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Mr. Syed Safeer Hussain 
C'TpcAI Ref No. KE/BPR/NEPRA/2022/524 

Registrar, - 
S ~ C / " & O  December 01,2022 

National Electric Power Regulatory Authority (NEPRA), 

NEPRATower, Attaturk Avenue (East), 
v 

f i f l  ,/- 
I G-511, Islamabad. 

SUBJECT: K-Electric Limited - Tariff Petition for Generation plants for the period commencing 

from July 01,2023 till remain in^ licensed useful lives of the respective plants / units 

Dear Sir, 

o?? Please find enclosed Tariff Petition ("Tariff Petition") for Generation plants forthe period commencing 
from July 01, 2023 till remaining useful live of the respective plants / units as per KE's Generation 6 - License M~dification-X (dated February 19.2021). 

1' Further, please find enclosed Certified True Copy of resolution passed by K-Electric Limited's Board of 
Directors to  file said Tariff Petition along with Affidavits of the following authorized representatives: 

6 

d - Syed Moonis Abdullah Alvi, Chief Executive Officer 

- Muhammad Aamir Ghaziani, Chief Financial Officer 

4 + - Abbas Husain, Chief Generation &Transmission Officer 

This Tariff Petition is being filed in accordance with the Rule 3 (1) of NEPRA (Tariff Standards and 
Procedure) Rules, 1998 along with the Cheque No. 00004934 dated November 29,2022 amounting to 
Rs. 1,719,888 after withholding of income tax @ 8% of gross amount Rs. 1,869,444 (in favor of National 

% Electric Power Regulatory Authority) being the fee for the said Tariff Petition. 

5 It is therefore, requested t o  admit the Tariff Petition for determination as requested therein. 

d k  Kindly acknowledge and issue the receipt. 

Sincerely F' 

- 
Syed hloonis ~ b d u l l a h  Alvi 
Chief Executive Officer 

I 
K - Electric Limited 

- Generation Tariff Petition with plant wise tariff tables 

- Supporting Documents & Annexures 

True Copy (CTC) of Resolutions 

' 4 - Affidavits 
d, -- . . 

,- -.. C; - " 
I;i '2 .: - Power of Attorney 
:.. ~2 a - Cheque no. 00004934 

K-Electric Limited 
39-BKE House Sunset Boulevard, DHA- Phase 2, Karachi, Pakistan 



E n o r p y  T h a t  h t o v c *  L l f c  

Generation Plants 
Tari8Petitior-t 

December 01,2022 
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The projections and forecasts contained in this petition are only intended for NEPRA for the 
purposes of evaluating and determining KE's Plant wise Tariff petition for generation 
segment. The plan contained in this petition is based on expectations, estimates and 
projections at the time of filing of the same that could differ from actual results or events 
owing to business and operational risks and change in scope and circumstances. 

The information contained in this petition is not intended as a solicitation or 
recommendation of investments. Under no circumstances should this information be relied 
on or treated as legal or-other professional advice. Although KE has taken the greatest 
possible care in compiling this information, it assumes no responsibilities for any reliance 
for investment decisions placed thereon. 
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I. Details sf the Petitioner 
1.1. Name and Address 

K-Electric Limited 

Head office 

KE House 
39-& 
Sunset Boulevard, Phase 11, 
Defence Housing Aufhority, 
Karachi, Pakistan 

Registered office 

KE House 
3 9 4 ,  
Sunset Boulevard, Phase 11, 
Defence Housing Authority, 
Karachi, Pakistan 

1.2. Representatives 

Syed Moonis Abdullah Alvi - Chief Executive Officer 

Q Muhammad Aamir Ghaziani - Chief Financial Officer 

Abbas Hussain - Chief Generation &Transmission Officer 

1.3. Grounds giving rise to Petitioner's interests &Licensee details 

K-Electric Limited (KE), is a vertically integrated electrical supply company, providing public 
utility services to the city of Karachi and its suburbs. KE is active in generation, transmission, 
and distribution (including sales) of electricity. It operates under licenses granted by the 
National Electric Power Regulatov Authority (NEPRA) for generation, transmission, and 
distribution. KE is a public limited company and is listed on the Pakistan Stock Exchange. 

KE was granted an integrated Multi-Year Tariff for a control period of 7 years that will expire 
in June 2023. However, to align its MYT structure with ongoing changes in power sector 
including separation of Network and Supply business, implementation of CTBCM model, 
proposed country wide central economic dispatch and for better transparency KE is filing 
separate tariffs for Generation, Transmission, Distribution Network and Distribution Supply. 

This has been further discussed in section 5. 

Further, it is requested that KE be permitted to submit additional asks, information, 
documents, evidences, applications, representations in writing in future and/or further 
grounds that maybe required in accordance with the prescribed rules or procedures as and 
when notified, or even otherwise during the proceedings on instant petition. 
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2. Confirmation of compliance with Tariff Standards 
and Procedures 

This petition is being filed in accordance with Part I1 Rule 3 of the NEPRA Tariff Standards 
and Procedure Rules, 1998. 

The information required to be fled under the Rules can be found under the following 
sections: 

l(fl I Summary of evidence 7 

. . , , , , : .  . I . ,  ; , , . ; . . ..: .:.- ,!.,:..: :..; ., . ' . 

, ,  ! : .,. . q~&'efepence. ;.,. . ;,: :.:. ?.. :;, $;. :' - : , . . . -: .- Petition: . - . ' 
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3. KE's Overview and Current M d t i  Year Tariff 
Structure 

3.1. Overview 

Incorporated in 1913, KE is the only vertically integrated utility (VIU) in Pakistan. The 
company was privatized in November 2005. KE is responsible for end-to-end planning and 
execution of generation, transmission, and distribution of power to its consumers within its 
service area which includes Karachi, Gharo in Sindh and Hub, Uthal, Vinder and Bela in 
Balochistan region. 

3.2. KE's Integrated Multi-Year (MYT) Tariff Regime 

KE was awarded an integrated Multi-Year Tariff (MYT) for a control period of 7 years, valid 
till June 30,2023, which was determined on July 05,2018, subsequently notified by Ministry 
of Energy (Power Division) through SRO 576(1)/2019 dated May 22,2019 (referred as " M W  
Determination"). The current tariff regime is primarily based on a fixed rate-based structure, 
wherein costs have been allowed as pass through based on certain benchmarks along with a 
Return on Regulatory Asset Base. The tariff include fuel cost for KE's power plants, cost of 
power purchase from. external sources, O&M expenses, write off claim of bad debts, 
adjustment of other income, Depreciation (on cost basis). and Return on Regulatory Asset 
Base. Regulatory asset base is defined as Property, plant and equipment excluding surplus on 
revaluation (including Capital work in progress), net of Deferred revenue (Consumer funded 
assets) whereas Return is based on a notional debt to equityratio of 70:30, cost of debt based 
on mix of foreign and local borrowings and a USD based return on equity. 

Further, KE's MYT Determination includes a monthly and quarterly indexation mechanism to 
account for changes in fuel costs, power purchase costs, and certain other adjustments based 
on the defined parameters. To account for recovery loss, NEPRA has allowed claim of actual 
write off bad debts based on a defined criterion. MYT Determination also includes an allowed 
investment plan for the control period and there is a mechanism of Mid Term review / End of 
Term review to reassess certain assumptions including investment plan. 

Within the MYT Determination 2017 - 2023 (Current MYT), NEPRA had allowed KE, a 
Return on Regulatory Asset Base based on notional debt to equityratio of 70:30, whereas KE's 
actual debt to equity ratio based on debt and invested equity at the time was 24:76 (FY 16). 
Reason for the high invested equity was that KE needed to fund losses in past through equity. 
Furthermore, no such condition for actual debt-to-equity ratio was specified in the Previous 
MYT (Pre-2017). However, due to the application of the notional debt to equity ratio above, 
KE was allowed a lower effective return and its actual invested equity was not considered and 
the equity over and above the notional thirty percent (30%) was considered as debt for the 
purposes of determining the return. 

The issue of applying notional 70:30 debt to equity ratio for the purpose of determining KE's 
Return on Regulatory Asset Base and non-consideration of actual invested equity is taken up 
in the Appeal filed before the NEPRA Appellate Tribunal under Section 12 (G) (1) of the 
NEPRA Act 1997 (as amended from time to time). KE would like to state on record that the 
submissions made in this petition are without prejudice to the Appeal and subject to final 
outcome of such Appeal, any relief granted by the NEPRA Appellate Tribunal in such 
proceedings, the tariff under determination/determined through the instant petition shall also 
be amended and or modified accordingly. 
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4. Generation Overview 
KE's Generation segment comprises of six thermal based power plants with an aggregated 
installed capacity of 2,817 MWl including KE's goo MW BQPS III RWG power plant. In 
addition to its own generation fleet, to meet the power demand in its service area, KE also has 
arrangement of power purchase with IPPs and National Grid. Here it is important to note that 
unlike state-owned entities, KE performs the function of planning and capacity procurement 
on its own and enters into long-term PPAs / EPAs bilaterally, without any sovereign support. 

KE was granted Generation License (GL/o4/2002) on November 18, 2002 and has been 
modified from time to time to account changes in power plants including additions / deletions 
of power plank to / from KE's generation fleet. With respect to KE's generation license, the 
latest modification (Modification XI) was issued by NEPRA in September 2021. 

Details of plants within KE's generation license are given below: 

To be declared 

Sustainable Overations and Performance 

With necessary investments in the generation segment, KE has been able to improve the 
efficiency and reliability of Generation plants including recoupment of derated capacity of 
BQPS - I units. KE has invested PKR 203,918 million in Generation segment since 
privatization till June 2022. 

1 Post decommissioning of Units 3 &q of BQPS - I (as per License) 
2 Mean site Condition , 
3 Initially plant was commissioned with 4 GTs & 1 Steam turbine in zoo$ and subsequently, second steam turbine was added 
later in 2015 
4 Initially plants were commissioned with 32 Gas Engines in 2009, and subsequently a steam turbine was addedlater in 2015 
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As a result, KE's ability to serve the growing power demand in Karachi and its adjoining areas 
has improved which can be seen from the graph below: 

Forecast . 
Actual 13 

FY2005 FY2009 FY 2016 FY 2023 Projected 

KE has invested PKR 311,566 million across the value chain since FY 2016 out of which c. 
PKR 110,231 million (till June 2022) have been invested in generation. 

Plant wise break up of these investments is summarized in the following table: 

KCCP 1 1,576 1 379 1 1,002 I 539 I 2,077 1 1,096 1 308 1 6,978 

BQPS m 
BQPS II 5,172 

These investments have helped KE to add the state of art BOPS-111 goo and also have KE in 

KGTPS- go M W  
Jenbacher 
SGTPS-go MW 
Jenbacher 

BQPS I 

Total CAPEX 

maintenance and improvement of generation fleet. As a result, reliability, availability and 
generation capacity of generation fleet has improved as follows: 

30 

3,266 

387 

445 

- Fleet reliability increased from 96% to 99.5% (FY 2016 vs FY 2022) 

241 

417 

1,423 

9,003 

- Fleet availability increased from 81% to 91% (FY 2016 vs FY 202216 

14 

2,623 

545 

63 

- Generation capacity increased from 1,875MW to 2,8171MW7 (FY 2016 vs FY 
2022) 

115 

461 

2,574 

6,908 

5 Projected 
6Availability % =Available Capacity / Dependable Capacity 
7 Installed capacity including BQPS III 

14,466 

1,664 

169 

28 

345 

84 
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2,229 

6,444 

39,389 

2727 

86 

59 

1,889 

1,556 

1,888 

18,987 

19,339 

1,778 

1,243 

45,044 

22,761 

2,159 

96,000 

18,389 

1,434 

23,844 

594 

25,968 

11,386 

136,197 
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5. Determination Sought 
This section details the tariff asks and explains the need for a separate tariff instead of 
integrated tariff, keeping in view the learnings of Current MYT and upcoming market changes. 
Tariff being field includes return structure based on including Return on Regulatory Asset 
base and Depreciation, in line with Current MYT. 

5.1. Why Proposing a Change in Integrated MYT Structure? 

Currently, the Company operates under an integrated Multi-Year-Tariff (MYT) regime which 
includes costs and returns for all three segments i.e. Generation (All plants), Transmission 
and Distribution based on Regulatory Asset Base (RAE). However, going forward KE has 
planned to file separate tariffs for these segments considering: 

Greater trans~arencv 

While the costs for three segments are defined in the Current MYT determination, certain 
components such as base rate component andworking capital component are not bifurcated 
segment wise. Similarly, Plant wise tariff bifurcation in case of Generation segment is not 
available. Therefore, RE understands that separate tariffs for generation, transmission, & 
distribution and further, separate tariffs for each plant, will not only provide greater 
transparency and insight regarding segment and plants performance to the company but also 
to the regulator and other stakeholders as well. Furthermore, this will also help to determine 
separate tariffs for generation plants and other segments while going into Central Dispatch 
system as part of the implementation of CTBCM model. 

Power sector changes 

Upon implementation of CTBCM model, it is proposed that the bulk power consumers 
(BPCs) will be able to procure power directly through bilateral contracts and will pay 
wheeling/open access cost charges to Transmission and Distribution Companies and the 
Generators, Suppliers, Traders will, to the extent of competitive arrangements, participate in 
the market for sale and procurement of power on real time basis through the settlement and 
balancing markets. The sale, supply and dispatch as well as the marginal pricing for the sale 
of electricity is on unit generation basis. Therefore, there is a need to determine separate 
tariff% for each plant for economic dispatch with a robust mechanism for indexation as well 
as for Transmission and Distribution network to determine wheeling charges for BPCs to 
ensure recovery of all prudent costs. 

Accordingly, KE is filing separate tariffs for generation plants for the remaining useful life of 
the respective plants similar to IPPs, which would also help in any future unbundling 
initiatives. 

Following section discusses KE's plant wise petition with respect to generation segment 
and its underlying assumptions. 

5.2. What is KE Petitioning for? 

This petition seeks the following determinations: 

Tariff for plants with tenor to be remaining useful life of the respective plant 

lbo-part tariff structure i.e. Energy component to be recovered on units billed and 

Capacity component to be recovered on Available Capacity is being requested 

0 O&M component to cover required capex investment for maintenance as well as Revex 

expenditure 
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Capacity amount to include Fixed 08rM local, Fixed O&M foreign, Working capital, 

Insurance, Depreciation and Return on Regulatory Asset Base (RoRB) -for remaining 

useful life of the respective plants 

Capacity cost .to be grossed up to cover the allowed outages 

Fuel cost to be determined based on allowed heat rate with part load, degradation, and 

other adjustments as allowed to IPPs 

Adjustments of degradation, ambient temperature etc. for Annual capacity to form 

basis for Capacity cost billing is being requested 

Component wise quarterly / annual indexation mechanism is being requested 

USD based Rate of return of 15%, as currently allowed to KE under the existing MYT 

and similar to IPPs, is being requested 

Working capital allowance similar to IPPs is being requested 

Other pass-through costs as allowed to IPPs including Startup costs are being 

requested 

Details of Plant wise Tariff requests are given in next Sections. 
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6. Comparison of existing and proposed tariff 
Under the existing tariff, capital nature O&M expenses, including major overhauls are allowed 
separately as investments, whereas, under the proposed tariff O&M component is being 
requested based on O&M structure allowed to IPPs i.e. accounting for capital nature items 
including major overhaul as well. Accordingly, the proposed O&M is benchmarked with O&M 
allowed to other power sector entities as detailed in each plant's Independent Consultant's 
O&M cost evaluation report annexed to this petition. 

Further, previously no separate working capital assessment for KE was done and working 
capital was allowed on integrated basis. Under the proposed tariff the same has been aligned 
with the working capital allowed to other power sector entities. 

Further, Return on Regulatory Asset Base tariff components including RoRBCoD, RoRBCoE 
and de~reciation have been calculated based on RAB defmed in line with Current MYT. with 
same R'eturn on Equity i.e. USD 15% as currently allowed under the Current MYT. 
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7. Addition of New Plants in the KE's Generation Fleet 
Based on existing plans, KE plans to procure power from external sources, including IPPs w i d  
equity stake, and doesn't plan to add any Generating Plant in its existing meet. However, with 
any change in planning in future, any power plant is planned to be added in KE's existing 
generation fleet, then RE would separately request for the Tariff of that power plant for 
Authority's approval along with a separate Tariff table for that plant, with the same modalities 
as detailed in section 5.2 above. 

Main Section - 13 
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8. Summary of Evidence 
Included in body of petition and annexures. 
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Generation Tariff Petition 

Sign by Authorized Representatives 

2. Abbas Husain, Chief Generation & Transmission Officer b 
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EPAs 
EPC 
ER 
FDS 
FFH 
FFS 
FO 

Energy Purchase Agreements 
Engineering Procurement Construction 

Exchange Rate 
Fire Detection System 
Fire Factored Hours 
Fire Fighting System 
Furnace Oil 
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JGS 
KCCPP 
KDA 
K E  
KG 
KIBOR 
KTGEPS 
KV 

GE Jenbacher Genset Stationary 
Korangi Combined Cycle Power Plant 
Karachi Development Authom 
K - Electric 
Kilo Gram 
Karachi Inter Bank Offered Rate 
Korangi Town Gas Engine Power Station 
Kilo volt 
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ODAF 
OEM 
OES 
OFC 
OGRA 
OLTC 
OPGW 
PAF 
PBS 

Oil Directed Air Forced 
Original Equipment Manufacturer 
Orient Energy Systems 
Oil Filed Cables 
Oil & Gas Regulatory Authority 
On-Load Tap Changer 
Fiber Optic Cable 
Pakistan Air Force 
Pakistan Bureau Statistics 
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Reference Site Conditions 

Siemen's Gas.Turbine 

Siemens Steam Turbine 

STG 
SUT 
TET 
TCDF 
TEAWC 
TEWAC 
TMOH 
TPH 
TT 

Steam Turbine Generator 
Step Up Transformer 
Tool Box Talk 
Tandem Compound Double Flow 
Total Enclosed Air Water Cooled 
Totally Enclosed Water to Air Cooled 
Turbine Major Overhauling 
Total petroleum hydrocarbon 
Telegraphic Transfer 
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VrCT 

WHRSG 
WPPF 
WWT 

Vertically Integrated Utility 
Waste Heat Recovery Steam Generator 
Workers Profit Participation Fund 
Workers Welfare Fund 
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a. Bin Qasim .Bower Station - 1 (BQPS-I) 
This section covers details of BQPS - I  Plant (referred as "BQPS-I"), andtariff being requested. 

1.1. Introduction to tlie Plant - BQPS - I 

BPQS I is one of the lcey plants in ICE'S Generation fleet initially having an installed capacity 
of 1,260 RIW. After decommissioning of units 3 and 4, its remaining installed capacity stands 
at 840 MW. BQPS-I being an old plant, its installation started between 1979 to 1994, was a 
major source of supply of power in Karachi. 

Princival Features 

I. The Power Plant is situated on PQA Mehran Highway Road, in the District of Malir, 
Karachi, Sindh Province. 

2. The plant comprises of 4 (thermal) Hitachi steam turbines of 210 MW each coupled with 
Hitachi, 210 MW/2 pole/g phase generators. 

3. The project started its commercial operations in 1983 with Unit 1 while Unit 2, Unit 5 and 
Unit 6 commenced operations in 1984,1991 and 1997 respectively. 

Technical Capabilitv 

The installed generation capacity of BQPS-1 currently stands at 840 MW (210 RIW x 4 units) 
while plant contributes 693 MW (net) dedicated power into the I<-Electric system. The years 
of commencement of erection work and commercial operations of all individual units are as 
follows: 

Unit 1 2lo.00 MW 23-06-1979 11-12-1983 

Unit 2 210.00 Mw 23-06-1979 09-10-1984 

Unit 5 210.00 IMW 01-08-1989 16-07-1991 

Unit 6 I . 21o.ooMw 01-12-1994 27-04-1997 

The prime movers (Steam turbine) for the power plant were manufactured at the Hitachi's 
production facilities known for manufacturing of steam turbines. 

Section F- 3 0 
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Sununary of Plant Pei-forma~ce for last lo  vems 

The Kev Factors 

The key factors of the plant performance since inception are summarized as follows: 

Modifications & Im~rovements 

The upkeep of the plant and equipment has always been the priority; therefore, the Company 
has invested heavily in replacing, modifying and improving the plant equipment which has 
made it possible for the Company to supply power for the remaining useful life of plant. 

For details of modifications and improvements since privatization, please refer BQPS-I - 
Annexure A (i). 

Overation Summanr 

The plant has a key role in supply of power to the I(EJs transmission network. The power 
generated by the plant is transmitted through grid stations which are supplying power to 
major industrial and commercial customers of KE. It is for this reason it has always been the 

Average Availability =Available Capacity / (Grass Dependable Capacity) 
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aim of the Company to keep the BQ-1 in best shape in order to offer the maximum availability 
all year round. 

During the pealc summer months, the plant runs as a base load plant with dispatches as high 
as possible and also helps in times of Gas shortages / Gas pressure issues at other stations as 
the plant is dual fuel having capability of running both on Furnace oil and Gas. 

Health h Safeix 

The facility has been operational for last 553 days without any major incident on account of 
Quality, Health, Process Safety and Environment. It is achieved from observing good O&M 
practices and having skilled plant operations team. The plant premises have a well-equipped 
first aid facility backed by a 2,417 ambulance. 

The Company has well established Pmcess Safety Procedures. For list of safety SOPS, please 
refer BQPS-I - Annexure A (ii) for Safety procedures. 

Proiect Details 

For project details including site details, plant reference conditions &plant machineiy details, 
please-refer BQPS-I - Annexure A (iii). 

Fuel Source 

BQ-1 is procuring HFO from PSO/BYCO and has Fuel Supply Agreements with them since 
April 2020 and Sep 2010, renewedfrom time to time, with current expiry of March 2024 and 
Oct 2026, which will be fuiZher renewed as per need. 

Further, I(E is currently getting the Gas from SSGC, where as KE is also considering alternate 
RLNG supplier so that the requirement of gas is fulfilled considering SSGC is not able to 
provide continuous gas volume/pressure as per the plant requirement. 

Moreover, agreement with RLNG/ Gas supplier (existing / future) may involve Take or Pay 
arrangements, for which KE will need to ensuse regular payments for Fuel Charges as per the 
GasSupply Agreements regardless of plant operations. Accordingly, KE requests the Authority 
to allow these costs as pass though in the proposed tariff. Alternatively, the Authority may 
consider the plant as a must sun under Take or Pay Gas arrangement for Economic Merit 
Order. 

Fuel Trans~ortation and Decanting Svstem 

Furnace oil is transported to the site through oil tanker trucks and through direct filling fuel 
oil pipeline and is directed into the storage tanks. There are 12 running fuel oil supply pumps 
available at plant site to deliver fuel from storage tanks towards boiler. 

The supply pump unit transfers Furnace oil kom the storage tanks to the boiler going through 
heating system which heats the HFO to a temperature of approximately IIOOC. 

SSGC provided gas is supplied through dedicated gas yard station which has capability to 
provide enough indigenous natural gas to sun all BQ-1 units on full load at a time. 

Fuel Storage 

There are six (6) storagebanks (2 x 10,000 m3 + 4 x 250oom3). Three (3) tanks are dedicated 
to fuel suppliers for storage of their inventory to be supplied to BQ-I. HFO procured from local 
oil marketing companies is stored in 3 storage tanks having a cumulative capacity of around 
65,000 Metric Ton (around 14 days storage capacity at full load per unit for four units; after 
excluding unpumpable stoclc) located at the plant site to hold HFO. 
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Was Under BYCO custody, now 
1 10,000 Marked for BQPS II/III HSDO 

rg,ooo 65,000 mg For KEstoclc 

ag,ooo This includes un-pumpahle stock 
of approximately 2,772 m3 / tank. 

25,000 

. -- - - . -- .- 
2 

. .  . - . - ._-%u&menE--- .._. 

10,000 Under BYCO custody 
I 

Cooling Svstem 

6 

The cooling water system is an open circulation condenser-based system. 

The cooling water system is divided into two parts, one for condensing steam in condenser, 
other one for auxiliaries' cooling at plant 

25,000 

Minimum Loading 

Minimum loading of each Unit is goMW (Gross) based on the recommendation of OEM to 
maintain minimum mean temperature of 130 C at Regenerative Air Heater. Please refer 
BQPS-I - Annexure A (iv) for reference document. 

Under PSO custody 

Fire Protection Svstem 

The plant has a state-of-the-art Fire Protection System detail of which are given in refer 
BQPS-I - Annexure A (v) 

Spares Sr Inventories 

In order to ensure reliable operations of the power plant, inventoly ofworth PKR 1,564 
million as of June 2022 is maintained by the Company. 

Plant Layout 

Please refer BQPS-I - Annexure A (vi) 

Details of Maior Equiument 

Please refer BQPS-I - Annexure A (vii) 

Remainina Useful Life 

The plant's oldest Unit has been in operation for the last 39 years (W84 - FY22) with unit 
wise remaining licensed useful given below2 

* Unit I - September 2023 
e Unit 2 - September 2023 
0 Unit 5 - September 2027 

Unit 6 - September 2023 

2 As per Generation license modification dated Febmal). lg, 202.1 
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Plant Capacity and Heat Rate 

Heat rate test of the Plant was conducted in November 2019 by Independent Engineer, based 
on which Heat rate was determined for the control period FY 2017 to FY 2023 and plant 
capacity was updated in the Generation License. 

Heat rate test results on Gas fuel and HFO for plant at base load were as follows: 

Heat rate as per test - base load btu / kW11 11,231 11,143 10,798 / 11200 

Gas Part load factor based on commissioning data 1.026 1.012 1.044 I 1.042 

Heat rate at 130 MW - determinedforFY2o20 to m2023 btu / kwh 11,525 11,277 11,277 / 11 667 
i-~.L- 

Heat rate as per test - baseload btu / kWh 10,566 10,527 10,163 / 10,352 
. .- --.-.--....--T.-.' ...- 

i FO Part load factor based on commissioning data 1.026 1.012 1 . 0 ~  , 1.042 

Heat rate at 130 BIW - detemiined for FY 2020 to FY 2023 btu / kW11 10,844 10,653 10,614 10,785 

Accordingly, Net capacity & Heat rate (Gas & HFO) for the purpose of Tariff petition has been 
taken from Generation license which is based on tests conducted in 2019 as per IE's heat rate 
test repoi-ts. 

Capacities were included in Generation license based on maximum capacity achieved on Gas 
/ FO fuel during November 2019 test. 

I Gross De rated capacity - 3IW 1 181.2 1 183.41 1 188.28 1 191.03 1 

1.2. Tariff Mechanism 

I 

I ;  - 
Bage load Net HHVheat rate -bhl 
/ k-Nh - Gas 
BaseloadNet HHVheat rate- btu 
/ k w h - H W  

This section explains in detail the tariff mechanism of BQPS-I to ensure cost reflective tariffs 
including component wise indexation so that all prudent costs of the plant are adequately 
recovered. 

175.9 

6.58% 

ICE is requesting a two part tariff, in line with IPPs i.e. Energy payments and Capacity 
payments on a Take-or-pay mechanism where Capacity payment shall be paid for the Available 
Capacity and Energy payments for the Net Electrical Output. 

177.24 

7.22% I 

171.62 Net Capacity - MW 

11,231 

10,566 

Available capacity has been calculated considering annual availability of 85% and additional 
outage allowance in the year in which Overhaul is occurriiing. Accordingly, based on expected 
incurrence of Overhauls, levelized availability of 83.41% has been calculated and has been 
used as Plant factor for Capacity components, so that Capacity components cover the impact 
of outages. Details of Outages and billing mechanism have been further discussed in detail in 
Section 1.3. 

168.32 

Eor indexation purposes, following Indexation factors are proposed to be used sources of 
which given in the table below: 

Auxilian' consuni~tion % 1 7.11% .- 

11,143.1 

10,527.4 

6.43% 

10,798.4 

10,162.9 

11200 

10,352.2 
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KIBOR I State Bankof Palastan 

Local Inflation (CPI) -- 
Foreign Inflation (US CPI) 

Exchange rates (USD) 

LIBOR / SOFR 1 Intercontinental Exchange /Federal Reserve Bank of NewYork 

Pakistan Bureau of Statistics (PBS) 

US Bureau of Labor Statistics 

National Bank of Pakistan 

1.2.1. Fuel Cost 

This component represents the cost of fuel for the Net Electrical Output produced by the plant 
at the allowed efficiency levels and shall be indexed for any fuel price variations. 

Net Electrical Output: The net electrical energy expressed in kwh that is generated by the 
Complex (or any Unit) and delivered to the Interconnection Point as measured by the Metering 
system. 

Fuel ~i5ce 

BQPS-I is currently operating on Gas fuel including Indigenous Natural Gas / RLNG and HFO. 

NEO is currently recorded through meters at 220 I N  bus bar and is bifurcated between 
Indigenous Natural Gas, RLNG and HFO as per mechanism explained below. 

Each BQ-I. units sent outs is recorded through energy meters at 220 I N  bus bar. The startup 
transformers energy meters are also installed on the same bus and records the common 
auxilisuy consumption (Import). This imported energy is taken into consideration when 
computing NEO. 

Measurement of Units with common auxiliaries: 

IW2: Unit Measured net power output at step-up transformer high side, lcWh 

KW3: Measured common auxiliary power consumption of 2 units, kwh 

NEO= KW2-KW3* 

" KW3 will be calculated separately for different operating scenarios. Common scenarios 
explained below: 

I.. Both units in operation: Each unit KW3"= I(W3/2 

2. I. unit in operation: 

a. For Unit in operation: KW3"= (KW3-standby unit aux consumption)/a 

b. For Unit in standby: Iw3*= (ICW3- unit aux consumption)/a + unit aux 
consumption 

3. Both units standby: Each unit KW3* = (IW3- both units aux consumption)/a + unit 
aux consumption 
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(Sample bill for April 2020 and bifurcation calculation is enclosed as BQPS-I - Anneme 
B 6)) 
FO., Iiidi~enous Na-al Gas and RLNG - Meclianisni of billing. pricin~. a i d  
bifurcation 

1. Gas / FO consumption at each Unit of BQPS I is recorded using stations own meters 
installed at each unit. 

2. The Gas/FO flow values are added to get total consumption of station. 

3. Values rec~rdedthrou~h flow meters as explained above, are compared with SSGC bills 
and physical stock position of FO. 

4. Any difference in the gas consumption recorded by SSGC and plant meters, are 
proportionately adjusted to ensure total cost of gas is in line with SSGC billed cost 

5. Accordingly, Station Gas consumption are actualized at each month based on SSGC 
gas bills using below formula: 

o Unit Gas Consumption (MMCF) = {Unit Gas Consumption (MMCF) + Station 
Total Gas Consumption (MMCF)) x SSGC Billed BQ-I Total Gas Consumption 
(MMCF) 

6 .  Similarly, FO consumption is recorded by the flow meters installed on the units 
whereas, FO tanks dip is taken fortnightly to determine the level of stock available in 
tanks. Any difference in the consumptions recorded by units flow meters and 
established by tanks dip are proportionately adjusted to ensure that total consumption 
of FO is in line with physical consumption. 

7. Station FO consumption are actualized fortnightly as per FO stock position as 
explained above and consumption is actualized using below formula: 

o Total FO Consumption (Tons) = Opening Stock (Tank Dip) + Receiving 
(Supplier Billed Invoice) - Closing Stoclc (Tank Dip) 

o Unit FO Consumption (Tons) = (unit FO Consumption (Tons) s Station Total 
FO Consumption (Tons)} x Total FO Consumption. 

Section F- 
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8. Unit wise Gas MMBtus are calculated based on monthly gas billed GCV and adjusted 
Unit wise Gas consumption as calculated in Point no. 5 

9. Unit wise HFO MMBtus are calculated based on measured HFO GCV and adjusted 
Unit wise HFO consumption as calculated in Point no. 7 

10. Units Generated / Sentout are then bifurcated unit wise in Gas and HFO based on 
proportion of Gas and HFO in MMBTUs 

11. Finally, units generated / Sentout on Gas are bifurcated unit wise in NG and RLNG 
based on proportion of NG and RLNG in MMBTUs 

Fuel piices 

Prices of Gas 

Prices for Indigenous Natural Gas andRLNGshal1 be calculatedbasedon OGRA's notification. 
Prices of Indigenous Natural Gas are notified in PKR / mmbtu, whereas Prices of RLNG are 
notified by OGRA in USD / mmbtu which are then translated into PKR / inmbtu by SSGC 
using the daily average exchange rates issued by National bank for the month. Accordingly, 
SSGC mentions the rate in PKR / mmbtu on the bills. 

Considering prices of Indigenous Natural Gas and RLNG are notified in per mmbtu, calorific 
value is not required for price conversion, unlike Furnace oil which are notifiedin PKR / mton. 

SSGC supplies gas to KE through single pipeline based on available gas quantity and billing is 
done based on Indigenous Natural Gas and RING (Distribution tariff) based on propoi-tion of 
Indigenous Natural Gas & RLNG supplied to ICE (determined by SSGC based on RLNG 
imports). 

(Sample bills for the month of April 2020 are enclosed as BQPS-I -Annexme B (ii)). 

Gas InfrastructureDevelopn~ent Cess (GIDC) 

Currently the matter of GIDC is sub-judice and no amount is passed onto the consumers. 
Subsequently, if any GIDC.is paid (pertaining to prior periods) based on coui-t verdict , the 
same will be included in fuel price PKR / mmbtu. 

XLNG from anv Dedicated Line 1 Alternate Supplier 

In future, if RLNG is procured from any dedicated line / alternate supplier, the same will be 
measured through separate meters and energy will be bifurcated in supply from any dedicated 
line / alternate supplier based on actual MMBTUs, accordingly, to apply separate prices as per 
respective pricing mechanism. 

HFO price is quoted in PI(R / Metric Ton on price as per mutual agreement based on Fuel 
Supply Agreement. Accordingly, Gross Calorific value and conversion factors are required to 
convert the price in PKR / mmtbu. Sample calculation is provided in the table below: 

Section F- 10 0 
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I i Weigl~ted average price of fuel / HPO price I PKR/M.lon ( r 1 1373701 ; consumed for the month I 

Mechanism of Part load adiustment factor 

For BQPS-I, Net HHV Heat rate for Units 1,2, 5 & G on Gas fuel and HFO (as shown above), 
were established based on IE's test where were subsequently allowedby NEPRAfor the control 
period FY'2020 to FY 2023. 

Considering separate tariff requests for each plant, central economic dispatch plan going 
forward as explained in section 5 and the part load adjustment mechanism followed for IPPs, 
KEis proposing monthly part load adjustment based on actual operations for a month and 
pa& load adjustment factor given in the table as per the part load curve. Part load table 
enclosed as EQPS-I - Annexure C(i) to C(iv) for Gas and HFO. This mechanism of 
adjustment based on actual part load factor will also be consistent with other IPPs. 

Part load adjustment will be based on hourly data for energy generated on plant and available 
capacity, based on which part loading % for each hour will be determined. Part load factor for 
each hour will be calculatedbased on part load % and part load factors given in Part load table 
for Gas and HFO fuels (given in as BQPS-I - Annexure C (i) to C (iv) for gas and HFO). 
Accordingly, a weighted average part load factor for the month will be calculated for Gas and 
HFO which shall be dominated as PLG, and P L H ~  (Sample calculation for a day enclosed as 
BQPS-I - Annexure D) 

I 

Dewadation factor 

b 
_______-.a 

c 

d = b x c  

Gross Calorific 
value 
---- 
Conversion factor 
Gross Calorific 
value 

Conversion Factor kg / M.ton I 

Reference values of heat rate and capacity (Gas & HFO) are based on test conducted in 2019 
for Gas and HFO and ICE would request NEPRA to adjust the heat rate and output for each 
year based on degradation table as provided in EQPS-I - Annexme E(i) and E(iv). 

btu / lb 

Ib /kg 

btu / kg 

e 

f =  d x  

g = (a /  0 

Gross Calorific 
value 

HE0 price 

Considering that these are old plants and degradation curves are not available, degradation 
curves are based on historic degradation pattern from commissioning to test in November 
2019. 

I Actual GCV for the month as per test 
1s,4s9 ! reports 

.._--__.-_.I_ _- 
2.2046 / Standard conversion factor 

0.001 1 Standard co~~version factor 
I 
I 

40.761 / Calculated 

3,378 ! Calculated 

btu / M,ton 

pKR/ 
mm,,tu 
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Summzu-v of assumvtions used for reference tariff 

Indexation formula 

The fuel cost component of tariff shall b e  adjusted o n  account of fuel price variation as per the 
following mechanism: 

Iildigenous Natural Gas 

/ = I The revised fuel cost component on Indigenous Natural Gas in PKR / 1cWh 1 
FCCIG(R,~ I = I The reference fuel cost component for relevant unit on Indigenous Natural I 

1 Gas 1 
PIGr~evl I = I The revised net HHV Indigenous Natural Gas price notified by the OGRA in ( 

Where: I / FCCIUNGIR~~I ! = I The revised fuel cost cornponei~t on IUNG in PKR IlcWh I I 

. . 
I I PI(R/ MMBTU 1 

/ FCCRZNG(R,~ / = ] The reference fuel cost component for relevant unit on RLNG 
I I 

PIG(rzco I = The reference net HHV Indigenous Natural Gas price of PKR 857 / MMBm 

Section F-  12 0 

PRLNG(R,~ =. 
1 

P I U N G ~ ~ D  I = 

The revised net HHV RLNG price notified by the OGRAin USD / MMBTU I exchange rate appearing on SSGC bills 
The reference net HHV IUNG price of PKR R,ROI/ MMBtu 
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HFO (Monthlv adjustment based on weizhted average price for the month) 

e r e : -  - - .- - .- - - .- 

F C C H F O ( R ~ ~ :  1 The revised fuel cost component on HE0 in PKR / kWh 
FCCHFOtnen / = I The reference fuel cost component for relevant unit on HFO 
7 -  

PHFO(R,) I = 

- 

Calculation of Weighted average Furnace oil price for a month 

The revised net HHV HE0 price of HFO in PKR / liter based on weighted 
average formula as given below 

p6(, = 
/ 
I 

CalHFO,n,,i I = 

PHFO~R.~ 1 = I The reference net HHV HFO price of PKR137,701/ M.ton 

The revised Calorific value of HFO for the month in btu /liter as per lab tests 
done by reputable labs based on frequency mechanism defined in EQPS-I - 
AnnexureF 
The reference Calorificvalue of HFO of 40.761 btu / ton I 

Opening 
Purchases 

The calculated FCCIG(R~), FCC=NG(R~) and FCCHFO(R,~) shall be adjusted with weighted 
average part load factor for the month based on calculation as explained in Mechanism ofpart 
load Adjustment Factor and degradation factor under section Degradation Factor. 

Available foiconsu~i~~tion 
L&S: Consumption 

Closing 

Fuel cost components - Unit wise 

FcCIG(~w)(adj) ( = / FCCIG~R,) X PLG, x Ds 1 
- 

FCCRLNG(R~VI (adi) I = I FCCRLNG(R~~) x P L G ~ ~  x Dv 1 

A 

B 

C =A+ B 54,559 7,513 137,701 
~ .- 

(34,3811 (4,941) -- . ~ ~ .- - . - - - 
E = C - D  20,178 2,572 1 

1 Where; I 

i 
26,943 
27.617 

Same to  b e  followed for all units. 

= ! Weighted average Part load factor for the month for Gas operations as 
calculated on mechanism explained under section "Mechanis~n oj  :zo 1 = 1 P a ~ ' t I o a d A d J ~ a c t o r "  

- 
Weighted average Part load factor for the month for HFO operations 
as calculated on lnechanisni explained under section "Mechanism oj  
Part 1oadAdjustmentfactor" 
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ii 
3,991 
9.821 

Ds 

iii = ii li s loAG 

. - -- .- - -- . -~ - ~. .. . . 

= Degradation factor for the year based on degradation table given in 
BQPS-I - Annexure E(i) to E(iv) for respective units 
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1.2.2. O L W  Expenses 

Under the existing MYT structure, capital expenditure for maintenance of plant is allowed as 
investment plan and becomes part of Regulatory Asset base, whereas revenue expenses are 
allowed as part of O&M expenses. 

However, as explained above, I(E is proposing a tariff for remaining life of generation plant 
with structureinline with IpPs where both capex and revexnature of expenditures are allowed 
through Fixed andvariable O&M. This will help to have visibility and align the tariff structure 
with CTBCM requirement and industry practice. 

Accordingly, proposed O&M expenses are bifurcated in Variable and Fixed, and then further 
bifurcated in Foreign andlocal, based on nature of expenses for applying relevant indexations. 

Bifurcation of O&M is as follows: 

Variable O k M  local 

The Variable 0&M Local represents plant maintenance costs consisting of both parts and 
seilrices to which are procured from local market in local currency by the Company. Being 
variable in nature, these costs are linked to plants' operating hours and incurred on some 
specific machine operating hours intervals. 

For tariff calculation purposes, ICE has calculated levelized Variable 0&M Local keeping in 
view costs of FY 2022 and based on projectedvariable O&M local for the remaining useful life 
of the respective units, including maintenance expenses being incurred at regular iilteilrals of 
hours recommended by OEM, which shall be indexedwith Palc CPI at the start of each quarter. 

~ c c o r d i n ~ l ~ ,  Unit wise levelizedvariable 08rM cost comes out as give below, at reference CPI 
of 158.48 which shall be indexed with Pak CPI at the start of each quarter. 

Unit 1 

Var. Local. O&M(R~~) I = / Revised Variable O&M local Component of Tariff 1 
Var. Local O&TM~R,O I = I Referencevariable O&M local Component of Tariff 

Unit 5 76.85 1,064.85 I 

I 
Unit 6 (including common 
facilities) 91.31 1,184.90 

----.A&- 

I C P ~ R W )  I I Revised CPI -notified by Palristan Bureau of Statistics latest I 

0.0722 

0.071 
. . 

0.2057 I 64.97 
Unit n s8.g2 1 322.10 

Variable O&M Foreim 

The Variable O&M Foreign is for imported 6'as Steam Turbine capital spare parts, electrical 
spares and technical seilrices required. 

315.90 

._____-.- 

CPI(RCO 

For tariff calculation purposes, KE has calculated levelized Variable O&M Foreign keeping in 
view costs of FY 2022 and based on projectedvariable O&M Foreign for the remaining useful 

.-A 
o.18ag 

Average yearly units of remaininglife 

= 

= 

Section F- 14 

available at the start of each quarter i.e. 1st July, 1st October, rt 
Jan, and PApril. -- ~- - -. . -. .. . - .- - 

Reference CPI of 158.48 average for FY 2022 1 



Generation Tariff Petition - Section F: Bin Qasim Power Station I 

life of the respective units, including maintenance expenses being incurred at regular intervals 
of hours recommended by OEM which shall be indexed with US CPI and exchange rates at the 
start of each quarter. 

Accordingly, levelized variable O&M Foreign component comes out as below at reference USD 
CPI of 282.03 and exchange rate of PKR 206 / USD, based on projected expenses which 
shall be indexed based on US CPI and exchange rates at the start of each quarter. 

. . . . .  :, : . ,  '.: i ,; ;,- '.: :; :~+~+T~+cj"+t.&., ': : pldnt:t:faFt~t.:. :: ; . :O.~ ,P.~ '~ .UN~~ PICR %.. 
; p 1  : : G w i ' r  ': .......:. ...:....... . . .  .... . . . . . . . . . .  

Unit I 

Unit 2 

Unit 5 
Unit 6 (including common 
facilities) 

I I bank latest available at the start of each quarter i.e. 1st July, 1st / 

....... ....... .... ....,' ~ i ' . ;  
I . . . . . . .  . . . .  ..:. . . 

Wliere; 

I I October, 1st Jan, and i*April. -, 1 
ER[R~o .- - 1 = 1 The reference exchange rate of PI= 206 / USD as of IT2022 I 

-- - -. -- - .-- -- -- 

Fixed O&M local 

0.0256 

0.0324 
0.0966 

0.1915 

8.09 1 315.90 
10.43 1 322.10 
102.85 ! 1,064.85 

Revised Variable O&M Foreign Component of Tariff 
Reference Variable O&M Foreign Component of Tariff 

The revised US CPI (All Urban Consumers) iiotified by US 
Bureau of Labor Statistics latest available at the start of each 
quarter i.e. 1st July, 1st October, 1st Jan, and 1st April. 
The reference US CPI of 282.03 average for FY 2022 

The Revised l'T & OD selling rate of USD as notified by National 

Var. Foreign. O&IVI(R,) 
Var. Foreign O&M(R@ 

USCPI(RW) 

Fixed costs are incurred to ensure plant's availability i~~espective of its operations. This 
component includes both plant maintenance expenses and necessary allied costs of salaries 
and wages, third party services, transport etc. 

226.89 

= 

= 

= 

For tariff calculation purposes, KE has calculated levelized Fixed O&M Local considering EY 
22 costs and based on the projected Fixed O&M local for the remaining useful life of the plant 
which shall be indexed with Pak CPI at the start of each quarter. 

1,184.90 

1 
1 

U S C P I ( ~ ~ ~  . / = 

ERR,) 1 = 

Accordingly, levelized Fixed 0&M local component cost per year is estimated at PKR 1,017 
million per year translating into PKR 0.61 / kW/h (based o n  units at plant factor)at 
reference Pak CPI of i58.48 (Average EY 22) based oil projected expenses which shall be 
indeed based on Pak CPI at the start of each quarter. 

Overall plant 1 017.36 L--- ...... .I-_.L_ .__A . 1167463 -.-..-.. -1 6 0 7 5 . -  . - 1  
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Fixed 0&M Foreim 

Fixed costs are incurred to ensure plant's availability irrespective of its operations. These costs 
are critical to ensure availability and continued operations of the plant. 

I 1 Where; 

The Fixed O&M Foreign component consists of routine maintenances. 

For tariff calculation purpose, ICE has calculated Fixed cost foreign based on FY 2022 costs 
and projected Fixed cost foreign which shall be indexed to US CPI and exchange rates at  the 
start of each quarter. 

Revised Fixed O&M local Component of Tarif£ 
Reference Fixed 0&M local Component of Tariff 
Revised CPI notified by Pakistan Bureau of Statistics latest 
available at the start of each quaker i.e. 1st July, 1s' October, 1st 

Jan, and 1stApril. 
Reference CPI of 158.48 average FY 2022 

' Fix. Local. O&M(R,) 
Fix. Local O&M(R.~ 

CPI(RW) 

CPI(RetI 

Accordingly, levelized Fixed O&M foreign component cost per year is estimated at PKR 340 
million per year translating into PKR 0.20 / IcW/h at reference US CPI of 282.03 average 
FY 2022 based on projected expenses which shall be indexed based on USD CPI and exchange 
rate.at the start of each quarter. 

= 

= 

= 

= 

Where; 

Fix. Foreign. O&M(R~V] / = I Revised Fixed 08rM Foreign Coinponent of Tariff 

For break up of O&M (levelized), please refer BQPS-I - Annexure G 

O&M costs both Variable & Fixed (local / foreign) have been validated and benchmarked by 
Independent Consultant, report of which is enclosed as BQPS I - Annexure H. 

Fix. Foreign O&M@a / = 

Section F - 16 

Reference Fixed 0&M Foreign Component of Tariff 

The revised US CPI (All Urban Consumers) notified by US 
Bureau of Labor Statistics latest available at the start of each 
quarter i.e. ist  July, I* October, 1st Jan, and 1st April. 
The reference US CPI of 282.03 average FY 2022 

The Revised 'IT & OD selling rate of USD as notified by National 
bank latest available at the start of each quaker i.e. 1st July, 1st 

October, 1st Jan, and 15tApril. 

USCPI(R.) 

I 
= 

The reference exchange rate of PKR 206 / USD as of FY2022 j 

I 
I 

USCPI(R~ 

Ebev) 

E R K c ~  

= 

= 

= 
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1.2.3. Insurance 

KE requests an insurance premium up to 1% of EPC cost consistent with the insurance cost 
allowed to IPPs that shall be adjusted annually as per actual subject to maximum limit of 1% 
of EPC. 

Unit wise Insurance cost based on EPC cost is given in BQPS - Annexure I 

Further, Year wise Insurance components will be calculated based on remaining units in 
operation. Please refer BQPS I - Annexure I for year wise Insurance calculation. 

Insurance component shall be adjusted with actual cost at start of the year. 
, . .  .. . . . . . . . . .  . . . .  . . . . . .  1 :;,.2; .h....: ..: ' ,... :. . . . "  .. . . .  I S ( & )  - '  ,:: ::;:; ,:.. . . . . . .  . . . . . . :  .. . :.:..: ::. ; ::<:, 

...'; ':: ' ' . . . .  .. . . . .  I spe9 x,R~=tj  /;P(&ci..),:: ':: jj; .ij.. :: ,.< .- - .  . , ,  . . . . . . .  ..... 
Where; I 
Ins(~cT)(ndj) = Adjusted Reference Insurance Component of Tariff 

= Reference Insurance Component of Tariff 

Pmn = Reference Premium in USD nlillion at PKR 206 / USD for 

Furthel; insurance component shall be adjusted quarterly based on below formula 

.~ . 

~ ( A c L . )  

Where; 

I ~ s ( R , D ( ~ I ~ )  / = ( Adjusted reference Insurance component of Tariff 

E ~ R ~ v )  I = 1 The Revised Tf & OD selling rate of USD as notified by 

= 

relevant year as given in BQPS I - Annexure I 
Actual Premium in USD or Reference premium as given in 
BQPS I - Annexure I (1% of EPC 

1.2.4. Retuim on Regulatory Asset Base and Depreciation 

1 

E k e 0  - L= 

Remlatow Asset Base 

bank latest available at the start of each quarter i.e. lst July, lSt 

October, lSt Jan, and 1stApril. 
The reference exchange rate of PKR 206 / USD as of FY22 1 ....... ~ .... ~ ............ ~ ........-.. 

Regulatoiy Asset Base shall comprise of written down value of plant excluding surplus on 
revaluation and including Intangibles (mainly software used for regulated business) and CWIP 
at start of control period, which will be depreciated each year based on remaining useful life 
of the plant 

Regulatory asset base based on current structure at the end of FY 2023 will be locked and used 
as a basis for proposed MYT and further additions to RAB shall only be based on any project- 
based addition / modification to the plant subject to NEPRA's approval for which a onetime 
request will be submitted for adjustment in tariff components. 

With regard to RAB, KE has projected RAB as of FY 2023 at PI= 9,741 million for BQPS 
I Plant and accordingly, requests NEPRA to actualize the same at the start of the nexq term 
i.e. July 2023 based on audited financial statements. 

RAB movement is enclosed as BQPS-I - Annexure J. Once RAB at end of FY 2023 will be 
finalized post audit of financial statements, KE will file the same with updated opening RAB 
and accordingly related tariff components, including RoRB and Depreciation will be updated. 
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Return 

Return shall be calculated based on Return on Equity, cost of debt and Debt to Equity ratio 

Debt Equitv ratio 

Debt to equity ratio is proposed to be 70:30 as allowed in current MYT, subject to discussion 
in Main section. 

Cost of Debt 

Like existing i?IYT, cost of debt for local component will be calculated based on 3 month 
KIBOR plus a spread of 2.5% and cost of debt for foreign component is calculated based on 3 
month LIBOR, spread 4.5% and hedging cost based on difference of 3 month ICIBOR and 3 
month LIBOR plus a hedging cost spread. 

Accordingly, cost of debt has been calculated using reference 3 month KIBOR of 15.16% as 
of FY2022, reference 3 month LIBOR of 2.29% as of FY 2022. 

Local to Foreicn debt ratio 

Considering no foreign debt is currently drawn for BQPS 111, Debt has been talcen at local for 
cost of debt. 

ICIBOR / LIBOR is proposed to be indexed each quarter going forward based on actual. 

Accordingly, Return on Regulatory Asset Base - Cost of Debt (RoRBCoD) comes out to PKR 
0.33 / kW/h, for FY 2024. For year wise tariff components, please refer Tariff table. 

RoRB - ~ o c a l ' c o m ~ o n e ~ ~ t  of Cost of debt 

Where; l 

Cost of Esuity 

a RO~BCOD ~ocal[~,) 
RoRBCOD(K~~-J 

COD Localr~.,.) 
COD Local(~,t-~ 
KIBOhev) 

KIBOR(RCO 

Keeping in view currently allowed returns, return on equity of USD based 15% is proposedthat 
shall be indexed based on changes in USD to PKR exchange rate at the start of each quarter. 

= I Revised Local RoRB ~L-- cost of debt component .- of tariff 
= 1 Reference Local RoRB cost of debt component of tariff 

= / KIBOR~R~~) + 2.5% 

= 1 I(IBOR(R~~-J + 2.5% I 
= / The revised 3-month KIBOR as published by State Bank of 

/ Palcistan latest available at the start of each quarter i.e. 1st July, 1st 

i Oct~ber,&a*:~&G .. ~. 

= r ~ h e  reference 3-month KIBORof 15.16% as of FY2a i 

For the purpose of Exchange rate indexation, indexation with reference to FY 2016 has been 
calculated considering weightage of RAB each year till FY 2023 inline with mechanism used 
by NEPRA in the current MYT. Accordingly, reference indexed cost of equity has been 
calculated using reference current exchange rate of PKR 206 / USD. Please refer calculation 
in BQPS I - Annexuse K (i). 

Accordingly, Return on Regulatory Base - Cost of Equity (RoRBCoE) comes out to PKR 0.251 
kWh for FY 2024 considering USD ROE of 15% and indexed ROE of 30.99% at exchange rate 
of PI= 206 / USD. Accordingly, I(E requests the Authority to consider the actual average 
exchange rate of FY23 at the time of actualization of RAB at FY23 as mentioned in 
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"Regulatory Asset Ease" section above. For year wise tariff components for Gas and HSD, 
please refer Tariff table. 

Indexation formula is given below. Further, an illustration for ROE indexation is given in  
BQPS I1 - Annexure I< (ii). 

Row - Component of Cost of Eauitv 

Where; 

RoRBCoE a,) I = I Revised RoRB cost of equity component of tariff 4 

1 I I July, 1st October, 1st Jan, and lSt April. 

 ERR^ 1 = 1 The Reference exchange ...... rate of PKR ... 

-- 

G E ~ o ~  (Re" 

ERRCV) 

Depreciation shall be calculated as straight line based on written down value of RAB at the 
end of FY 2023 (Current control period) and remaining useful life at  the end of Control 
period. 

Accordingly, Depreciation component comes out to  PKR 0.76 / lw for FY 2024. For year 
wise tariff components, please refer Tariff table. 

= 

= 

1.2.5. Cost of Worldng Capital 

Reference RORB cost of equity component of tariff 

Tile Revised 'IT & OD selling rate of USD as notified by National 

! , 

KE requests NEPRA for working capital mechanism based on below formula, consistent with 
IPPs. 

bank of Pakistan latest available at the start of each quarter ie. 1st 

. . . . . .  . . .  :... .:........ : : . : . : . . . . . . . . . . . . . . .  , .......: : , ' 7 , , . ' . . ..I;.._7;. . . ..... ..; . - .  - . .$.: :: .. :.,. : .,.,;. ...: ':.. . .: ? I  '{;&&fnd:.: . I.s.,. 1; ~ & r i ~ n ~ . ~ , ~ ~ i t a l ~ o m ~ O l i e ~ s . ,  1.' ..:. . :  :; : .  .... . :. . . . . .  . . . . . . .  ......... . . . . .  ... . . . . . . . . . . . . . . . . . . . .  ,.>. ;;' :. .: ,,,. <, :.. ,,c ..<, " /.:; 

I A Cost of Stores &spares inventory 
I 

1 B Cost of Fuel Inventory of Furnace oil 1 - Cost of Fuel in Receivable cycle based on 30 days receipt period and 15 days payment I 
1 C period on FO fuel with 17% sales tax -based on 60% plant factor, to be actualized 

quarter. 
Cost of SBLC (currently included based on SBLC given to SSGC allocated to BQPS I 

I 
L k~ -g-p" i plant, will be updated in future in case of anymgreement)  I 

Working capital component has been calculated for the control period based on current prices 
and reference KIBOR of 15.16% as of FY22 plus a short term spread 2%. 

Cost of working capital shall be indexed with actual KIBOR and change in fuel prices, a 
quarterly basis. Further, reference component shall be updated in future through a request 
in case of any change in circumstances for example update in SBLC cost pursuant to any 
changes / addition in the arrangement(s). 

Based on above, working capital component comes out to  PKR 0.56 / kW/h for FY 2024. 

Working Capital requirement shall be indexed through updating the template enclosed in 
BQPS-I - Annexure L at  each quarter, including update in SBLC cost pursuant to any 
changes / addition in the arrangement(s). 
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1.a.G. Pass through items 

S i ~ i l a r  to the current MYT and as allowed to IPPs, KE proposes the following items to be 
allowed as pass-through costs in the new MYT. 

Corporate tax and WWPF / MTWF 

Currently, KE is an integrated entity therefore Corporate tax and WPPF / WWF on overall 
company level is a pass through item within NIYT. 

Considering that legal structure will remain same, ICE is proposing that Corporate tax and 
WPPF / WWF shall be passed through to consumers in Supply Tariff. 

However, going forward, in case of any change in legal structure whereby a Corporate tax and 
WWF / WPPF is separately levied on Generation plant, same shall be passed through as done 
in case of IPPs. 

Unrecovered cost of Current MYT 

Any unrecovered cost of Current MYT shall be pass through in tariff. 
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star& : Any startup of a Gas / HFO Unit that is necessary for a station to comply with the 
Dispatch requirements / Instructions and that results .in the synchronization with the grid 
system. 

Consistent with industry practice, KE requests the Authority to allow start up, as defined 
below. 

In any month in a financial year, ICE shall be allowed to claim "Start-Up charges" based on 
Reference start up  charges indexed with relevant indices, including fuel prices and electricity 
tariff as requested below. 

"Start-Up Charge" shall consist of two components and is calculated as follows: 

Start-Up Charge = MDI Charge+ Reference Unit Start-Up Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at startup and shall be calculated based on the then applicable MDI 
rate i n  Rs/lcW, from time t&me, 

b) Reference Uni t  Start-Up Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consumed for the start-ups. 

The Start-Up Charges payable by the Power Purchaser for each Start-Up shall be calculated as 
follows: 

The Reference Start-Up Charge as given below. Consists of the following two 
components: 
The Reference Start-Up Charge for the Power Import from Transmission 
System during Unit Startup till Synchronization. 
The Startup Charges Adjustment Factor for the hour h for the Iinport of 
Power from Transmission Networlc as per following formula: 

SCFadjustpi = WAVCT-B~(R~~) / WAVCT-B~(R~O 

I where: 

where: 

Scar 1 = 

/ / MQIR, ; = 
; 

i NI ! = 
; 

/ = 

! 
WACT-B~(R,,.) = Weighted Average of the latest notified variable consumer 1 
tariff for the Industrial Consumer Categoly (B-5) based on a weightage of 4:zo 
for Peak & Off-Peak Rates respectively. 

The Start Up Charges during the Month M 

Total fixed charges for the month due to Distributing segment during the I 

relevant month (based or? MDI for the month and MDI charge) divided by the / 
total number of Start Ups performed during the month. I 
The number of Start ups to be claimed, unless any shutdowns claimed during 
the relevant month in which case this will be considered as zero. 

The number of Start ups to be claimed 

The Reference Start-up Charge for the Fuel Consulned during Unit Startup SCFCR~~ ; 1 I 

till Synchronization. 

SCFadjust~c The Startup Charges Adjustment Factor for the hour h for the coilsumption of 
fuel as er the followii1g formula: 7 

I 
1 i 
I i 

I 
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WACT-B5[pcr, = Weighted Average of the reference notified variable 
consumer tariff for the Industrial Consumer Category (B-5) based on a 
weightage of 4:zo for Peak & Off-Peak Rates (i.e. Rs. 30.33 per 1Wh & Rs. 

..... ........... C.. ...... --a ?.- ~3.55S'I?I_h_)~es~ective1~ci~.e~Rs~a4~6_S~mkwhJ.. -- ., 
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For Gas4 - SCFadjust~c = FCCGRCV / FCCGuer 
For HFO - SCFadjust~c = FCCHFOR~V / FCCHFOuer 
For LDO - SCFadjust~c = FCCLDOR, / FCCLDOR~F(AS per below referenced I Price and Calorific Value) 

References: 

Cold Start 
(Gas) 

LDO Price: 81.32 Rs/litre 

LDO Densiw: 920 Kg/mg 

Shutdown Cost 

16.41 

Shutdown: Any shutdown of a Gas / HFO Unit that is necessary for a station to comply with 
the Dispatch requirements / Instructions which results in the de synchronization with the grid 

11.82 

ICE requests the Authority to allow shutdown charges, as defined below. 

In any month, KE shall be allowed to claim "Shutdown charges" based on Reference Shutdown 
charges indexed with relevant indices, including fuel prices and electricity tariff as requested 
below. 

"Shutdown Charge" shall consist of two components and is calculated as follows: 

Shutdown Charge = MDI Charge+ Reference Unit Shutdown Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at shutdown and shall be calculated based on the then applicable 
MDI rate in Rs/lcW, from time to time, 

b) Reference Unit Shutdown Charge: This cost will cover the consumables, and 
equivalent operating hours consumed for the shutdown. 

The Shutdown Charges for each Shutdown shall be calculated as follows: 

4 Proportion of Indigenous Gas & RLUG in both Reference G; Revised FCCG !rill be calculated based on tlie actual mix of 
Indigenous Gas & RLNG used as appearing in SSGC Bills for the relevant month in which Startup Cost is being claimed whereas 
Reference and Reased Fuel Cost Component will be calculated as per Section 1.2.1 above. 
Furthermore, in u s e  Gas is made a\~ailable lhrough Dedicated Line/ Alternate Supplier a discussed in Section 1.2.1 above, then 
separate costs will be calculated and submitted to the Authority for approval. 
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/ Where: 

I Nl 1 The number of Shutdowns to be claimed, unless any startups claimed during ; = / the relevant month in which case this will be considered as zero. 

SHChr 1 = ] The Shutdown Charges during the Month M 

The number of Shutdowns to be claimed 

The Reference Shutdown Charge as given below. Consists of the following two 
components: 
The Reference Shutdown Charge for the Power Import from Transmission 
s y s t e m  mode. - 
The Slrutdown Charges Adjustment Factor for the hour h for the Import of 
Power from Transmission Network as per following formula: 

SHCFadjust~~ = WAVCT-B5(nev) / WAVCT-B~~R~O 

where: 

WACT-B5(%,.) = Weighted Average of the latest notified variable consumer 
tariff for the Industrial Consnmer Category (B-5) based on a weightage of 4:2c 
for Peak & Off-Peak Rates respectively. 

WACT-B~(R~~) =Weighted Average of the reference notified variable 
consumer tariff for the Industrial Consumer Category (B-5) based on a 
weightage of 4:20 for Peak & Off-Peak Rates (i.e. Rs. 30.33 per l N h  & Rs. 
23.55 per1cWl1) respectively (i.e. Rs. 24.68 per kWh) 
The Reference Shutdown Charge for the Fuel Consumed during Unit De- 
Synchronization till Flame-Off. 
The Shutdown Charges Adjustment Factor for the hour 11 for the consumption 
of fuel as per the following formula: 
For Gass - SHCFadjust~~ = FCCGRW / FCCGR~~ 
For HFO - SHCFadjust~c = FCCHFORF~LFCCH_F:O_R_~~. -. 

I 
MDIR I = 

I 

1.3. Billing Mechanism 

Total fixed charges for the month due to Distributing segment during the 
relevant month (based on MDI for the month and MDI charge) divided by the 
total number of Shutdowns performed during the month. 

Billing shall be based on %Take -o r -pay  mechanism where Capacity payment shall be paid for 
the Available Capacity and Energy payments for the Net Electrical Output. 

Available capacity for a month shall be based on hourly Annual Dependable Capacity after 
considering outages in each year. 

s Proportion of Indigenous Gas & RLXG in both Reference & Revised FCCG will be calculated based on the actual mis of 
Indigenous Gas &RLNGused as appearingin SSGC Bills fortherelevant month in~vl~icllShutdown Cost is being claimed~vhereas 
Reference and Revised Fuel Cost Component will be calculated as per Section 1.2.1 above. 
Furthermore, in case Gas is nlade available through Dedicated Line/ Alternate Supplier as discussed in Section 1.2.1 above, then 
separate costs ~ n l l  be calculated and submitted to thelluthority for approval. 
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Annual Dependable Capacity shall be based on ADC Test to be carried out at start of each year, 
to be carried out by Plant team and results of which shall be submitted to NEPRA. 

NEO will be based on energy recorded through meters as explained in above sections. 

1.3.1. Capacity Payments 

Capacity cost includes Fixed 0&M local, Fixed O&M foreign, Insurance, Worlung capital, 
RoRB - cost of debt, RoRB - cost of equity and Depreciation which are detailed in above 
sections. Capacity payment shall be made on a monthly basis as per formula detailed below: 

Monthly Capacity Pavrnent 

Capacity per unit components are same for HFO / Gas. Capacities for each unit will be 
calculated se~a ra t e  on Gas / HFO and summed up to make Aggregative Available capacity. 

Where: 

--  - 
For the of calculation of Available c a p a h  on HFO, capacity shall be considered 
based on actual operations on HFO, and remaining capacity shall be considered to be available 

CapacityPayment 

Availcap, 
' 

CapacityPrice 

DO, 

on Gas. 

Example of Capacity payment is give in BQPS I - Annexure M 

= 

= 

= 

= 

Plant will maintain Annual Availability of 85% with 

the Capacity Payment, in Rupee, paid for a Month; 

Aggregate Available capacity, in kwh, for the month based on Hourly 
Available capacity 
(Fixed O&M local + Fixed 0 b M  foreign, worldng capital + RoRB - cost of 
debt + RoRB - cost of equity + insurance) for the relevant month after i 
indexations as explained above. I 

the output degradation factor, as given in BQPS-I -Annexure E(i) to I 
E(iv) for relevant unit 1 

- 30 Days (720 hours) of schedule outages Per Unit, 

- 7 Days (168 hours) of Maintenance outages Per Unit 

- 17.8 Days (427.2 hours) of forced outages Per Unit 

Maintenance Outage will be required as follows: 

7 Days of Condenser Washing. Further, Additional outages will be required for Overhauls 
as below: 

- U-6 ST Major Overhaul due in FY-25, in which case the Company shall be entitled to an 
additional Forty (40) days of Scheduled Outage periods". 

- U-6 DCS upgradation planned in BY-24, in which case the Company shall be entitled to an 
additional Forty (45) days of Scheduled Outage periods". 

Based on annual availability of 85% and expected occurrence of Overhauls, Levelized plant 
factor has. been calculated as 83.41%. Please refer. BQPS-I - Annexwe N (i). Further, 
units on Net capacity on this plant factor are given in BQPS I - Annexure N (ii) 
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1.3.'. Eneiq,g Payments 

Energy cost includes: 

I. Fuel cost (including Indigenous Natural Gas, RLNG Sr HFO), and 
2. Variable O&M local &Variable O&M foreign which are detailed in above sections 

multiplied by degradation factor of relevant year. 

The Energy Price for each unit shall be calculated using the Reference Fuel Cost Component 
during the year as follows: 

. . 

. . . -. . . . - . A 

Var. 

Natuml Gas 
-Simple 

~. ~- . . .. . . 

Units 

. . - . - - . . . . . . . . . . . . -. +-~-  . .- . - - - - . . -  

Total 

1.4. O W  Sharing mecl~anism 

ICE is proposing to share the savings in O&M, if any, in proportion of 60:40 for Consumers: 
ICE, which shall be calculated at the end life of Unit 6.  

For the purpose of calculation of sharing of O&M savings/ (loss) at the completion of each 
major overhaul cycle, OSrM expenses ( O m  Expenses as per Profit & Loss Account &Addition 
to CWIP) as per the audited financial statements shall be used. 

An illustration of sharing mechanism for one cycle is given in BQPS-I -Annexure 0 Same 
shall be applicable for next overhaul cycles till the end of plant life. 

1.5. Other items 

Items senerallv covered under PPA 

Unlike previous MYT, ICE has proposed Tariff structure in line yith IPPs. In case of IPPs, 
certain modalities / charges are governed under the Power Purchase Agreement, which have 
been included in the petition. However, detailed modalities and other remaining terms will be 
agreed in a "Se~-vice Level Agreement" for which ICE has prepared and Annexed a Head of 
Terms (please refer, BQPS-I - Annexure P. Full scope SLAwill be prepared and submitted 
for NEPRA's approval based on Tariff determination. 
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Costs  ~111-suant to Unbumdlinc in future 

I(E i s  an integrated utility and therefore there are certain synergies in common costs. In future, 
if there is any legal unbundling, ICE will file for a onetime adjustment for additional costs 
pursuant to that. 

Alternate Sup~lier of RLNG 

In case of any additional requirements on account of arranging RLNG through an Alternative 
Supplier as detailed in Section 1.2.1 - Plant Capacity and Heat Rate above, KE will 
submit details of the proposal separately to NEPRA for approval. Post approval of the 
Authority, KE will file a one-time adjustment for reference tariff components, based on 
allowed investment, Net capacity and heat rate impacts. 

Costs uursuant to Force Maieure Events 

Costs related to a Force Majeure Events are allowed to LPPs and accordingly ICE also request 
those to be passed through in Tariff. Details and modalities of force majeure events will be 
included under the SLA, pursuant to the Terms of Agreements as explained in BQPS I - 
Annexure P, in line with agreements of other IPPs. 
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1.6. Summary of Base Tariff IFY 2024 &Indexation Mechanism 

In view of the foregoing and considering the significant changes in tariff structure, following 
component wise indexation mechanism is being requested to ensure recovery of prudent costs 
critical to ensure quality of selllice. 

Enerm cost 

I 
I I Unit 1 

Inde~ation with ' CV (for HFO) 
e Impact of allowed 
part load "ld degradation 
factor (monthly) 

E n e r w  cost 37.07 
Fuel cost 

I 
Variable O&M 

-local 

Variable O W  

I 
1 

I 1 

. Net HHV RLNG price of PKR3,301 
/ MMBtu 
Net HHVHFO price of PKR 137.701 

ton 
o Calorificvalue of HFO of 40.761 btu 

/ M. ton 

35.69 

o.n 

0,03 

I 
Variable O&M 1 0.18 

-- 

-'Foreign 

Energy cost 
-. subtotal 1 37'00 

0 Average CPI of158.48 for ~ ~ a o a a  . Average US CPI of 282.03 for FY 22 
a Exchange rate of PKR 206 / USD as 

of FY22 -Foreign 
i 

Energycost ! 
I subtotal 1 37.30 

3 

35.56 

1 

34.33 
Fuel cost 

I I 
i 

0.21 

0.03 

35.93 

0.18 
-. 

0.03 

35.78 

1 Variable08uM / 0,07 
-local I 

I 
Variable O&M j o.lo 

-Foreign 
1 

Energycost 
subtotal 1 35'81 , 

Indexed"tllPak 
CPI (Quarterly) 

Indexed wit11 US 
CPI and USD to PKR 
exchange rate (Quarterly) 

Indexation wit11 
"I price ' CV (for . Impact of allowed 
part load and degradation 
factor (monthly) 

. Indexation with ' CV (for HFO) 
0 Impact of allowed 
part load and 
factor (monthly) 

j 
Unit 6 

E n e r w  cost 36.97 
Fuelcost I 

I ! 
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0 Net HHV RLNG price of PKR 3,301 
/ MMBtu - Net HHV HE0 price of PKR 137,701 
/ to,l . Calorificvalue of HFO of 40.761 
btn 1 M. ton 

Indesed with 
_(Quarterl~l_--..-. YYYYY 

Indexed with US CPI and 
USD to PKR exchange rate 
(Quarterly) 

Net HHV RLNG price of PKR 3,301 
/ MMBtu 

a Net HHV HFO price of PKR 137,701 
ton 

m Calorificvalue O ~ H F O  of 40.761 btu 
/ M.ton 

0.07 

0.10 

34.50 

. Average CPI of 158.48 for FY2022 - .- . - - - -- 
0 Average US CPI of 282.03 for FY 22 
e Exchange rate of PKR 206 1 USD as 

0fFY22 

/ 0 Indexationwith 

34.97 I price & CV (for HFO) 
e Impact of allowed 

and degradation I factor (montl~ly) 

I Variable O W ?  =--- 
-local , 

Variable O&M : o.lg 
-Foreign 

I 

y y  Quarterly 
Indeved with US CPI and 
USD to PKRexchange rate 
(Quarterly) 

0 Net HHV RLNG price of PKR3,301 

. Net HHV HFO price of PI(R 137,701 , ton 
* Calorificvalue of HFO of 40.761 btu 

/ Rl.ton 

0.08 

0.19 

35.24 
Energy cost 

subtotal 

Average CPI of 158.48 for FYaoaa . Average US CPI of 282.03 for FY 22 
Exchange rate of PKR 206 / USD as 
ofFYa2 

37.24 

- . -- 
Indexepxvith 

CPI (-ly 
Indexed with US 

CPI and USD to PKR 
exchange rate (Quarterly) 

-- 

, - - ~  
~ .... . .. 

Average CPI of 158.48 for FY2022 

Average US CPI of 282.03 for FY 22 

Exchange rate of PKR 206 / USD as 
of FYaa 
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Capacitv cost 

Caoacitv cost 
Fixed O&M - local 0.61 j Indexed with Pak CPI 

(Quarterly) I Average CPI of 158.48 for EY 
2022 

I 

Indexed with US CPI and USD 
Fixed OgM - Foreign 0'20 1 io pKR exchange rate (Quarterly) 

! ! 

I . Indexed with USD to PKR 
exchangerate - quarterly Insurance 0.14 8 I ! Annual actualization based on 
c a p e  of 1% of EPC cost 

I I 

i I 

i 
Working Capital ' 0 IndexedwithKIBOR 

0'52 i (Quarte~.ly)'and change in fuel plices. 

I 
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Average US CPI of 28203 for 
EY 22 

* Eschange rateof PKR 206 / 
USD as of FYzoaa 

Exchange rate of PKRaoG / 
USD as of E 2 3  

. KIBOR of 15.16% as of FY22 

KIBOR of15.16% as of EY22 
. . Exchange rate of PKR 206 / 

USD as of EYzo22 

RoRB -Cost of Debt 1 I .  Indexed with KIBOR 
Local 0.33 (Quarterly) . .~ ..__-.-. -I-& . ... 

O R B  - C o o f E q u  0.25 Indexed lath USD to PKR 
I -e rate 
I 

I 
! e Recalculated based on RAB 

Depreciation 0.76 i changes due to addition of specific 
, project approved by NEPRA 

Please refer following tariff tables for year wise taiiffs. 

Capacity cost 
subtotal 

I 
2.85 1 



K-Electric Limited 
Generation PiantsTarlff Petition 
BQPS I Plant 
Tar i i f tab le -M2024 andonwards 

Exlanee nle 
Kl8OR 
UBOR 

181.2 MW 
168.3 MW 

1.474.5 GWh 

~ u e l  con com~oncnt - 
(lndiennour Gar 1 9.62 

Unit2- Energy purchBse.prige . . , , , .. 

183.4 MW 
171.6 MW 

1,503.4 GWh 

F ~ e i c o l t ~ ~ m p o n ~ n t -  
(lndlgenour Gar 1 9.55 

188.3 MW 
175.9 MW 

1.540.9 GWh 



Gcnaration Plants Tariff Petition 
OaPS I Plant 
~a;iff table - FY2024 and onwards 

,. . , . . . . . Unit 6 -Energy Puichare price : -- . .. ' , 

GIOIIOP~C~IY 
Net CrprliPl 
Unitsat lull capad* 

E x t h l n ~ ~ r a ~  
KIBOR 
UBOR 

.BPQS I - Capaci* Purchase price 

Exdl"Q "I" 
KIBOR 
UBOR 

CPP PKR 2.46 / k w h  US Cents 1.19 / k w h  
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BQPS-I - hnexx~res 
List of Annexmes 

, ". " "..LLJ 

P a t  load Adjustment Factor table - Gas & BQPS-I -Annexure C (iv) 1 ,,.,;* 

.':<':*.''.#:.G,-..:.:,,;+. ..:' ,? ..::<::.: :.:, 
,i:?6scci~tlon~ :. .<.: .,..:. ,.,,.+..: 6: . ,~~-~: . .~: ; . .~;  :" :s':".-r:'. .,?:, ,? 

Modifications and Improvements Performed / for Improving Performance of the Plant 
1 B PS-I - Annexure A (ii) Safe rocedures 
QPS-I - A n n e x  i i  / Proj:: details 

BQPS-I - Annexure A (iv) ! Minimum Loading .- _ . _ -. -- 
&nexure A E T ? k m  I.-- ~ ---.-:-.I ~~ -.-- 
Annexure A (w Plant layout 

BQPS-I - Annexure A (vn) I Detnlls of Major Eququlpment 

BQPS-I - Annexure B (i) 

' BQPS-I - Annexure L I Calculation of~vorking capital 
BQPS-I - Annexure M j Capacity payment esanlple 
BQPS-I - Annexure N(i) 1 Outage Schedule and plant factor 
BQPS-I -Annewre N(ii) / Units on Net capacity 
BQPS-I - Annexure 0 I O&M Sharing Mechanism 

Sample bill April 2020 and sample calculation 
of I,G,RmG & HFO 

, .... " 
' Sample calculation for weighted average part / BQPS-I - AnnesureD 1 load factor- Gas 

Degradation table -Net Heat rate HHV & Net 
BQPS-I -Ann=ure E (i) / output (Gas) 8rHFo 
BQPS-I -hexnreE (ii) 1 Degradation table -Net Heat rateHH17 &Net 

ou ut (HFO) Unit 2 kpS-I -*Muure (iii) j Dsadation table -Net Heat rate HHV & Net 
output (Gas) &HFO Wit  5 

I Degradation table -Net Heat rate HHV &Net 

I BQPS-I - Annexure P I Head of Terms 

/ Part load Adjustment Factor table - Gas & 
BQPS-I -Annexure C (i) , HFO Unit 

Part load Adjustment Factor table - Gas & BQPS-I - Annexure C (ii) / HFO Unit 

Part load Adjustment Factor table - Gas & BQPS-I - Annexure C (iii) 1 ,, ,,:+, 

BQPS-I- .bnexure E (iv) 

BQPS-I -Annexure F 
BQPS-I - Annexure G 
BQPS-I - Annexure H 
BQPS I - Annewre I 
BQPS-I -Annexure J 
BQPS-I - Annexure K (i) 
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(HFO) Unit 
HFO Calorificvaluefrequency mechanism 
O&M Break up Oevelized) 
Consultant Report (Separate document) 
Calculation of Insurance 
RAB Movement 
Calculation of indexed ROB 

BQPS-I -Annexure K (ii) ! ROB indexation mechanism 
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BOPS-I - Annexure A Cil 

Modifications and ~mvrovenlent Woi.1~~ Performed for linvrovk~e. Performance 
of the Plant for last lo vears 

m ~ i h a b i l i t a t i o n  / Replacement of Soot b l o ~ v ~ ~ y ~ t y ~ ~ w i ~ P ~ C ~ ~ ~ ~ ~  _ - ! 1 1 2016-17 I 
1 3 ! HP Heater-5 and 6 Replacenrent 

4 / Complete rehabilitation of flue gas and air ducts with bello!vs. 

5 i Combustion system parts replacement andtuning on Gas and HFO. 

6 Regenerative air Heater Seals replacement 

7 ! Boiler Drum and Super heaters Safely {valves overhauling C-L--- -- . . . .- - . - - -- -- - - 
8 1 Continues emission monito~ingsystem (CEMS) installation 

g j Replacement of boiler Super heater and Reheater coils 
10 ! Turbine Efficiency Overhaul & Life Assessment 
11 / Main Cooling Water pump replacement 
12 I Main Cooling Water pump discharge valves replacement 

1 13 i FeSOq Station Rehabilitation -- 
14 / ~ n i t  1 DCS installation 
15 1 Replacement of Steam Coil Air Heaters Panels. 

~ 

-- 16r Rehabilitation / Replacement of Soot blower system 1vit11 PLC 

17 i Combustion system parts replacement and tuning on Gas and HFO. 
18 1 Replacement of boiler Super heater and Re heater coils 
. -. -. ~ 

lg 1 Boiler Drum and Super heaters Safety valves overhauling 
20 / Continues emission monitoring system (CEMS) instdation 
21 I Main Cooling Water pump discharge valves replacement 
22 / Complete rehabilitation of flue gas and air ducts with bellows. 
23 / Turbinemajor overhaul . 

5 2021-22 

5 2015-16 
24 1 HP Heater :: 5 Redacement 2017-18 

1 

1 

1 

1 

1 
. .- - 

1 

1 

1 

27 ; Complete replacement of steam tracelines with steam traps. 
28 i Replacement of boiler Super heater and Re heater coils 

29 Replacement of Steam Coil Air Heaters Panels. 
30 j Combustion system parts replacement andtuning on Gas and HFO. 
31 i Continues einission monitoringsystem (CEMS) installation 

----i---- - - ~ . -. 

2016-17 
2016-17 

2016-17 
2016-17 

2016-17 -. .. -- - 
2017-18 
2017-18 

2016-17 

1 

1 

1 

1 

a 

2 

2 

2 

2 
a 
a 

2 

2 

2018-19 

2016-17 
2016-17 

2016-17 
2016-17 

2016-17 

2015-16 
2015-16 

2015-16 
2015-16 

2015-16 
2017-18 

2017-18 

24 I Boiler Drum and Super heaters Safety valves overhauling 1 5  

5 
5 

5 

5 

5 

2017-18 
2017-18 

2017-18 

2017-18 

2018-19 

2015-16 ' 



Generation Tariff Petition - Section F: Bin Qasirn Power Station I 

Section F- 33 

yp-c. ;;z;si:+!: ,:,,? ;5p~~.g~x~~;~,;:~ ,%:, :.~.,~h~~'u.~..~~;~.,;~:~;(.~.:~:~~?;+;.~,~i.'~,$,~,';..:~~~;+y~~~~:~:.~:.::~;.~.,, Gdi/-. : *.::.. ..,:6 1;~~y,,~.~~,~.~t~;~.;<~;!~o~.D~s&~Phon:,*;:'i'~iiij~~~'rI:X ,.. zap ~,m,::-7.F ...: -. , 3s .>-,. 5 .. ,,... :..~~~..~; ,::,'R:$:.Y:? 1: ,,.,,t.x: .&::.. .. ,.~ arv.,, ,>..?? ..>*.,,.,.. ?..,.* .>,<..*. pp> ~ , % ?  -,.a::ia ?.:S..'.''.. --. 

4 8 ~  
49 / Combustion system parts replacement and tuning on Gas and HFO. 

50 Boiler Drum and Super heaters Safety valves overhauling 

51 / Turbinenlajor overhaul 
5 2  j Installation of Lower Bank of Economizer and inlet Header of Boiler 

53 / Boiler Feed water pump motor installation 
54 1 Batteiy chargers / b a n l ~  replacenlent 
55 / Battery chargen /banks replacement 

A T J ~  :;::3e::,,:,: -;LI-..;:':̂: 

6 
6 
6 

5 
1 

1 

1 

2 

' :':,~:Ex&iiiti6S2$ 
~.~:.::;j?:~ear~~:;. - .'- -.~-~,....w%.,?F >:.: . 

2018-19 
2018-19 
2018-19 
2015-16 
2016-17 
2016-17 
2019-20 
2016-17 

79 i DEHG HITASS and RSB systeminstallation 

80 1 2.20 KV GIs ADA 12 bay restoration 
81 / Replacement ofboiler Super heater and Re heater coils 

2 
6 
1 

1 

1 

a 
1 

5 
5 
1 

1 

1 

2 
2 

5 
a 
6 
1 

5 

82 

83 
84 
85 

Generator overhaul 
Up gradation of DEHG/ HITASS System with Hitachi Technical Advisor 
Turbine major overhaul 
Installation, testing and commissioning of M C T  Startup Transformer 

2021-22 
2021-22 
2015-16 
2009-10 
2009-10 
2009-10 
2010-11 

' 

86 / Installation and Commissioning of newv Inverters 
87 i Installation and Testing of 24 Volts new Battery Bank 
88 i Installation, testing 81 commissioning work of New Modified MCWP-1 
89 1 Complete rehabilitation of HFO Unloading Area 

I Installation, Testing and Commissioning of 36 MVAAux. Transformer after 
/ rewinding 

g l  
92 
93 
94 
95 
96 
97 -- 

2010-11 
2010-11 
2011-12 
2011-12 

2011-12 

2012-13 
2012-13 
1012-13 
2013-14 
2013-14 
2009-10 
2015-16 

' Replacement of Arch Panel tubes 

' Installation, Testing and Commissioning ofNe~vly supplied 0.4 KVABJK 
22oVDC BTB batteries replacement is performed with New ALCAD batteries 
Generator overhaul 

Repair and relocation of 24 tertiary super heater tubes of boiler 
Turbine major overhaul 
Turbine major overl~aul 

-. . . -- 

1 
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98 ; Turbine major overhaul 
99 1 0.4 KV ABJK busbar replacement 
i0 / 0.4 KVBJE busbarreplacelnent 

101 I Installation and Colnmissioning of new Inverters 

6 
2 

a 

2 

2009-10 
2011-12 

2009-10 

2011-12 
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-- n - ~ E x . ~ . .  ,.;. $o' ::;;::.'.:. " ' ' - - . . -: - - . .:. . . , , . . ,: ; ;:; ,,s,.i, ,. / , , ,, , ,; , ., ,,: ..:;.~&g.s ;. ~..z-:----'--=-- .;.,. *< , .,;, ~>;,: ,'W-L' ., '  ' 
.. , . 1. 'L.. -' .......1... .,. . .. . . . .  .,. , .  . .-. . . ,  ...:. x.; . :  . ' > '  

1 ( HSEQ-SOP-0001 - HSEQ COMMITTEE AND THEIR FUNCTIONS 

HSEQ-SOP-0002 HSE HA7ARD ASPECT IDENTIFICATION &RISK ASSESSMENT '-: / HSEQ-SOP-0002A ENVIRONMENTAL ASPECTS & THEIR IMPACTS 

L I HSEO-SOP-ooo? SETTING HSE OBJECTIVES AND TARGETS 

I I 

4 1 HSEO-SOP-0010 I EMERGENCY RESPONSE PLAN I 

, . (  b - I 

5 --- HSEQ-SOP-0004 

6 
-. 

HSEQ-SOP-0005 - 
7 HSEQ-SOP-0006 
8. 1 HSEO-SOP-0007 

f L-.- 14 1 HsEQ-SOP-0014 - i MANAGEMENT ~ REVIEW 
. - - - - - - 

HSEQ LAWS &REGULATIONS -- 
HSE RESPONSIBILlTIES &ACCOUNTtLBILITIES -- ~ -- .- 
TRAINING, AWARENESS AND COMPETENCE 

COMMUNICATION AND CONSULTATION 

. 
l o  

11 

12 

IR 

HSEQ-SOP-0017 PERSONAL PROTE'3IVE EQUIPMENT (PPE) 
. - - -. . - . . - - . . . . - . . . - - . - . - . . - - - -. . - - -. - . - - . - . - .. - . . 

. 16 HSEO-SOP-0019 CONTROL OF HAZARDOUS SUBSTANCES I 
17 HSEQ-SOP-0020 CONTROL OF CONTRACTOR 

/ 18 1 HSEQ-SOP-0021 I ASBESTOS MANAGEMENT 

- ~ . ~ 

HSEQ-SOP-ooioA 

HSEQ-SOP-0010 A2 

HSEQ-SOP-0011 

HSEO-SOP-0012 

lg  I HSEQ-SOP70022 I NOISE 

I 20 1 HSEOSOP-0023 .I WASTE MANAGMENT 

ElIERGENCY PREPARADNESS &BUSINESS CONTINUITY PLAN 

BQPS I ACTION PREVENTION PLAN 

CALIBRATION OF MEASURNG AND MONITORING DEVICES 

MEASUREAIENT & MONITORING OF HSEO MANAGEMENT SYSTEM 

- . -  

21 I HSEQSOP-0024 ( ILLUMINATION 

22 1 HSEQ-SOP-0025 I S F 6  SAFE HANDLING 
HSEQ-SOP-0026 I POLYCHLORINATED BIPHEhYL (PCB) MANAGEMEhI I 23 1 I 

I . 24 I HSEO-SOP-002s I CHEAIICALAIND HAZARDOUS ~WI'ERIALSPILLPREVENTION PROCEDURE I 
WORKING OVER WATER I 

SAFETY OF PLANTVISITORS 

HSEQ-SOP-0031 EMF 

1 28 1 HSEQ-SOP-0032 ANIMAL INFESTATION 

- 
I 

FIRE PROTECTION SYSTEM IMPAIRMENT PROGRAII1 1 
I 

FIREFIGHTING - INSPECTION PROGRAM 
. . 

INDOOR QUALITY 
i 
1 

CONTEXT OF THE ORGANIZATION i 
37 IMSSOP-0002 CONTROL OF DOCUMEm 81 RECORD 

IMSSOP-0003 INTERNAL AUDIT 

CHANGE MANAGEMENT ______i 
40  IMS-SOP-0005 CUSTOMER PROPERTY 1 

L 
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' 2g I HSEQ-SOP-0033 

b - - r \  HSEQSOP-0034 

j l  j HSEQSOP-0035 
/ 32 1 HSEQ-SOP-0036 

EN!ZRGY, WATER AND MATERIAL CONSERVATION 

FIRST AID 

FIRE FIGHTING PROCEDURE 

BOPS-1 EVACUATION PROCEDURE 
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BOPS-I - m e x u r e  A Clii'I 

Project Details 

Site Details 

1. The Plant is located off coastal belt of Karachi, at PQA Mehran Highway Road, in the 
District of Karachi Malir, Sindh Province. 

2. The area is characterized as 44,882 m2. Average rainfall is 250 mm peryear. 

3. A maximum earthquake design factor of 1/10 g to 1/20 g and the design wind speed at 
a height of 61 meters the wind speed reaches to g m/s. the wind mostly remains 
directed towards south-west is used in the design of the plant buildings and structures. 

4. The site is at elevation of 25 m above mean sea level (MSL). 

Plant Reference Condition 

Reference Conditions at the Plant Site are: 

1. Ambient Air Temperature = 30 deg. C 

2. Total Barometric Pressure = pr = lolo mbar 

3. Relative Humidity = 70% 

4. Sea water temperature = 28 deg C 

Plant C~nf im~at ion  

I i 
Boiler, Turbo/Gen I Boiler, TurbojGen 

I I i I - .. .... 

I Units I 

Technology 

I 
I 
I Boiler (Babcock, Boiler (Babcock, Boiler (Babcock, Boiler (Babcock, 

Hitachi, Japan), Hitacl~i, Japan) , 1 Hitachi, Japan) , Hitachi, Japan), Output TurboJGen (Hitachi, Tnrbo/Gen (Hitachi, 1 TurbojGen (Hitachi, Turbo/Gen (Hitachi, 
Japan) Japan) ! Japan) Japan) 

i I I ! 

I Make i "TCDF-'26" stean~ TOF-z6"stean1 "TCDF26" stea~n 'TCDF-~-r('' steam 1 
turbines I turbines turbines turbines 

................... 
I - L-. -.- . ....... ! 

Hemy Fuel Oil, Heavy Fuel Oil, i Heavy Fuel Oil, Heavy Fuel Oil, 
Type of foe1 / Indigenous Natural / Indigenous liltnral Indigenous Natural Indigenous Natural 

! Gas Gas Gas I Gas 

Thennal Thermal Thennal 

Section F - 36 

Ther~nal 
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Plant Characteristics 

Gross installed capacity at mean site 
conditions 

!  ram^ un rate of aenerators I Cold start: ;% / I min Cold start: I mi11 Cold start: / min Coldstart: / 

Auxitialy Consumption I i3MW 

Power factor 

13 bIW 
- . 

197 Mw 

n IW 

220 KV 

50 Hz 

Net Plant capacity 

Generation voltage 

Grid voltage 

Frequency 

Frequencv Limits 

13 bIW 
. - 

197 Mw 197 MW 

18 KV 

t lSMW --- 
18 KV 

220 KV 220 KV 

50 Hz 50 Hz 

. 

197 Mw 

21 KV 

220 IW 

50 Hz 

Lead 0.95 /Lag 
0.85 

Hot start:l%/min 
& L - 

Time required to reacli full load 

Time required to synchronization to 
grid at full load (min) 

The generators are capable of maintaining constant output for system frequency of 50 Hz in 
accordance with the requirements. Note that allowable frequency range is not provided by 
OEM. OEM has only recommended protection values of frequencies. 

VoMa~e Limits 

The plant is capable to operate continuously within the voltage range of 18 / 21 1V +/- 10%. 

Lead 0.95 /Lag 
0.85 

Hot stark1 % / 

min 

20 mills (from 
zero to full load) 

1440 / 170 
(Cold/Hot) 

(Unit 1,2 generator output = 21 IN, unit 5,6 generator output = 18 IW) 

Reactive Power 

Reactive capability range is not provided by OEM. 

I 

5 % / m i n  
20 mins (from 

zero to full 
load) 

1440 / 170 
(Cold/Hot) 

As per generator capability curve though we can calculate the readings of reactive power for 
all individual units (unit 1,2,5,6) as: 

Lead 0.95 / Lag 
0.85 

@Power factor o.Ss(Lagging) = I~oMVAR @hydrogen pressure 3 bar 

Lead 0.95 /Lag 
0.85 

536/min 
20 mins (from 

zero to full 
load) 

@Power factor o.g5(Leading) = 8oMVAR @hydrogen pressure 3 bar 

Hot start: 1 % / I Hot stai? 1 % / 

5 %'/ min 
20 mins (from 

zero to full 
load) 

The noise level is less than 85 dB(A) which fall within the EPA prescribed environmental 
limits. 

1440 / 170 ; 1440 / 170 
(Cold/Hot) (Cold/Hot) 

Watei. Resources 

Raw water for water treatment is imported from Karachi Water and Sewerage Board and 
Palcistan Steel Mills Ltd. This imported water is then treated to convert to demin water for 
supply to BQ-1 boilers for steam generation. 
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BOPS-I - Anneme A (ivl 

Minimum loading details 

Minimumload of go MW is maintained at units. In BQPS-I boilers, High Sulfur Fuel Oil 
(HSFO) is used which contains 3.5% Sulfur. Sulfuric acid (H2S04) is formed at sulfur dew 
point which is reached at a temp of 130OC. To avoid dew point, mean temperature of gas 
regenerative air heater ((air inlet and gas outlet)/a) should be greater than 1300C as per 
manual (reference attached below). 

At lower load, flue gas temperature falls to level where sulfur dew starts forming which 
causes corrosion in gas path and air heaters, affecting the reliability and availability of the 
unit. Furthermore, any system surge may open HP/LP bypass causing unstable operations 
causing the risk to trip the unit. 

Extract from Plant manual 

I. Khat is the furtctian of SAH? 
SAH is provided to heating up the combustion air 
before enter the AH to prevent the corrosion by HZ$% 
(in fuel ail, 2-2.5%S is existing). 
The average temperature(AH inlet air temperature and 
AH outlet gas temperature) should be maintained to 
WO'C. 
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BOPS-I - Anneme A (v) 

Fire Protection Svstem 

Fire Protection System has following main measures: 

1. Fire area, fire escape and evacuation passage 

Every building of the plant has been provided with a specific and dedicated "Emergency 
Evacuation Map" at the entrance and other conspicuous locations to warn and update the 
entrants of'the buildings about the route to be taken to assembly point, in case of any 
emergency. 

Also, every building has been provided with the adequate number of emergency 
evacuations passageways (exit doors) which are always kept healthy and unobstructed to 
be easily accessible during any emergency. 

2. ~vacuation Channels 

Plant has dedicated emergency warning (siren, buddy system, walkie-talkie, hot lines) 
system, while actions from every employee are clearly documentedinthe plant Emergency 
Response Procedure on what to do when they hear the alarm / observe an emergency 
situation. 

Moreover, dedicated Fire Wardens are assigned against individual buildings who will 
ensure (in case of any emergency) the complete evacuation of the worlcers in the dedicated 
building. 

Plant has also dedicated assembly points, where every individual has to report after 
hearing the emergency siren and then a robust headconnt management system is followed. 

In case of any off-site evacuation need (due to any injury), dedicated emergency vehicle 
(ambulance) is also available at plant, which will support prompt evacuation of injured 
)individual to the nearest medical facility. 
9' 

3. Fire-fighting system and fire extinguisher 

Advanced firefighting Sr fire protection systems are available at plant (including fire 
hydrant network, water deluge system) 

Adequate number of fire extinguishers have also been installed across the plant premises 
(indoor as well as outdoor) and different training sessions are imparted among the tean 
for its operation throughout the year. 

4. Fire pump and alarm monitoring 

Plant has a dedicated firefighting water network (covering whole plant premises). 

Early detection of the fire is given the paramount importance which ensures that fire is 
detected at the incipient stage. These (smolce detectors) are widespread across the plant 
and integrated with plant fire siren system. M~~ltiple manual call points are also installed 
across the plant for actuation of the fire siren, upon observing any fire emergency. 
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BOPS-I - Annexwe A 

Plant Lavout 
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Generation Tariff Petition -Section F: Bin Qasbn Power Station I 

BOPS-I - Anneme A Cvi9 

Details of Maior Eauiument 

Boilers 

Generator 

,;,, ,. ~ ,~>;~>; :~ :~~ i~>~ ,~ , : r , .  >;.<.-.,.,>+;, ... .... >, . . .... .. :-,:,-;....< ..,: ....?,,< 
, ., . , , .:. .+. :.. b ~ e ~ c r ~ p t i o n .  .: ..,. . a:..,;:;. .. .6...;... . ..:: :y,:.~~- - ...: ... . 

Type 
Capacity 

Number of ignition burners __.._ - 
Operating pressure 

Section F - 41 

: ,,>, :. >,;.;: , 

3.,umt .;,, . ..- .... .. . 

t/h 

No. 

Bar 

,Operating temperature Deg C 530 

.s:..,,<:;-.:.:,:,., .j.?);. ..<; .< .... .::~,x>.',::...~~', ',.x.:.%a..:* '-,;;..,:?;:*. .,::',.'.'..:*.'.'. 
:; >. ,<:.3:;,.:. +.:; .~;;;;~g*+Gtsry;.3:.2:j.~~>:::.<:;.;::..; '.? 

Single drum, natural circulation, double pass 

680 

12 .. 

140 

:: , . .: a,.- 
, ;,:~.~.~;?6. :!-::,;.:. 

TFLQQ-KD 

248,300 

18 

7964 

50 

3000 

o.85(~ag) 

3 

Static 

Star 

6 

F 

Continues 

&/A2 

. .-.- _-___i_-_ 

. . .  . ..,. 
.~ , .eec=i$tiop ' ;...; . . . ... 

Type 

Rated capacity 

Rated voltage 

Rated current 

Frequency 

Ratedspeed 

i Powerfactor 

N u ~ ~ ~ b e r  of phases 

 itat at ion device 
Stator winding 
connection 
Number of stator 
winding terminal leads 

Insulation class 

Running duty 

Protection class 

Efficiency 

... -_ . -  

,,";:: ,,..: $4,. , ~ :<-:: . .  
TFLQQ-KD 

248,300 

21 

6827 

50 

3000 

0.85CLag) 

3 

Static 

Star 

6 

F 

Continues 

&/A2 

.,. . . . .  
. ,uc:t$!,i 

kVA 

kV 

A 

Hz 

Rpm 

PF 

No. 

-. 

No. 

% 

Identical for all individual boilers 

@bient temperature 40 C? 

,., ,s: ,Zo2 .,;,>;<;!: :2 ,:y ~& :;:::.,;::<,;,.-<.>..;:%<, 
. a .. ,. . .: -. 1, ,:;.:. , . ,:: .:.:,? A 

TFLQQ-KD ! TFLQQ-KD 
I 

247,060 248,300 
i 
i 

40 40 -- 
zl 18 

6827 7964 

50 1 50 
I 

3000 3000 

0.85(~ag) j 0.85(hg) 

3 3 

static 1 Static 
I 

Star Star 

6 6 

F I F -.-+--- 
Continues i Continues 

&/A2 ; &/A2 
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Transformers 

: %,..>. -, t, ',,p.,.,. .,I ; ~.... -;i . . 
Type 

Quantity 

Rated capacity 

Rated voltage 

Cooling 

I Rated frequency 1 Hz 1 50 1 50 1 50 1 50 1 

i 

. -:O&- . ' : .;,. .: -,; ,.xu:..,. ,a' 

.>::= : .  .-.. ,- . 
Oil Immersed 
Outdoor Use 

Temperature rise, .C 50155 above 50155 above 
oillwinding ambient an~bient t - ~- 

Impedance voltage % 14.47 14.40 

Connechon g r o u p  1 Y N d l I--- -- 
Y N d l  Y N d l  Y N d l  J ..I .~.J --- - ! 

. 
.:yfik..:>~.: . , . ,  -.si 

50155 above 50155 above 
ambient ambient 

. . . 

14.38 14.38 
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2 ;.$& '..:&f;;fF;; -..... ... .. ...... : . 
Oil Immersed 
Outdoor Use 

. . - .  , 

.++- 3.. *p*:.:;' .. ; . 
Oil Immersed 
Outdoor Use 

I 1 

.;$:Gk;.,;;:..; h ., : ,,: ....- - . c  

Oil 11111nersed 
Outdoor Use 1 

MVA 

KV 

1 I 

150t2.50 

2201 18 

ONAF/OFAF 

I I 1 

1481247 

2201 21 

ONAF/OFAF 

1481247 

eao/ 21 

ONAFIOFAF 

150/250 

2201 18 

ONAF/OFAE 
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S d e  bill April 2020 and s m l e  calculatioll of I.G/RLNG & HFO 

Section F - 4 0, 
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In&-enous Natural Gas Sam~le  Bills April 2020 
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A Sui Sou~hcm Gas Grnpnny Lirniccd 
IUxk 1.1.51rB~?IaSntIc1~~11 R w l  ~ l s a r s c a u r  WM [RUNOZ) __@ G~$Wule~lc\b!. bxh1753UO ~.n.a ,ku~rd 

---A1 -.--..- ". ....- :.. ?..,--f.-.......-.~.-.- ..---.,..-' -.'-.-.-.. 
-::; .Cuslgmoc.NpmiiiLy: .:31' . ~T~IAmoSintDvo'{ , ; .  .,::+a0 pqo.;. ..:. ;., " 

1 
-2 & . . L-.,&2 

ZM438WW (6) 3,961344,385 19 May 2020 - -- 
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Sul Southcrn.C3sGm~~i~1yIin~itcd 
Ubdi J~i.SisSlrrhSuknrrn Rold MlsltrsCslNQ49M (nUNo3) 

X . ~ , k G ~ ~  

Plnl h'-Ql111. 

1 5M438WW (3) i 3338,734,698 I 19 May 2020 3,938,734.698 - -- 
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I Ge4 Chams -"-= I 
l.lo:or Rcnl 2.m 
GcnOtalSS~Tm $439 
nlthho!dhgTa1Q4% 
O ~ f  Chal~OL 
Lflr. P,OitUCNVaIII c m m s  
Adj~rtmCoLs- Wbn 

Sui Southcm Gtu Gmp.my Limited 
Ula-k l~l.SlrSlnl~S~Pn~~.u~ 1tnd ~ s m c a l ~  QASIM(RUNW) 

K.Or(t lkUrAd 

P l s t W 0 4 y S  
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W C O O L  COI NaOF 
larum] hwru molrw s w u l l r  mmuu 

I.lalN Rmt 
Om01aIWa1Ta1 
\.,TU,Nldn(l 'm" 0 4% 
OW c(u#ge~ 
L W  PIO'MYnrLWCrnOCU*II i 
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BOPS-I - Annexwe C (i) 

Part load Adjustment Factor table - Gas Sr HFO Unit I 

Note : Use linear interpolation when the load variation values fall behveen the stated values. 
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Generation Tariff Petition - Section F: Bin Qasim Power Station I 

BOPS-1 - Annexure C (iil 

Part load Adjustment Factor table - Gas Sr HFO Unit 2 

Note : Use linear interpolation when the load variation values fall between the stated values, 
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Generation Tariff Petition - Section F: Bin Qasim Power Station I 

BOPS-I - Annexwe C liii) 

Part load Adjustment Factor table - Gas & HFO Unit 5 

Note: Use linear interpolation when theload variation values fall between the stated values. 
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BOPS-I - Annemv? C (iv) 

Part 1oadAdjustment Factor table - Gas & HFO Unit 6 

Note : Use linear interpolation when the loadvasiation values fall between the stated values. 
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176.38 33.0 1035211476 

1-6 NetEff Net HR 
7 7  m.5 11199.7619 



Generation Tariff Petition -Section F: Bill Qasinl Power Station I 

BOPS-I - hnexure E (i) (Gas) & HFO Unit 1 

Degradation table - Net Heat Rate HHV 

Degradation table - Net Output 

Fiscal year 
"S.X.. . ... . . ..:. . < ,.% 
F- .. =$@:@.&&ggjW?~ LA-- 

PI-21 
PI-22 
FY-23 
FY-24 

,::~$;~;u~~e~j~:~~;;~~~:~fi~;f~j$~~;:~~7::~@i<<~~&i~~<$Z,~ .I:?oi;&tis;2a'&<; 

FY-20 (Test date) 168.32 168.32 1.0000 

168.32 167.09 1.0073 

168.32 166.56 1.0106 

FY-23 168.32 165.74 1.0156 

FY-24 168.32 164.92 1.0206 

License capacity taken as reference. 

Notes 

Correction factor 

Net Efficiency fHFO1 

Tested Revised 

o N-20: 3rd Party Heat Rate Test Restilts 
o FY21-22: AS per actual operating hours 
0 7323-24: As per 85% Utilization 

Net Efficiency (Gas) 

Tested Revised 

Section F - 62 

T::;;2r,3 
1. 

32.3% 32.2% 
32.396 32.196 
32.3% 32.096 
32.3% 32.0% 

30.4% 30.3% 
30.496 30.2% 
30.4% 30.196 
30.4% 30.1% 

1.00370 
1.00556 
1.00844 
1.00917 



Generation Tariff Petition -Section F: Bill Qasim Power Station I 

BOPS-I - Annexme E (ii) (Gas) & HFO Unit 2 

Degradation table -Net Heat ra te  HHV 

Degradation table -Net Output 

Fiscal year 

. L ,  . .;,:. -. 
~ ~ ; ~ 8 ~ ~ ; . : ,  
M.._IU__I_U 

W-21 
FY-22 
FY-23 
FY-24 

>*.,, ~. > ,.-- ...:-~r .- ,.c<..-?.. ., ...r,-L ..: -.T L.7. ~. .. ..  ..,. .. - .--,.. ?....%. ;,~.- > .  .. 
~et'p@p~?-;~W~~. :4.Iriig:<Z.~e~_Sted j.: :I. ~~~rji~:-.2,Revise~~:~~~~.~orrectiio.n ~FabtoG-., . . L..  .- 

FY-20 (Test date) 171.62 171.62 1.0000 

FY-21 171.62 170.43 1.0070 

FY-22 171.62 169.73 1.0111 
FY-23 171.62 168.86 1.0163 
FY-24 171.62 168.00 1.0216 

License capacity taken as reference. 

FY-20: 3d Party Heat Rate Test Results 
o FYzi-22: AS per actual operating hours 
n FYz.3-24: As per 85% Utilization 

Correction Factor 

Net  Effidencv (HFO1 

Tested Revised 

Net  Efficiency (Gas1 

Tested Revised 
z-%.* ... VT. 
;..?:;.;~,.4~: ;,+; ;::::!, ;;;.z$;@$&[&;:zq, 
C_ . '. -- 

32.496 32.3% 
32.4% 32.2% 
32.4% 32.1% 
32.4% 32.1% 

30.6% 30.5% 
30.6% 30.496 
30.6% 30.3% 
30.6% 30.3% 

1.00371 
1.00622 
1.00918 
1.00993 



Generation TariEPetition -Section F: Bin Qasim Power Station I 

BOPS-I - Annexwe E Ciii) (Gas) h HFO Unit 5 

Degradation table -Net Heat rate HHV 

Degradation table - Net Output 

Fiscal year 
~ - ~-. 

,,, :.;, , . .!FY+ 20;IrTe.St ~diF~)F:,"rr<r. r J  II_. . . - -.A&&-- 

FY-21 
FY-22 
FY-23 
FY-24 
FY-25 
FY-26 
FY-27 

; ->,,, <.,,. .. -.- -, ... ̂  - .  - .  ..,,; ..,?. .., - ,- .... .,.*- --.--.-.. .<. .. 
:~et.O@puti~:~& ' . ~ n ~ ~ ~ e s t e ~ ~ ~ ~ n ~ t - ~ ~ k e v i s ~ e @ : C o r r e ~ i ~ ~ n : ~ a ~ o r ,  

PI-20 (Test date) 175.90 175.90 1.0000 

PI-21 175.90 174.54 1.0078 

PI-22 175.90 173.86 1.0117 

PI-23 175.90 173.04 1.0166 

PI-24 175.90 172.21 1.0214 

PI-25 175.90 171.39 1.0263 

PI-26 175.90 170.57 1.0312 

PI-27 175.90 169.75 1.0362 

License capacity taken as reference. 

FY-20: 3d Party Heat Rate Test Results 
o FYn-22: AS per actual operating hours 
0 FY23-24: As per 85% Utilization 

Correction Factor 
.:-,. .*- ", . -~ - -. 
; . . ~ ~ . ; ~ ~ . 0 ~ 0 ~ 0 , ~ , < ; ~ . ~ ?  , a- *- 

1.00280 
1.00445 
1.00643 
1.00842 
1.01040 
1.01238 
1.01287 

Net Efficiencv fHFOl 

Tested Revised 

"*;-'.-"-'. . -.> .. - - ..,. -.. 
i-- - ,. ?3:696 , , :9:~,:;:;?::;336%:;;:.:.7;; 

33.6% 33.5% 
33.696 33.4% 
33.6% 33.4% 
33.6% 33.3% 
33.6% 33.2% 
33.696 33.2% 
33.696 33.1% 

Section F - 64 0 

Net Efficiency (Gas) 

Tested Revised 
- ------, .,.- -, ~ ..., 

$:.3&.6%:.:-..'.3A,69666:. -%eh. '.. , 
31.6Sb 31.5% 
31.6% 31.5% 
31.6% 31.4% 
31.6% 31.3% 
31.6% 31.3% 
31.696 31.2% 
31.6% 31.2% 



Generation Tariff Petition - Section F: Bin Qasini Power Station I 

BOPS-I - Annexme E Civ) (Gas) & HFO Unit 6 

Degradation table -Net Heat rate HHV 

Degradation table -Net Output 

I . . , .. . . - - . . . . - . - - .. -,. . ," . . . - .?5..ilr --' ' ..-. - .._" 
:N$ Oiltput. MW: ,~~te6~T~sted ' - :~~r i i t '+6 .~ev ised- '  C.o~rectiSn'Fa~or~ 
i; &L_ -..;__&_2_ _--i-~~--.~._-zL r;r.!-Ir --_ ._Z2 . ... 

FY-20 (Test date) 177.24 177.24 1.0000 

FY-21 177.24 175.80 1.0082 

FY-22 177.24 174.99 1.0129 

FY-23 177.24 174.06 1.0183 

FY-24 177.24 173.13 1.0238 

FY-25 177.24 172.19 1.0293 

FY-26 177.24 171.26 1.0349 

FY-27 177.24 170.33 1.0406 

FY-28 177.24 169.40 1.0463 

FY-29 177.24 168.46 1.0521 

FY-30 177.24 167.53 1.0580 

FY-31 177.24 166.60 1.0639 

FY-32 177.24 165.67 1.0699 

FY-33 177.24 164.73 1.0759 

Correction Factor 
*.?, '. L. ,-.<----. ,:., -.:. .*'\ 
& ~ , ~ ~ ~ 0 0 0 0 ~ ~ . : ~  ... 

1.00601 
1.01003 

1.01398 
1.01793 
1.02188 
1.02583 
1.02977 
1.03373 
1.03768 
1.04162 

1.04557 
1.04953 
1.05052 

Fiscal year 

.-r.-r.: ,:,+ .-{;7yr .-.- ?,.. f. w;$b! -. .>...- , ,est,,$etg ,.F. :..~.-+* ,:,,,;:',:7;7,: .. --:> 
6 . .  ... .'. 

FY-21 
FY-22 
FY-23 
FY-24 
FY-25 
FY-26 
FY-27 
FY-28 
FY-29 
PI-30 
FY-31 
W-32 
FY-33 

License capacity taken as reference. 

P FY-20: 3rd Party Heat Rate Test Results 
FY21-22: As per actual operating hours 

o FY23-24: As per 82.5% Utilization 

Net Efficiency (HFO1 

Tested Revised 
-- -,-,....-.. .--.-..-*.,.-~-. -.~. 
~~-:~:~33:~~r:~~~:"'~,,~:~~3.3~:$0~5~~'~30~5%: 

33.0% 32.8% 
33.0% 326% 
33.0% 32.5% 
33.0% 324% 
33.0% 32.3% 
33.0% 32.1% 
33.0% 32.0% 
33.0% 31.9% 
33.0% 31.8% 
33.0% 31.6% 
33.0% 31.5% 
33.0% 31.4% 
33.0% 3L4% 
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Net Efficiency (Gas) 

Tested Revised 
;-.: .-., . ,.*,-.. -.-,- -.L".,%-;;> 

,-., 
30.5% 30.3% 
30.5% 30.2% 

30.5% 30.0% 
30.5% 29.9% 
30.5% 29.8% 
30.5% 29.7% 
30.5% 29.6% 
30.5% 29.5% 
30.5% 29.4% 
30.5% 29.2% 
30.5% 29.1% 
30.51 29.0% 
30.5% 29.0% 
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BOPS-I - Annexwe F - HFO Calorific value meclianisni 

Storage Tank # 6 has been dedicated for the supplier (PSO). 

o Oil is  transferred from this tank to the service storage tank # 3,4 & 5 for utilization in 
the units. 

o Before the transferring of fuel, sample is taken from Tank # 6 and tested in BQPS-1 
chemical laboratory. 

e At the end of the month, a weighted average of all samples results according to the 
pumping quantity will be taken and incorporated in monthly calculation of heat rate. 



Gel iera t io~l  Tariff Petition - Sectiorl F: Bin Qasim Power Station I 

BOPS-I - Annexwe G - 883lX brealcup 

BQPS-I Unit 1 O&M - Note 

Note: BQPS I remaining useful life as per license Is ending in October 2023, accordingly, expenses are shown for remalning period only 

Plant O&M Cast 

Overhead Cost 

Tota l  

Unit 2 

BQPS-I 0&M Unit 2 - Mote 

0.81 

0.81 

Plant O m 1  Cost 

Overhead Cost +%I-.S- 0.03 

Total  ' 1.04 ! 5.90 

6.48 1 7.28 

0.02 0.02 ---- 
6.50 1 7.31 -- 

Note: BQPS I remaining useful life as per license Is ending in October 2023, accordingly, expenses are shown for remaining period only 

Unit 5 

RQPS-I Unit 5 O&M bevelized per year 

I Plant O m 1  Cost 1 41.14 1 30.45 -. 71.59 

Overhead Cost - 0 . 9  0.29 4 
/ Tota l  1 41.14 1 30.74 / 71.88 1 

Unit 6 

BQPS-I Unit 6 0 & M  Levelized per year 

t O v e r h e a d C o s t F -  - i . 0.35 L-f-E+ 
Tota l  -- 91.31 318.20 I - 
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BOPS P 

BQPS-I Q8M Levelizedper year 

1 Total / 339.68 1 1,017-37 1,357.05 

Section F - 68 



%Electric Limited 
Generation PlantsTariff Petilion 
8QP5 I Plant 
Annexure I-insurance 

EPCcost 

Unit1 

Unit 2 

Unit 5 

USD mn 92.55 92.55 92.55 92.55 92.55 92.55 92.55 92.55 92.55 92.55 

USD mn 66.96 6636 66.96 66.96 66.96 66.96 66.96 66.96 66.96 66.96 
a 

USD mn 102.14 . 102.14 102.14 102.14 102.14 102.14 102.14 102.14 102.14 102.14 

Unit 6 USD mn 79.29 79.29 79.29 79.29 79.29 79.29 79.29 79.29 79.29 79.29 

Total USD mn 340.94 340.94 340.94 340.94 340.94 340.94 340.94 340.94 340.94 340.94 

1% of EPCcost 

Unit 1 

I Unit2 

Unit 5 

USD mn 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 

b = a x l %  
USD mn 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 o m  

USD mn 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 

Unit 6 USD mn 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 

Total USD mn 3.41 3.41 3.41 3.41 3.41 3.41 3.41 3.41 3.41 3.41 

Reference USD rate c PKR/ USD 206 206 206 206 206 206 206 206 206 206 

Total Days d Days 365 365 365 365 365 365 365 365 365 365 

Davrforwhlrh units nianned to beinoperation 

Unit 1 Days 92.00 

Unit 2 Days 92.00 
e 

Unit 5 Days 365.00 365.00 365.W 92.00 

Unit 6 Days 365.00 365.00 365.00 365.00 365.00 365.00 365.00 365.00 365.00 92.00 

1% of EPCcostwith respectto davr in o~eration 

Unit 1 USD mn 0.23 

Unit 2 USD mn 0.17 
f = b x e / d  

Unit 5 US0 mn 1.02 1.02 1.02 0.26 

Unit 6 USD mn 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.20 

Total f total USD mn 2.22 1.81 1.81 1.05 0.79 0.79 0.79 0.79 0.79 0.20 

Insurance cost bared on 1% of EPCcost 

Unit l PKR mn 48.06 

Unit 2 PKR mn 34.77 
g = f x c  

Unit5 PKR mn 210.42 210.42 210.42 53.04 

Unit 6 PKR mn 163.33 163.33 163.33 163.33 163.33 163.33 163.33 163.33 163.33 41.17 

Total g total PKR mn 456.57 373.75 373.75 216.36 163.33 163.33 163.33 163.33 163.33 41.17 

Units on Net Capacity- Annexure NII h GWh 3.728 2,590 2,590 1.611 1,281 1,281 1,281 1,281 1,281 

Insurance i=gta ta l /h  PKRIkWh 0.1414 0.1443 0.1443 0.l343 0.1275 0.1275 O.l.275 0.1275 0.1275 0.1275 

Reference premium =f total USD mn 2.216 1.814 1.814 1.050 0.793 0.793 0.793 0.793 0.793 0.200 



Co,t.rvlthomrurpl~~"twaII,II" 
0Ml.W PXRMn 37.231 3 7 3 ,  37.231 37231 37,231 37231 37.231 37,231 37.231 37.231 - 
6p l f l l r thn  PKRMn 
Wparl PKRMn 

PUl Mn 37231 37231 31,231 37,731 37231 31,731 37.231 37231 37231 37231 37,731 

&xamulldmpr.dnion 
OpcnlOB PmMn 27,493 W 3 M  3lp98 31141 33.115 33,859 3 4 F  35,461 36251 37.03 
Dc~r~LUonforthc~car PKRMn 2.4- 1.144 1.144 874 784 7e4 784 7e4 7e4 1% . . ~ ~ P r & t l o n - O l ~ ~ ~ l  PXRMn 
(loll", b PXRMn 27AW 29,954 31.098 l ~ a l  %US 33m 34.m 35,461 36251 37.015 37,731 

PKRMn ~.~ - 
*Pa PKRMn 
' f ~ r s f ~ r t o ~ d ~ ~ ~  PXRMn 

'=-II d PKAM" 

KIBOR k X ~ 1 6 %  15.16% 15.16% 15.16% 15.16% 1516% 15.16% l5.16% 1516% 15.16% 
IpnrdonXlsCR I X WX WX WX WX WX WX Urn UOY Urn W X  
C a t o l D l b f - h l b d w  n.k+l X -.SX l Z S X  27.66% %7.S% 17.66% 17.66% 17.66% 11.66% 17.66% 17.66% 

UQOR $4 LML 2 . W  72% 72% 229% 225% 72% 22% 225% 72% 
Hedgdpr X W7% 1537% 1537% l S 3 X  1537% l S 3 X  1537% W7% 1537% 1537% 
spread % 4% a,%% 1% 4- 4% 4% 4% 4Ym 4% dSOX 
Co%toll*bt-bmlgnbmlq q-n+o+p X l U 6 X  22.16% 22.16% Zd6% 2216% 22.16% Z16X Z I 6 %  l U 6 X  2216% 

UQOR X -LML -72% -72% -72% .72% -72% -72% .219Y -LML -22% 
Wedsln*lpnd $4 WX WX WX WX WX WX WX UOY WX WX 
HWlymrt  u-r+.*t x s37!4 1537% 1~37% 1537% 15.37% -7% -7% 15.37% -7% s37% 

u - f i h i l i m  PKRMn 
ah-frhrliq PKRMn 

ac.lxgx~ PXRMn 

ad-bforlhc PKRMn 
YNr 



K-Eledrlc Limited 
Generation PlankTarlff Petition 
BQPS I Plant 
Annexurc K (I) - Calculation of indexed ROE 

Average Exchange rater PKRl USD 104.82 104.81 110.01 06.17 158.38 160.21 178.03 206.M) 206.04 

RAB amount-Generation PKRmn 8,285 9,282 10,491 11.102 11,258 11,257 ll,?,oS 9,741 9,741 

Additbnr during the year PKRmn 997 1.210 611 156 (1) 49 (1,564) 

Yearwlse lndexation bared on exchange rater (A) 

Calculated with reference to exchange rate ofa relevantyearvs exchange rate of bare yearforexample 1631% in FY2019 calculated as PKR 158.38/USD divlded by PKR 136.17 IUSD 

Vearwiro break up of RAE 

Total RAE PKR mn 8,285 9,282 10,491 11,102 11,258 11,257 11205 9,741 9,741 

Welghtage ofRAB (8) 

Total PKR mn 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Yearwlre indexallon-ronrlderlnl RAB weinhtanel Ax81 

Total indexation % 0.0% 4.4% 27.6% 47.7% 49.59: 65.8% 106.6% 106.6% 

ROE-USD bared 

Indexation 

ROE-indexedatPW2061U5D 

Page 1 o f 1  



K-Electric Limited 
Generation Plants Tariff Petition 
BQPS I Plant 
Annexure l(l1) -Illustration for ROE Indexation 

Reference RoRB Cost of Equity component for FY 
2024 

PKR/ kwh a 0.2450 

l 7  & OD selling rate of USD as notified by National 
bank of Pakistan atJune 30,2023 

250 

PKR / USD b 
Reference exchange rate PKR / USD c 206.00 

Indexed RoRB Cost of Equity componentfor FY 
2024 

PKR/kWh d = a x b / c  0.2974 

Page 1 of 1 
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K-Electric Limited 
Generation Plants Tariff Petition 
BQPS I Plant 
Annexure M -Capacity Sample Calculation 

2:OO:OO AM l-Jul 177 177 2.46 0.44 
3:00:00 AM l-Jul 177 177 2.46 0.44 
4:OO:OO AM l-Jul 177 177 2.46 0.44 
5:00:00 AM l-Jul 177 0 2.46 0.00 
6:00:00 AM l-JuI 177 177 2.46 0.44 
7:OO:OO AM l-Jul 177 177 2.46 0.44 
8:OO:OO AM l-Jul 177 0 2.46 0.00 
9:OD:OO AM l-Jul 177 177 2.46 0.44 
1O:OO:OOAM l-JuI 177 97 2.46 0.24 
1l:OD:OOAM l-Jul 177 177 2.46 0.44 
12:00:00 PM l-Jul 177 177 2.46 0.44 
1:OO:OO PM l-Jul 177 177 2.46 0.44 
2:OO:OO PM l-Jul 177 97 2.46 0.24 
3:OO:OO PM l-Jul 177 177 2.46 0.44 
4:00:00 PM l-Jul 177 177 2.46 0.44 
5:00:00 PM l-Jul 177 177 2.46 0.44 
6:OO:OO PM l-Jul 177 177 2.46 0.44 
7:OO:OO PM l-Jul 177 177 2.46 0.44 
8:00:00 PM l-Jul 177 177 2.46 0.44 
9:00:00 PM l-Jul 177 177 2.46 0.44 
10:00:00 PM l-JuI 177 177 2.46 0.44 
11:OO:OO PM l-Jul 177 177 2.46 0.44 
12:OO:OO AM l-Jul 177 177 2.46 0.44 

Total 3739 2.46 9.18 

* as per license 



K.ULllrlcUmlt~d 
G~ncntlonPhUTorl l tPctit l~n 
89PS I Plant 
AnnuumNlIJ-Oub8e%dulcmdPbntfarto~ 

No. 92 - 92 
No. 92 - 92 
No. 366 365 365 92 - - 1,188 
No. 366 365 3 ~ 5  365 366 365 365 365 356 92 3380 

Hours in a year N r  8,724 V W  8,760 8,760 8,784 6,760 8,760 8,760 V 8 4  8,760 87.672 
u.1 NO. 2208 . - 2,208 
U.2 

c n a x b  
NO. 2.208 - - 2,208 

U.5 No. 8,784 8,760 8,760 2208 - - 28,512 
U-6 NO. 8,784 8,760 8,760 8,760 8,724 8,760 8,760 8,750 8,724 2.208 8 l P o  

U.6 MW 191.0 1910 19LO 191.0 191.0 191.0 191.0 191.0 19L0 19LO 191.0 
Pbnt MW 7433' 3793 3793 9793 191.0 191.0 191.0 191.0 191.0 191.0 3021 

- gzziz*~~ . .-., . 3: %-& 
U.1 NO. 3.0 - 3.0 
U-2 NO. 3.0 - 3.0 
U-5 NO. 37.0 37.0 37.0 3.0 - - 114.0 
v.6 No. 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.0 3.0 336.0 

; ~<Azzz~xyT ,  >% ., , , ; :.; 
U-1 No. l R 6  - 1a8 
U.2 , No. 10.8 - 10.8 
U.5 No. 17.8 17.8 17.8 l a 8  - 64.2 
U.6 Nr 17.8 17.8 17.8 17.8 17.8 17.8 17.8 17.8 17.8 l R 6  17LO 

U-1  No. 13.8 - U.8  
u.2 g.e+t No. U.8  - 13.8 
U.5 NO. 54.8 54.8 54.8 U.8  - - 176.2 
U-6 No. 548 548 54.8 54.8 548  54.8 54.8 54.8 54.8 U . 8  507.0 
Pbnt No. 1373 109.6 1W.6 68.6 54.8 54.8 54.8 54.8 54.8 13.8 7128 

Plmt Inw.avcngc 
8 l b  

15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 15.0% 

noun 274,995 282441 284318 - 
noun 234,269 241,70 249,181 256,627 264,073 265,350 - 
noun 184,566 192,012 199,478 206,314 214370 221,816 219,283 236,729 244,175 251,621 



Phnf 
m.w. 

avcnyck /b  % 
3.16% 5.52% - - 159% 

U.2 D l 0  14 - 
niB+k 14 

U-5 55 55 55 14 - 178 
U.6 Dan 1w 95 55 55 55 55 55 55 55 14 592 
Phnt DIP 182 1% 110 69 55 55 55 55 55 14 798 

. . . . . . 
Phnt ~YCRIC % 18.1% 205% 15.0% 15.0% 15.W 15.0% 150% 15.0% 15.0% 15.0% 16.6% 

Avallabllity % 
u-1 x 8 s . m  u.m01i 
u.2 la%.O % 8 5 . m  8 s . m  
U.5 % 85.027% 84.986% 84.986% 85.- 8 S . m  
U-6 % 72732% 74.027% 84.986% 84.986% 85.027% 84.986% 84.986% 84.986% 85.027% 8 5 . m  82485% 
Plant q-lW%-p % 81.9% 79.5% 85.W 85.0% 85.0% 85.W 85.0% 85.0% 85.0% 85.0% 83.41% 



K-Electric Limited 
Generation PlantsTariff Petition 
BQP5 I Plant 
Annexure N (ii) - Units on Net Capacity 

Hours 
Days 

a No. 24 24 24 24 24 24 24 24 24 24 2 4  
b No. 365 365 365 365 365 365 365 365 365 365 3,650 

.... . ,, ... ................, .".. .,,..... -" ..... . . .. .., ..... .. .. .. ,,,,,,,,,, ... ., ..... ". ... ,, .... - ..... ' -..- - .....-.., ",. ......,. I.. ,,,.,.......... . nm ...... - ,.-.. ...-..,-., .-...,.., "... .-,.-. ".,. 
i.:;;(l: :-... ...... ; ,.., , .... .... .. ......... ............,..... ,.; ... ... -... ... ...>.:., '..L' ............. , ..... .. . .... Days f o r w ~ i j  ~ri it ,wiI! ib$g~g$b~~t~l!,~~d ~f!if~:.::i>.~,,i,i:i:j~g~~I:if~~~~:::ii~~+ji~;;~&~i.;;~j~~~i:jij1i;:;::I/>i;;~I~ii:~~~:'.,~~;;;;~;I;~~!~,;~;:;~;;~~~~~;;~;~;~~j~.~~,::;~ii~:i.~;;~~~~~~i~~~~~~~~~~~~1~~;~~~~:~~~~ 

Unit 1 No. 92 92 
Unit 2 No. 92 92 

C 
Unit 5 No. 365 365 365 92 1,187 
Unit 6 NO. 365 365 365 365 365 365 365 365 365 92 3,377 

Unit 1 MW 168.3 16.8 
Unit 2 MW 171.6 d 

17.2 
Unit 5 MW 175.9 175.9 175.9 175.9 70.4 
Unit 6 MW 177.2 177.2.  177.2 177.2 177.2 177.2 177.2 177.2 177.2 177.2 177.2 
Total MW 693.1 353.1 353.1 353.1 177.2 177.2 177.2 177.2 177.2 177.2 281.6 

,~~;"t~g&~;~~~'";;";2,~~, ). ~ ~ : ~ : ? ~ ~ ~ ~ ~ , ~ ~ ~ : ~ : ~ ! . ~ ~ ~ ~ 7 ' ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ j ~ ~ ~ : ; ~ : ~ ~ ~ ~ ; ~ : ~ . ~ . ~ ~ 7 5 < ~ ; : ~ ~ ~ ~ ~ : ~ ~ ~ : ~ : ~ ~ ~ ~ ? : ~ T . ~ ~ : Z ? ~ ~ ~ ~ ~ ~ Z ~ : ~ T ~ : ~ ~ : , . 5 : ~ ; : ~ ~ ~ 5 ~ : : ~ ? ~ : ; ~ ~ v - ~ ' ~ ~ ~ : ~ S , 5 ? ~ , > " ~ ~ : W r ' +  TJ..::.:. . .... , ..... . .... .. .,................. ., ..st.;:. ,........., t.1..2: .... .. . .. ,. ...- ..... .....,.... .. ..... ,.:i:?.z::::z:::::. i,.:::: ...I.i:.-x::::.:::::::::~i:, ..'..'..r:.;::,:: ::~,.:1:::..rr.~:.::.1!::~i!!:!::::ii(f:::n::~~x:1::,:<..2::. 
C .... ...-....--.....-.- L .*- ,::,:.-----._. -r-..._---..-.._---̂_-..-- 2 --.-----A- 7 . 7 7 . .  . - . ~ . . . - . - d . _ . - _ -  ~ W - ~ ~ ~ - . _ . . . " _ ~ . _ l i - L r r _ ~ - - _ - :  

Unit 1 MW 85.00% 85.00% 85.00% 85.00% 85.00% 85.00% 85.00% 85.00% 85.00% 85.00% 85.00% 
Unit 2 
Unit 5 
Unit 6 

, Un,ts ,... :-,". o" ...- NetQ'lj8'~i~itjii:i.l:"r.'..8'.8'8'.8' ,,.:.. ?...*. - .......- ..*"." ..-....,,. ... r.ryr.-.. . ..".. ...-.... .................... '.,. ., ..... ...... .̂.......--.....l..,....,rr..-...".l .. ......................... ... " ...*... . . .->,,F!-.," . .I.,...y.. ....I..-........."CI.. 
:..,,, .. .... --. . . , , , , r ~ I j j ~ i ~ I :  ? : ; , : : . . . :  z:?: -...,,. , ,..... .........,,,,,,,.. ...,,,,..,r-.,., :;:::.:iiii:!:~I1:i;5i-:i::l;~ij~~i~~p~~pi:j~;~~iii:p~~~li~<~;;;~~ij;;;f I ,.,*.. r. ....... ...... .. ........ .... , ~..,,.....,.,. .. ,......., ....................... .;..- ,.,.. .., \... ;!'a:i.;-:if~~:~:i:?.'l::~:~~::~rn?p':~=i)i:.::=~!r.c.: ~.::.:j::ii--::::::~iij1:.~:s~::;i'9k'?'.?"e~, 1; , 
U-1 GWh 316 316 

f = a x c x d x e /  GWh 322 322 
1000 GWh 1,310 1,310 1,310 330 4,259 

U-6 GWh 1,281 1,281 1,281 1,281 1,281 1,281 1,281 1,281 1,281 323 11,849 
Total GWh 3,228 2,590 2,590 1,611 1,281 1,281 1,281 1,281 1,281 323 16,746 



no. 24 24 24 24 24 24 24 24 24 24 
b no. 365 365 365 365 365 365 365 365 365 365 

c n a x b  no. 8,760 8,760 8,760 8,760 8.7M 8.750 8.760 8,760 8,760 V M  

OaylLrwhlrhvniU wlll belnaponllon 
Unit 1 no. 92 - 

d 
no. a - 
no. 365 365 365 92 - 
OD. 365 365 365 365 365 365 365 365 365 92 

pIP)YL"l"l.dq 

Varlablc-local PKRmn 65 - 
k-ex]  

VaPablc-Foaign PWnmn 8 - 
Tom1 k l m l  PKRmn 73 - 

NelCaparlly 

Avallrblllwhdor 
1 5 b l l b  s p l r n l l  wlU1I\WdI 

Avallablccapacily 

OI$palth factor 
[ r s a b r r p l a d w t t h ~ m q  

Unlw rent out 

pcmvewtnnr in 

Valrblc-lmal PKRmn 59 - 
Vatlablo-FsaCn 

r - 9 x 1  
PKRmn 10 - 

Tout rtoml PKRmn 69 - 

w % 1 m  lanc 1 m  1 m  - 
Xxvxw GWh 1,310 1309.54 1,309.54 33023 - 

Variable-lmrl ~WLrnn 95 95 95 24 - ., * 
Variable-Foreign 

Y'XXI 
PWLmn I27 I26 126 32 - 

Tow1 y l m l  P P m n  1 2 1 2 Z l l Z l 5 6 -  



=a MW 177.2 177.2 177.2 177.2 177.2 177.1 177.2 177.2 177.2 177.2 

ob X n?% 0.7 0.8 0.8 0.9 0.8 0.8 0.8 0.9 0.9 

or=aaxabxax 
dllm GWh 1.129.3 1.149.4 1.319.5 1.319.5 1.320.2 1319.5 5319.<'-'1.,319.5 1,320.2 332.6 

ad X lmr 1 Imr Imr lmr Imu Imr 10% lmu lmr 

aCmaCXad m h  1.119 1.19.37 1319.52 ~ 2 9 . 6 2  1320.15 VW.R 1319.52 1319.62 1320,s 112.u 

Vadablc-Rmlgn 
a I ' I C X I  

PKRmn 229 233 2 0  268 268 268 268 268 258 67 

Total aftotal PKnmn 915 931 1,089 1,069 1,070 1,069 1.069 1,059 1,070 270 

- - .. - --- 
~ ~ f i v ~ ~ u n d ~ - ~ n ~ ~ o T ~ ~ . ~ ~ ~ -  my..? ~ : ; ~ ~ ~ ~ : ~ ~ . ~ ~ - ~ - ~ , ~ ~ ; ~ . ~ ~ , ~ : ~ ~ ~ - g  .- - --.- 

AddlUontoNllP a s p r i l n a n d a l n a t ~ m m ~  PXRmn 1,540 1,250 1.412 1.031 908 910 9 Y  918 926 234 

Tobl  ak PXRmn 3A51 3225 3,530 2,573 2270 2,274 2285 2,236 2314 5% 

AddlUon PXRmn 081 (80) (10s) 1117) ( U l )  (US) (146) (157) (175) (45) 
&tlng P m m n  (78) 1159) (2581 (3651 (5151 I6511 I733 I9551 (SU3) (l.1751 
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BOPS I - Annexme P 

Head of Terms 

POWER PURCHASE AGREEMENT 

TERM SHEET 

This Termsheet  datedxxx (the "Date of Signing") is a summaly  of theprincipal andindicative terms 
for inclusion i n  the  Power Purchase Agreenlent (the "PPA'V to  be entered into between XX 
Generatiag Station (Plant) which is part of ICE'S generation fleet, a n d  Transmission/Load Dispatch 
Center (LDC) of ICE (indiuidually a "Pariy" a n d  together the 'Far t ies3 in  relation to  the sale  a n d  
purchase of electrical enerpJ. The terms a n d  conditions contained i n  this non-binding termsheet  a r e  
indicatiue a n d  non-binding i n  nature.Any such obligation o r  agreement will be created only by the 
execution of a definitive power purchase agreement (the UPPA''? by Seller a n d  Buyer (as defined 
belozv, a n d  collectively the "Pariies'9, the provisions of ~ o h ~ c h ,  4s0 executed, loill supersede this 
TermSheet a n d  a l l  other agreements, if any, related to  this document a n d  the proposed transaction. 

- 
2) 

3) 

1 4) 

5) 

6) 

7) 

8) 

Seller 

Buyer 

Purpose of PPA 

Plant 

Product 

Contract Capacity 

Sale and Purchase of 
Energy and Capacity 

BQPS-1 

Load Dispatch Center (LDC) /Supply 

The Plant shall sell all electrical energy generated by it to the Buyer based on the 
dispatch instructions issued by Buyer and the fuel available wit11 Seller to 111eet 
such dispatch in line with the agreed availability plan between buyer and seller 

[.I Description ofplant to be added 

The"Product"to be deliveredandsold by Seller and receivedandpurct~ased by 
Buyerconsistsof: (a) alleuer~,orBu)~er'sapplicablepo12iou, expressed in ~ I W ~ I ,  
generated by the Plant and delivered to the delivery point/interconnection point 
("Delivered Energy") b) all other plant outpot including capacity and 
ancillary seivices c) Black start facility, if applicable 
Tl~ete~nioftl~ePPAshnUbeeffectiveontheEffectiveDate(tobedefined inthe 
PPA) nnd shall terminate =Contl.act Years or the expiry of the regulatorp license 
of the Plant, whichever is earlier, following the Effective Date ("Term"). 
"Contract Year" means each consecutive12-montl~periodduringtl~eTermthat 
colnmences onthefirst dayof Julyfollowing theEffectiveDate, andeve~y July 1 s t  

thereafter. ThefirstCo~~~actYearshal~alIbeapai~tialyear,co~nmencingon the 
Effective Date. 

The Contract Capacity shall be XX MW (net, at reference condition) 

Buyer shall have exclusive right of energy and capacity of the Plant. 

Subject to tams of PPA, The Seller shall: 

(i) Make available to the Buyer the Declared Available Capacity up to 
the Contract Capacity 

(ii) Deliver and sell to Buyer at the interconnection point, the 
dispatched net electrical output 

Subject to the terms of PPA, the Buyer shall, in accordance with NEPRA approved 
tariff: 

(i) Pay Declared Available Capacity (Take or Pay mechanism) 
(ii) Pay for the dispatched and delivered net electrical output 



Generation Tariff Petition - Section I?: Bin Qasim Power Station I 

2,2sis$jge .:. I.- .. .<...:. ..,. . , .. . 
>: ,+.. *,-, ,,..: 

g) 

12) 

13) 

> > ~ g ~ ~ : $ ~ ~ $ ~ ~ $ ; ; ~ < & ~ y , ~ A '  , ...,,: .% ..i.!"+i*I;,? .+&.c; 
>.<>,A,,,,. ?:::::>: .,x,c.. $ .,.><:: 

Metering 

Billing 

Net Heat Rate 

Ammal Operational 
Plan 

Plant Availability and 
Dispatch 

:~~,~~~~~$66~5~i3~~~~~~; ;32?<~,~; '~~.~> j~ , ,7 ;~ :~ ,<~~~~,  ; ~ < ~ ~ < ~ ~ f $ ~ ~ ~ f i ~ ~ ~ p . ' < < ~ ; ? - ? E < < ~ ~ ~ < ~ ! ~ . ? ? ~ . ' ,  ,><. .pPP'>;... ;.r.::.,. . ..,..& ;.,;;;~.?"~:~I.*>~bi~;p~-~<..~..~. >>.wv;;, ~~t>~:<:,*5.%;>~<;~.$$;i?~; 
F>,:>r~ .%+ , .?,. j,$.::;,::;2:;>*.: *,... > < .%:p:z!:, .,.*.. ~.<t;~3~2~:'+~;::$~!i;:!~:~;:i;,.!~::.j~7~:~.::*.~:::> ,s,...,,::.,, 

Buyer's share of the Delivered Energy shall be measured using electric metering 
devices. The Metering System shall be in place piior to the delivery of net 
electrical output to the interconnection point. Seller shall maintain and Buyer 
shall inspect such electric metering devices In accordance with the agreed terms 
and conditions between buyer and seller and approved by NEPRA. 

The PPA shall contain provisions pursuant to whic11 Seller shall send Buyer 
n~onthly invoices in form and method determined by the Parties, showing the 
amount due to the Seller for the relevant month, specifying MWs supplied, all 
billing parameters, rates and factors and all other data relevant to the calculation 
ofpayments. 

The Plant shaU perform at a Net Heat Rate (NHR) of X;YXX as witnessed and/or 
approved by NEPRA. Necessary Corrections shall be applicable on part load 
operations. 

At the beginning of each Year, the Plant shall submit to the Buyel; its Annual 
Operational Plan, which shall include but not be limited to the following: 

- Planned Outage Schedule 
- Maintenance Outage Schedule 
- Forced Outages Allowance 
- AnnualAvailability 
- Minimum Dispatch requirements as per technical limits - Fuel allocation as available from the Fuel Supplier 

Upon receipt of the Plants' Annual Operational Plan, the Buyer shall review and 
provide timely feedback on the operational plan based on the followii~g: 

- The Year's demand forecast 
- Economic Merit Order Projection (tentative) to be provided to the seller 
- Sj~sten~ constraints inclndingplanned outages in the network if any, to 

be provided to the Seller. 
- Annual Dispatch Plan (tentative) -to be provided to the Seller annually. 

Upon review of the Plant's Annual Operational Plan, both Parties shall mutually 
agreeto the final plan for the upcoming contract year 

Seller shall achieve avail?bility of no less than XX%, The Plant shall be 
responsible for the availablllty of the Complex for Dispatch by the Buyer. Upon 
receipt of a notice of Dispatch from the Buyer, the Seller shall generate and 
deliver the Net Electrical Output at the Interconnection Point in accordance with 
the technical limits as per grid code and all applicable standardslprudent 
practices. The Seller shall give prompt notice to the Buyer regarding any changes 
to availability of the Complex caused by events such as: 

(i) Force Majeure Event; 

(ii) Scheduled Outage; 

(iii) Forced Outage; 

(iv) Partial Forced Outage; and 

(v) Any other event which causes alteration in availability 

- 
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Section F-.83 

. .... -" *: 2. .,a;- ?, j;-$;;l::, .; x..- :: ...-, .....<;;. :: .:.s. >. 
i:>h&==ifi'tiG*':.;;:j.<>,.?;.$::; 1.:: ,$;:p,?;3,.+:!;;#y ;:::..c ,; ,:,, + ,,. ,, . , . : : .  . . .. . . . , . . . , , : :  d.,>>?$ 
,:. . , , . . I .,.&, , ;. .. ,.>:.:, ":'<-:";..<<3:-:' . ,,-.. .,.< .:.*.;.. ..,> ., ,;,, c.3 <..:; ..;...: +.,:!:!*?:E:.: . .. ~ 
Plant and any othercostsu~p to the delivery /interconnection point for the . 
perforlnanceofSeller's obligations under the PPA(collectively, the "Seller CosW'). 
Any ancillary sellices costs to be excluded fro111 the Seller Costs shall be discussed 
in the PPA. 

ThePPA~villalsoinclnde,ainongotherthings,thefollongc~venants, terms, 
and/or conditions: 

Seller will insure operate, maintain, manage, replace, repair, study, test, 
and othenvise use the Plant up to its battely limits in accordance with (i) 
Seller's obligationsinthePPA,and the OEM ManuaKs), (ii) Prudent 
electrical and utility practices,a~id(iii)allapplicablela~vs(including 
environmelltallax\,s), consents, and governmental approvals, including 
all applicable standards andguidelines adopted from timeto timeby 
govelnmental authorities 

SellerwiUscl~eduleand perform required maintenance according to the 
PPA 
S e U e r x n I l i n s u r e a g a i n s t a l l i n s u r a b l e r i s ~  not 
less thanfullreplacen~ent cost andontermsspecifiedinthePPA. 
-L 

fuel to the Gen Station to maintain guaranteed availability and to meet dispatch 
notifications. 

The Seller shall also make its best efforts to maintain the inventory of Back-up 
Fuel for xi days and ensure the readiness of Plant to operate on Back-up Fuel to 
maintain guaranteed availability and meet dispatch notifications. The Seller shall 
also be responsible to obtain consent from theBuyer, prior to operations based on 
Back-up Fuel. 

In no event the Seller shall be required to operate the Plant on HSD for a period 
exceeding .xi hours in any Year, provided that prior consent has been solicited 
from Buyer for any additional hours. 

The Seller shall make technical references available to the Buyer concerning the 
required times for Start-Ups and minimum comple~/machine loading 

Relevant Payment Terms for Energy shall be 30 days. The Buyer shall pay the 
Seller the Capacity Payments for the available capacity for each month (70% in 
advance and 3096 immediately after month end) and energy payments for 
dispatched and delivered net electrical output for the relevant month. 
To be discussed between the Parties 

Force Majeure Events and the obligations, duties, compensation, and recourse 
available to each Party during such events including but not limited to PPFME 
(Pakistan Political Events that occur inside or directly involve Pakistan) and 
C L m E  (any Change in Law to the extent of Force Majeure Event) shall be 
negotiated and finalized in the PPA. 

The PPA xviU also include a termination right for extended force majeure that 
impacts ParZy's abilityto perform under the contract. 

The PPAwiU include standard events of default, as appropriate. 

Tlie PPA xvill include standard teniis for Termination. However, Parties agree that 
there shall not be any Ter~iiination for Convenience in the PPA. 

::..+:e$*;: 
, ,  , 

14) 

16) 

7 

lg) 

22) 

.:T;~&.>.:::%L<;;*.>;:.~::.:.: 

. ...,. t P  .-. 

Operation and 
Mailltenance Costs 

Others 

Fuel supply 

Start-ups and 
Minimum Load 

Billing 

Liquidated Damages 

Force Majeure 

Events of Default 

Termination 



Generation Tariff Petition -Section F: Bin Qasini Power Station I 

Section F - 84 

FS,Si$ii:; ; '>.? < .  . ... 
<;;;:?..: *;,.< 

23) 

25) 

26) 

27) 

*T.&%3%*!i$$2?!t2i3& .''.'..-'. .,,?''" .. .'r-i:'..: *.", 
>.\?, .%;:.! ,..&g7 3zsc,;*>;, ;. 

Dispute 

- 

Indemnification 

Governing Law 
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In the event of any disputes between the Parties, the Parties shall seek to resolve 
the same in the following order: 

I. Through mutual discussion involving Steering Committee 

2. If tlle dispute in question is not resolved through mutual discussions, then 
senior managenlent of KE shall resoIve the disputes. 

Other terms 81 conditions for settlement of disputes shall be mutually agreed 
behveen the Parties 

Seller shall indelnnify Buyer against any damages (unless resulting from Buyer's 
gross negligence or willful misconduct). 

Buyer shall indemnify Seller against any damages (unless resulting from SeUer's 
gross negligence or willful misconduct). 

Laws of Paldstan 

EachP~.tyslidl be required to keep thetermsandpro\kions, ofthePPAand this 
Confidentiality Term Sheet, confidentidandprol~ibitedfromdisclosingsuchte~mstoan~thi~d 

party, subject to certain limited e~ceptions specified in thePPA. 
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Reliance Restricted 

Chief Financial Officer 
K-Electric Limited 
KE House, 39-B 
Sunset Boulevard, D.H.A. Phase 2 
Karachi, Pakistan 

Project Power- IC Report on O&M cost evaluation of BQPS I 30 November 2022 

Dear Sir 

In accordance with your initructions, we have performed the work set out in our Purchase order (No: 7500048189) dated 29 
March 2022 (the "Engagement Agreement") in connection with the evaluation of forecast of operations and maintenance cost 
of owned power generation plants prepared by K-Electric Limited ("KE or the "Client" or "you"), as part of seeking stand-alone 
tarifffor each power plant under IPP mode from National Electric Power Regulatory Authority ("NEPFW) ("the Project" or 
"Project Power" or the "Transaction"). 

Purpose of our report and restrictions on its use 

This engagement is of due diligence in nature and accordingly this due diligence report ("Report") on Bin Qasim Power Station 
- I ("BQPS I") has been prepared by consortium comprising OMS (Private) Limited ("OMS or "Technical cum lead consultant") 
and EY Ford Rhodes ("EY" or "Financial Consultant") (hereinafterjointly referred as "Independent Consultant" or "IC", "We" or 
"Our") based on their respective technical and commercial analysis performed in accordance with the scope agreed vide 
Engagement Agreement. The supplementary analysis performed by IC during the course of this engagement has been 
compiled and submitted to KE separately. 

This Report has been prepared on the specific instructions of KE, solely for the purpose of the Transaction and should not be 
used or relied upon for any other purpose. This Report (or any portion or summary of it) may not be quoted, referred to or 
shown to any other parties except as provided in the Engagement Agreement. 

We accept no responsibility or liability to any person other than to KE, or to such party to whom we have agreed in writing to. 
accept our responsibility in respect of this Report, and accordingly if such other persons choose to rely upon any of the 
contents of this Report they do so at their own risk. 

Nature and scope of the services and limitations 

The nature and scope of the services, including the basis and limitations, are detailed in the Engagement Agreement. 

Whilst each part of our Report addresses different aspects of our work, the entire Report together with Appendices should be 
read for a full understanding of our findings and advice. 

"Banner headlines" used in this Report are intended only to act as an introduction to the page concerned and should be read in 
conjunction with rest of the page. They are not intended to represent any recommendation, conclusion or finding. 

Our work was completed on 30 November 2022. Therefore, our Report does not take account of events or circumstances 
arising afterthat date and we have no responsibility to update the Report for such events or circumstances. 

This Report has been finalized based on the data, explanations and feedback provided by the Client during the course of 
engagement. 
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/ 
EY 
Bulldinq a better 
working world Nature and scope of the services and limitations (cont'd) 

IC highlights that our Report do not include any recommendation to you on your future course of action. Any decision to 
proceed with tariff petition may entail consideration of several factors, some of which IC may not be aware of. The evaluation of 
these factors or advising you on any business decision does not form part of scope of our work of this Report. You should 
therefore consider the appropriateness of the Report in light of your own objectives and financial situation. 

While EY has performed a review of the Opera'tions and Maintenance ("O&M) cost model, we have not assessed the contents 
of the model i.e. the financial statements or roll-fornard for their appropriateness for financial reporting (as per applicable 
framework) or taxation authorities. Further, as summarked in section 2 of the'Report, our review is based on the data and 
agreements I quotations of the respective power plants made available to IC during the course of the engagement. 
Reasonableness of O&M costs has been performed by OMS in detail based on substantial review of relevant supporting 
documents, wherever available. Additionally, we perform our work in the capacity of IC and have not assessed any agreements 
for their authenticity I legalityfrom a legal and tax perspective. 

IC has reported broadly on matters, which Consortium members have noted and which appear significantto us forthe purpose 
of technical and commercial due diligence. In addition, please note that: 

a) Our work in connection with this engagement is of a different nature to that of an audit or a review of information, as those 
terms are understood in applicable international auditing standards. Consequently, we give no assurance on such 
information. 

b) Our scope of work was limited to the review and analysis of information made available to EY by the management of KE, 
physical site visit and discussions with key management personnel of KE. 

c) We have relied on the information provided during the course of engagement and have assumed the genuineness of all the 
documents and the signatures thereon as if they were originals and also assumed that the scanned or soft copies conform 
to the original. 

d) Transactions, data and events which were not recorded and which were not disclosed to us may not have been identified 
during our due diligence. 

Detailed findings of technical due diligence performed by OMS have been placed in the appendices to this Report with 
summary findings and considerations highlighted in different sections of the Report. 

The contents of our Report have been reviewed by KE management, who have confirmed to us their factual accuracy. Further, 
feedback provided on the draft Report has been duly addressed, wherever deemed appropriate. 

We appreciate the co-operation extended by the KE team during the course of this engagement. Please do not hesitate to 
contact us if you have any questions about this engagement or if we may be of any further assistance. 

Yours faithfully 

For and on behalf of OMS (Private) Limited (Technical cum lead For and on behalf of EY Ford Rhodes (Financial 
consultant) consultant) 

Abu Adil (Senior General Manager) Rana Nadeem ldrees (Partner) 
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I Key considerations 

Key considerations 

Home  onsi side rations I 
2 Proiect backaround and sc ... - 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

Key consideration Commentary Findings I Recommendation Pg. no. 

Plant operating profile c Under an integrated M M  regime, KE had a consolidated O&M 

and availability I tariff component based on projected operating profile and load 
factor of its plants. 

utilization factor c Since, KE is planning to seek standalone O&M cost tariff for 
assumption each plant, including BQPS I, therefore, Managementhas 

as'sumed.projected plant availability1 utilization factor' of 
83.41% (i.e. the maximum achievable average availability1 
utilization factor during remaining plant life). 

c Aforementioned assumption of projected plant utilization to 
match projected plant availability has been kept aligned with 
other IPPs, for the sake of tariff petition. 

c BQPS I configuration includes 04 conventional Steam Turbines 
c Since NEPRA determined the performance of complex through 

3rd party test i.e., Gross Capacity: 743.9 MW (Unit I - 181.2 
MW, Unit 2 - 183.4 MW, Unit 5 - 188.3 MW and Unit 6 - 191.0 
MW), Net Output: 693.1 MW and auxiliary consumption of 50.8 
MW (Unit 1 - 7.1 I%, Unit 2 - 6.43%, Unit 5 - 6.58% and Unit 6 
- 7.22%), therefore, it is implied that the same shall stand 
acceoted as such. 

c Major cost events and the variable cost annual spend 
profile during the requested tariff control period has 
been assessed keeping in view forecast 
availability/utilization. 

c Since variable costs, including event based costs, are 
claimed based on actual utilization of the plant, risk of 
claiming any extra cost for lower actual utilization is 
negligible. 

c The availabilitylutilizationlloadfactorassumed by KE 
is reflective of the brownfield nature of the plant and 
expected maintenance requirements over its 
remaining useful life. 

audited numbers have been used. 
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Methodology applied c KE intends to submit its petition for each of its owned power c KE would need to assess its readiness to address any 
for preparing OgM tariff generation plant under IPP mode. additional information required during tariff 

c Previously, NEPRA has considered the Revex component of determination process. 
O&M cost for the immediately preceding year (reference year) t- The findings of this Report are also expected to 
and accordingly determined the O&M tariff component. In this provide comfort around O&M cost estimation of KE, 
particular case, KE is submitting its petition in advance for tariff during the tariff determination process. 
period commencing from FY24 in the current fiscal year. 
Therefore, for the purpose of O&M cost estimation, FY22 
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I Key considerations 

Key considerations 

Home ' u e y  considerations I 
2 Project background and sc ... 
3 Technical specific'ations of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

Key consideration Commentary Findings 1 Recommendation Pg. no. 
, . ....I ,. .... 

Reclassification of c The adjustments mainlv reflect the impact of: 

exDenses in foreian " 
and local components 

P uodate of exchanae rate assumotion bv KE from PKR 
186 to PKR 206 in case of foreign components of VOM 
and FOM costs (i.e. with a cumulative increase of PKR 
0.28b in VOM foreign and PKR 0.35b in FOM foreign). 

P reclassificationlrevisit of costs suggested by IC in local 
and foreign components of VOM and FOM. 

P These adjustments translated into a net cumulative reduction of 
PKR 1.39b in FOM and a net cumulative addition of PKR 1.03b 
in VOM over the reauested tariff control oeriod. Conseauentlv. . . 
average per kwh VOM cost increased by PKR 0.0618 And 
average per kwh  FOM cost decreased by PKR 0.0828. 

Basis used for P Basis of estimations can be summarized in three broad P 

estimating O&M costs categories: 
P Linked to latest available POslauotations: 

P KE has evaluated and concurred with the identified 
adjustments of IC and accordingly reflected those in its 
adjusted average tariff computation. 

P The adjusted average tariff has been included in the 
later sections of this Report. 

c Management estimate~~ast expkrience; and 
P Based on FY22 values and SAP history. 

P IC has substantiated the reasonableness of assumptions on 
sample basis (covering -91.0% of value) through checking of 
POs, quotations, SAP history, underlying agreements and I other 
relevant data I basis considered by the Management. 

, . .. 
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underlying agreements and I or historical basis. 
As highlighted above, some re-classification 
adjustments (between local 1 foreign and variable1 fixed 
components) and cost reductions were identified by IC. 
These have been agreed with KE and accordingly have 
been addressed in the adjusted average tariff 
computation of KE, shown in later sections of this 
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1 Key considerations 

Key considerations 

Home h e y  cpnsiderations I 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

Key consideration Commentay Findings 1 Recommendation Pg. no. 

Benchmarking of 0&M b From technical compatibility perspective, TPS - 
costs Jamshoro, TPS - Muzaffargarh and HUBCO were 

explored as potential benchmarksfor BQPS I average 
tariff. Considering recent tariff determinationsfor TPS - 

PKRIkWh Jamshoro I Muzaffargarh as per their historical utilization 
BQPS I (Unit 6): 1.0789 pattern (-26%) and on "take and pay" basis, they may 

TPS - Jamshoro: 3.2734 not be considered as most appropriate for benchmarking 
purposes. Accordingly, HUBCO being an IPP, is 

TPS - 2'5238 considered a close benchmark. 
HUBCO: 0.8560 c FOM cost componentin BQPS I is 75.1%, as compared 

to 63.4% for HUBCO. 
P Foreign cost component of BQPS I is 36.5% as 

compared to 59.7% for HUBCO. 
Enabling cost benchmarking: 

P Due to lack of publiclyavailabledata about benchmark 
projects, enabling costs were analyzed at FOM local 
level. 

P Overall O&M tariff of BQPS I is substantially lower than TPS - 
Jamshorol Muzaffargarh, however, it is higher than HUBCO 
mainly due to fixed O&M cost (-PKR 1.0b over the' assumed 
tariff control period) linked to one time activities at unit-6 such 
as water wall panels replacement, IP Turbine diaphragm 
replacement, GeneratorITurbine rotor inspection1 balancing 
and LV switchgear busbar replacement etc. which may not 
have been considered relevant by HUBCO. 

P Higher enabling costs of BQPS I may be attributable to 
different operating model I governance structure being 
followed at benchmark power plant. KE would need to firm up 
its enabling cost allocation basis to BQPS I to support its 
case. 

O&M cost indexations P BQPS I levelized tariff is expected to be indexed as P The requested indexations are aligned with benchmark 
follows: projects and recent determinations by NEPRA for other 

t- Local costs: Pak CPI Quarterly thermal power projects. 
b Foreign costs: US CPI and Exchange rate 

Quarterly variation 
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I Key considerations 

Key considerations 

Home h e y  considerations I 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

Key consideration Commentary Findings I Recommendation Pg. no. 

consideration 

. ~ . . .  .~ 

Other commercial 
considerations 

t Since KE is using an in-house model for O&M operations, t KE, in consultation with its legal team, should consider 
o~~ortuni tvof  embedding certain costs and risks (as part reiterating the legitimate cost recovery principal enshrined 
of third-paiy O&M contr~ctorscope) with within the prevalent tariff regulatory frameworkwhile finalizing 
guarantee mechanism and indirect reflection in fixed or and framing request for the O&M cost components of the 
variable O&M charge is not available to KE. Consequently, tariff. 
such costs and risks are being parked withlborne by KE 
instead of a third party and hence bear a cost recovery 
challenge. However, KE does not envisage any cost 
increase due to continuation of an in-house operating 
model. 
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2 Project background and scope of work 

KE has hired consortium of OMS and EY for the 

Home 1 Key considerations 
b project background' and sc ... I 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 

independent evaluation of projected OBM costs for BQPS I 5 Abbreviations 

P K-Electric Limited ("KE") is the only vertically integrated power utility of Pakistan. 

b KE carries out operations and maintenance of its power generation plants, including major overhauls, under service contracts with 
OEMs andlor in-house (with or without vendors support), as applicable. 

B KErs existing integrated-Multi Year Tariif ( "MW) period is due to expire on 30 June 2023. 

b As part of its preparatory work for next MYT petition, KE has internally decided to opt out of MYT for generation component of its 
business and is in the process of applying separate generation tariff for the following owned power generation plants, covering their 
remaining useful economic lives as tariff control period: 

b Bin Qasim Power Station - I ("BQPS I") 

P Bin Qasim Power Station - II ("BQPS 11") 

b Bin Qasim Power Station - Ill ("BQPS Ill") 

P s . ~ . ~ . ~  Gas Engine Power Station ("SGEPS") 

c Korangi Town Gas Engine Power Station ("KTGEPS") 

B Korangi Combined Cycle Power Plant ("KCCPP) 

b KE has prepared an O&M cost forecast for each of these power plants for the purpose of tariff petioning. For this purpose, O&M costs 
have been derived keeping in view historical and forecast revenue expenditure ("REVEX") and capital expenditure ("CAPEX") for each 
plant. 

P KE hired a consortium comprising OMS (Private) Limited ("Technical cum lead consultant") and EY ("Financial Consultant") (hereinafter 
together referred to as "Independent Consultant" or "IC") for assistance in the evaluation of the aforesaid projected O&M costs. 
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2 Project background and scope o f  work Home 1 Key considerations 
!2 Project background and sc ... 1 

O&M costs related to generation segment are reflected in 3 Technical specifications of ... 
4 Adjusted O&M cost and ... 

audited financial statements as expenses incurred in 5 Abbreviations 

generation and additions to CWlP - generation segment 

REVEX A 4,751 4,695 5,195 5,054 5,322 4,770 REVEX 1.710 2.059 1.890 1.947 1.817 1.709 
CAPEX 1,423 2,573 2,228 1,888 1,243 1,434 

I keconci l iat ion with audited financial statements I 
I I 
[~iG"&&,&$p~&j\ f,:' :.. .:; '';.>~,fl$& : k:yfgk,,;~;g%l:gA,i cEy20&r 
O&M expenditure 4,751 4,695 5,195 5,054 5,322 4,770 
Add: Depreciation & 
Amortization 7,648 9,061 9,878 11,729 11,436 11,657 --- 
r e  . 12,399 13;756 15,073 46,783 . 16,758, 16;42$ 
O&M expenditure support cost 1,089 920 1,138 986 1,223 1,273 . . 

Add: Depreciation & A- EE c 

Amortization support dept -ru .J.J 68 82 85 212 

(O&Mexpendit~rGiGl , , ., 1,132 974.56 1,206 -1,068 ' 1,808 1;4$ - 
incurred in 

eneration as per AFS 13,531 14,731 ""^'^ " 

Generation - Plant and 
machineryadditions 
Generation - Others 1,494 492 -428 287 597 343 
jSub-total 9,003 6,877 61,429 4,521 5,656 4,504 
Add: BQPS Ill Project Cost 0 30 14 16.625 45,372 21,819 
b ~ l ~ a d d i t i o n s  as per AFS '9,003 6,907 , 6,443 21,146 . 51.028 26,@ 

Source: Man 
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agement data 

OVOM Q FOM 

Variable O&M local 247 234 272 252 289 285 

Variable O&M foreign 482 1,298 1,460 500 474 165 

Fixed O&M local 1,418 1,638 1,418 1,567 1,575 1,906 

t- Per management, since existing MYT does not bifurcate O&M into variable and fixed 
costs and accordingly, therefore costs are being maintained in the form of REVEX and 
CAPEX only. According to the Management, for the purposes of comparison with the 
proposed O&M bifurcation into fixed and variable cost going forward, historical O&M 
costs have been bifurcated based on assurnotionssimilarto that of oroiected O&M . - 
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2 Project background and scope of work Home 1 Key considerations 
!2 Project background and sc ... I 

Composition and comparability limitations of existing MYT 3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

c KE's current Multi Year Tariff is an Integrated MYT which includes costs 
and returns for all three segments i.e. Generation (all plants), 
Transmission and Distribution based on Regulatory Asset Base (RAB). 

D While the underlying costs for three segments are defined in the current 
M M  determination, certain components such as base rate component e IIP1 

PI and working capital component are not bifurcated segmentwise. 

D Similarly, plant wise tariff bifurcation in case of generation segment is not 
available within the MYT. 

I D Current MYT includes below components: 

D Fuel cost based on allowed benchmarks (indexedvaluefor the 
month of June 2022 was PKR 21.72/kWh*); 

c RoRB and Depreciation components which coverfor Returns on 
Regulatory Asset base (indexed value for the month of June 
2022 was PKR 1 .I 3/kWh* for generation); and 

Operation and maintenance costs for generation, that are 
covered through: 

D O&M component allowed for Revex expenses (indexed 
value forthe month of June 2022 was PKR 
0.59/kWh*); and 

c Capital nature expenses allowed as investments and 
included in Regulatory Asset Base 

D As explained above, base rate and working capital components are given 
on Company level, which include coverage for Generation segment as 
well. 

c Accordingly, MYT in its current form is not comparable with the O&M cost 
tariff being requested under IPP mode. 

Source: Management data 'Tariff values based on total units sold basis 
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2 Project background and scope of work 

Scope of work of IC 

Home 1 Key considerations 
b Project background and sc ... I 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

Comment on the historical and projected operating profile of plant 

Review and evaluate grouping of O&M activities under fixed and variable 
components 

Review bifurcation of expenses in foreign and local components 

Review and evaluate completeness of 0&M costs 

Review and evaluate assumptions used for projecting O&M costs 

Evaluate enabling 1 associated cost loading over O&M cost component of isolated 
plant 

Identify gaps in costing and provide estimates to fill those gaps 

Benchmarking of O&M costs against those of comparable projects 

Consider inventory in hand and consider its periodic depletion till end of term 
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3 Technical specifications of the plant Home 1 Key considerations 
2 Project background and sc ... 

Key technical specification and plant configuration of h Technical specifications of ... ] 
4 Adjusted O&M cost and ... 

BQPS I 5 Abbreviations 

b BQPS I is situated at Port Qasim, Karachi. 

b The plant comprises of 4 units having following specifications: 

t Unit 1,2,5 & 6 containing steam turbine having Tandem Compound Double Flow 
manufactured by Hitachi having gross capacity of 210MW. 

b Unit 3&4 containing steam turbine having Tandem Compound Double Flow 
manufactured by Ansaldo having gross capacity of 210MW. (Decommissioned) 

t The project has commission on following dates: 

P Unit 1 (1983) having useful life of 32 years from COD 

b Unit 2 (1984) having useful life of 32 years from COD 

Unit 3 (1989) having useful life of 32 years from COD 

b Unit 4 (1 990) having useful life of 32 years from COD 

t Unit 5 (1991) having useful life of 32 years from COD 

c Unit 6 (1997) having useful life of 32 years from COD 

NEPRA issued Generation License # GU0412002 to K-Electric on November 18, 2002 and 
subsequent modifications time to time for distinctly placed six power generation stations. 
The latest GL modification approved on February 19,2021 i.e., NEPRAIRILAG-0518872-76 
to the Company in accordance with the prevailing regulatory regime & project useful life is 
determined as 32 years from commercial operation date (COD) 

P It has been in operation for the last 39 years, and operations of its unit # 3&4 have been 
discontinued while operations of Unit # 1&2 will discontinue in FY24, Unit-5 will discontinue 
in FY-27, whereas, plant will be decommissioned by FY-33. 

Technology 

Equipment 

Conventional thermal power generation plant 

Type of fuel 

Steam Turbines 

Natural Gas & HFO 

Units 4 x 210 MW Steam turbine 

I Make 

Steam Turbine - Hitachi 

Capacity 
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840 MW (Operational) of 1,260 MW 



3 Technical specifications of the plant 

Plant performance I Unit 5 

Home 1 Key considerations 
2 Project background and sc ... 
$ Technical specifications of ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

The performance test conducted to determine the capacity and heat rate of unit-5 of K-Electric's Bin Qasim power station-1 at maximum achievable load and 11OMW 
on HFO & NG. The objective of the performancetest was to verify the current gross & net capacity and gross & net heat rate of unit 5 of BQPS-1. 

The performance test parties were as follows: 

* K-Electric : Utility company licensed to generate, transmit and distribute electricity in the city of Karachi. 
NEPRA : Regulatory authority (attending and witness). - KEPCO KPS : 3rd party (independent engineer) from South Korea. 

The test was conducted in accordance with the test procedure approved by NEPRA and mutually agreed prior to the test by all parties. The heat rate test was required 
to be conducted as per international codes and standards. The test procedure was based on ASME PTC-46 and approved by NEPRA. Unit-5 was tested on HFO & 
NG on 13th I Isth November 2019. 
The results of the test were shared with NEPRA & subsequent capacities as included in Generation License are as follows: 

Gross Power Output 

Net Power Output 
- 
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Auxiliary Power Consumption 

MW 

MW 

188.28 

175.9 

MW 12.38 6.58% I 



3 Technical specifications of the plant 

Plant performance I Unit 5 

Home l ~ e ~  considerations 
2 Project background and sc ... 
$ Technical: specifications of. ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

1 

2 

3 

4 

5 

I 1 I Gross Heat Rate I kJlkWh I I 9624.63 I 10667.6 

Gross Heat Rate 

Gross Heat Rate 

Net Heat Rate 

6 

Net Heat Rate 

Gross Efficiency 

kJlkWh 

BtuIkWh 

kJlkWh 

Net Efficiency 

2 

3 

1 5 1 Gross Efficiency 1 % I 33.75 I 37.4 I 

BtulkWh 

% 

4 1 Net Heat Rate 

10016.93 

9494.22 

10722.4 

% 

Gross Heat Rate 

Net Heat Rate 
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9413.32 

8922. I 1 

10076.28 

101 62.88 

35.94 

BtulkWh 

6 

9550.47 

38.24 

33.57 

BtulkWh 

kJlkWh 

35.73 

10798.4 

Net Efficiency 

10110.93 

11 392.91 

9742.64 

9122.39 

10279.03 

- 

% 
p~ 

31.6 35.02 



3 Technical specifications of the plant 

Plant performance I Unit 6 

Home 1 Kev considerations 
2 Project background and sc ... 
5,~echnical specifications of ... ] 
4 Adjusted O&M cost and ... 
5 Abbreviations 

The Performance test conducted to determine the capacity and heat rate of Unit-6 of K-Electric's Bin Qasim Power Station-I at maximum achievable load and 11OMW 
on HFO & NG. The objective of the performance test is to verify the current gross & net capacity and gross & net heat rate of Unit 6 of BQPS-1. 

The Performance Test Parties were as follows : 

* K-Electric : Utility company licensed to generate, transmit and distribute Electricity in the city of Karachi. 
* NEPW : Regulatory Authority (Attending and Witness). 

KEPCO KPS : 3rd Party (Independent Engineer) from South KOREA. 

The test was conducted in accordance with the test procedure approved by NEPW and mutually agreed prior to the test by all parties. The heat rate test was required 
to be conducted as per international codes and standards. The test procedure is based on ASME PTC-46 and approved by NEPW. Unit-6 was tested on HFO & NG 
on 14th115th November 2019. 

The results of the test were shared with NEPRA & subsequent capacities as included in Generation License are as follows: 

I Auxiliary Power Consumption I MW I 13.79 I 7.22% I 
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191.03 

177.24 

Gross Power Output 

Net Power Output 

MW 

MW 



3 Technical specifications of the plant 

Plant performance I Unit 6 

Home 1 Key considerations 
2 Project background and sc ... 
b,~echnical. specifications of ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

1 

2 

3 

4 

5 

Gross Heat Rate 

Gross Heat Rate 

Net Heat Rate 

Net Heat Rate 

6 
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Gross Efficiency 

1 

2 

3 

4 

5 

6 

kJ1kWh 

BtulkWh 

kJlkWh 

BtulkWh 

Net Efficiency 

% 

Gross Heat Rate 

Gross Heat Rate 

Net Heat Rate 

Net Heat Rate 

Gross Efficiency 

Net Efficiency 

101 17.83 

9589.85 

10922.17 

10352.22 

- - 

% 

9517.92 

9021.25 

10274.57 

9738.41 

35.58 

kJ1kW h 

BtulkWh 

kJ1kWh 

BtulkWh 

% 

% 

37.82 

32.96 35.04 

10963.37 

10391.27 

11816.38 

11 199.77 

32.84 

30.46 

9892.15 

9375.95 

10661.82 

101 05.45 

36.39 

33.76 



3 Technical specifications of the plant 

BQ-1 Unit wise accumulated operating hours and 

Home 1 Key considerations 
2 Project background and sc ... 
$ Technical specifications of ... I 
4 Adjusted O&M cost and ... 

maintenance strategy 5 Abbreviations 

Fired hours 
Below table reflects unit wise accumulatedfired hours till 30 June 2022 

Maintenance strategy 
As per the table given below, Maintenance Strategy of Major equipment is reflected as per OEM recommendations and site conditions 
Steam Turbine is scheduled for minor outage on annual basis & for major outage on 5 yearly basis, however, major activities to be carried out on Unit-5&6 for 
remaining useful life are reflected below 

Condenser Full length Sleeving, DCS upgradation I replacement, Excitation System swap 1 replacement, Upgrade 
of burner flame scanners, Fire detection system replacement, RAH elements replacement, Economizer check 

Unit-6 Major Outage valve replacement, LV switch gear bus bar replacement, LP rotor replacement, Waterwalls replacement. 

Unit-6 Minor Outage 

Unit-516 Minor Outage HFO Storage Tank Rehab., DEG control and protection system replacement and overhaul. 
DEG overhaul, RO membranes replacement. 

Unit 6 

184566 

Unit 1 

276041 
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Unit 2 

274995 

Unit 5 

234269 



3 Technical specifications o f  the plant 

Plant operational history 

Unit wise availability and reliability figures are reflected 
below 

Home 1 Key considerations 
2 Project background end sc ... 
$Technical specifications.of ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

I Year I Unit 1 I Unit  2 I Unit  5 I Unit 6 I 

1. Availability= Available Capacity I Gross Dependable Capacity 

2. Reliability = (Period Hours - Forced Outage Hours) 1 Period Hours 
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3 Technical specifications of the plant 

Scheduled outage history 

Home 1 Kev considerations 

5 Abbreviations 

Note: 

Routine Annual Maintenance of each unit was carried out every year 

Unit-5 

Unit-6 
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Major Boiler Maintenance 

Generator Overhaul 

Turbine Major Overhaul + DCS Installation 

Turbine Major Overhaul + Generator Overhaul 

FY -2018 

FY - 2020 

FY - 2022 

FY -2019 



Home 1 Kev considerations 3 Technical specifications of the plant 

Plant projected outage plan 
2 Project background and sc ... 
b Technical specifications of ... 1 
4 Adjusted O&M cost and ... 
5 Abbreviations 
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3 Technical specifications of the plant 

Strategic spares and inventory available in the warehouse 

Home 1 Key considerations 
2 Project background and sc ... 
b;i;echnicall specifications of ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

c Total inventory given in the inventory list is carried at PKR 2,370,534,332 which requires regular 
replenishment for smooth O&M of plant during its remaining useful life. 

Overall spares availabilityand inventory management was . . - . . -. . . . -. . . - . .. . . - . - . .. - - - - . ._ . ___. -. . ._ _. . 
found reasonable'to ensure the-plant ava~lability 1 mainteilance 

Amount Worth (PMR) 

394,720,529 

124,431,340 

76,953,899 

160,324,708 

1,614,103,856 

2,370,534,332 

S. No. 

1 

2 

3 

4 

5 
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Department 

Mechanical 

Electrical 

Instrument and maintenance 

Contractual spares 

Revexl Other consumables 

No. of Items 

263 

72 

55 

14,294 

8,253 

Total 22,937 



cost and eve1 ized 



4 Adjusted O&M cost and levelized tariff 

Key assumptions 

Home 1 Key considerations 
... 2 Project background and sc 
... 3 Technical specifications of 

... kdjusted O&M cost and I 
5 Abbreviations 

D O&M costs have been projected for period FY24 - FY33 ("BQPS I PP).This is unit wise broken down as follows: 

P Unit 1 - For FY24 only; 

D Unit 2 -For FY24 only; 

D Unit 5 - From FY24 - FY27; 

D Unit 6 - From FY24 - FY33. 

D Projected (FY24 - FY33) availability1 utilization factor and availability during FYI7 - FY22 and assumed during BQPS I PP (keeping in view the anticipated 
maintenance requirements) is as follows: 

D The average utilizationlload factor is reflective of the brownfield nature of the plant and expected maintenance requirements over its remaining useful life. I 
D Foreign currencies other than USD are first converted to equivalent USD based on their respective exchange rate parity with USD (assumed 1.05,1.21,0.15 and 1.0 for 

EUR, GBP, CNY and USD respectively). Subsequently, USD based values are converted to equivalent PKR using assumed PKR to USD conversion rate of 206.0. I 
D The projected O&M costs originally estimated by the management of KE was based on PKR to USD exchange rate of 185. Towards the finalization of IC work, this 

assumption has been updated to PKR 206 for each USD. Accordingly, the adjusted reference tariff is also reflective of exchange rate assumption update. 

D VOM tariff has been computedfor stand alone units (i.e. Unit 1,2,5 and 6). 

b FOM tariff has been computed at plant level (i.e. consolidated for respective units assumed to be in operation respectively for each financial year). 
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4 Adjusted O&M cost and levelized tariff Home 1 Key considerations 
... 2 Project background and sc 
... Adjusted reference cumulative 0&M cost (un-indexed) for 3 Technical specifications of 

k d j u s t e d  O&M cost and ... I 
all units combined is PMR 15.7b (excluding enabling) 5 Abbreviations 

Source: Management data 

Legend: Cost reduction 0 Cost increase 6. A: Estimated cumulativeadjustments identified by IC B: Estimated exchange rate update impact 
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4 Adjusted O&M cost and levelized tariff 

Adjusted reference cumulative 0&M cost (un-indexed) - 
Unit wise breakdown (excluding enabling cost) 

Home 1 Key considerations 
... 2 Proiect background and sc - 

3 Technical specifications of ... 
kdjusted O&M cost and ... I 
5 Abbreviations 

. . . .  ~. 

: - . N ~ N  aj T&o=m &- amm 
.......... . . . .  Vari8ble:l PKR d3:lm ,(4$.6%) . , 

Fixed I ~ ~ R 7 7 . h  (51.3%) 

. . 

(UGiIm~umm~~mm 
... ....................................... . .. -- ... - -  .- . . . . . . . . . .  . . -  : - =  4 - < =  ? -.-. < 

~ a r i b l e  I PKR 0.7b (29.4%) . . . . .  

. . 

Fixed I PKR i.9b .(70.6%") , , , 1 

. . ~- . . .- ~ .~ - 

CmI z) cjjp&J m&-& 0 m: qJmm 0 
'-. , ,, 0 .  00 

. . 

. ~. 
.;vaPiab,ii! ,pKR.69 ,3m ((sB7. 30,).'i.: ; . . . . . . . . .  

. . 

0 

I Fixed PMR 77.21p.p (52.7%) 

~ ~ m @ ) u ~ O ~ ~ j  m03m. 
' L - ~ a -  . . .  +-=+ -.3C'"--+::>:.-*:';? -++ .+--- =.---. .=- -?---E-~Lz-.GT- -zz ; -. . - . .  . . .-. -~ . .--- .. 

, . Variable 1% PKR 3.2.b (24.6%) 

Fixed PMR 8.8b (75.4%) . . 

... 

Source: Management data 
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4 Adjusted O&M cost and levelized tariff 

Adjusted total O&M costs mix and trend (Unit 1 and 2) 
(excluding enabling cost) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
hdjusted O&M cost and ... 
5 Abbreviations 

Total adjusted reference O&M cost (un-indexed) Unit 1 
Average availability1 utilization: 85.0% 

VOM Local VOM Foreign FOM Local FOM Foreign Total O&M 

Total adjusted reference O&M cost (un-indexed) Unit 2 
Average availability1 utilization : 85.0% 

erage utilization (%) 

erage utilization (%) 

VOM Local VOM Foreign FOM Local FOM Foreign Total O&M 
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4 Adjusted O&M cost and levelized tariff 

Adjusted total O&M costs mix and trend (Unit 5) 
(excluding enabling cost) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
b u s t e d  O&M cost and ... 1 
5 Abbreviations 

Total adjusted reference O&M cost (un-indexed) 
Average availability1 utilization : 85.0% 

1,200 I 
A 

1,007 

I I V O M  Local m V O M  Foreign o FOM Local II FOM Foreign -Total O&M 

Total adjusted reference VOM cost (un-indexed) Total adjusted reference FOM cost (un-indexed) 

FY24 FY25 FY26 FY27 

sa VOM Local n V O M  Foreign *Total VOM 

FY24 FY25 FY26 FY27 

c=7 FOM Local - FOM Foreign +Total FOM 
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4 Adjusted O&M cost and levelized tariff 

Adjusted total O&M costs mix and trend (Unit 6) 
(excluding enabling cost) 

Home 1 Key considerations 
2 Proiect backaround and sc ... - 
3 Technical specifications of ... 
b u s t e d  6&M cost and ... . ] 
5 Abbreviations 

Total adjusted reference OLM cost (un-indexed) 
Average availability1 ytilization: 82.49% 

FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 

m V O M  Local U V O M  Foreign 0 FOM Local FOM Foreign -Total O&M 

Total adjusted reference VOM cost (un-indexed) 

1,600 1,410 

FY24 FY25 FY26 FY27 FY28 FY29 FY30 FY31 FY32 FY33 

6 V O M  Local O V O M  Foreign -Total VOM 

Average utilization (%) 

Total adjusted reference FOM cost (un-indexed) 

3'000 2.508 

o FOM Local FOM Foreign -Total FOM 
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4 Adjusted O&M cost and levelized tariff 

Computation of tariff based on projected plant availability 
for both FOM and VOM components 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
b d j u ~ t e d  6&M cost. and ... I 
5 Abbreviations 

Plant availability1 Load factor used for both variable and fixed components: '-m':--':"':" $ 
.. - ................................................. . . .  , . . .  ; , ; . . . . . . . . . . . . . . .  I .,:.::., >- .. ;.; ;i --.w;- . : " . ,. : .., '@ :' --.: .; ". .:" . .' 

?...%.. ... 2.;. .... ;* ............................ <;::2;.>,:;,".,.v.> .... hs.. \A. ............ 7..;....... ......... !,;,.,,;.%;.,; ....* ;::;.: ............ , ...... :.; ...... <:,,.;:.,' 

Plant availability1 utilization factor used for both variable and fixed components: !l--" - 
mn 

. . 

- 1  ...:. : 1 . . .  . , . .(%2&@,. . : : 
Add: Enabling charge (for details, please see pages that follow) 0.1 144 ~.. mm . ..I... . .:- . 1. ' m- 
. . . . . - . . . . . . . . . . . . . . . .  . . I  .... : : .. ............... 

. 1 ........ ....... &K.u ..; ...... ,,,. .... , ,,,,,,..,,,,, ~-.;.,U.UUU.U UUUUU.UUU ..JJJJJJJJJ ..JJ.j..j. .-. ;ii.ii...iii~. .>.-... ", ,-.-.." .....-.. 4 
i Factor .:. 85.0% .: ................................................................................................................ .............................................................. 

-.?7-,-- T-w---.-.-~--~..--,.I.---.-T-.----..-I~-, --; ,--C?-.p---i- .+ , .*. -7 . , -, , , . . . . . . . .  ,. .; ' . , . -.---.-.---7 ~. . . 
-,----i-----------K-.--l--.--;--77.-t- ---- . . ,  , .. 

$in<& $E ~&la.~e$icall~'i~tk~r?ted~po~~r."tjiit~,'~~b a ~ ~ ~ q i l e ~ p ~ s i t i o ~ ~ d u ~ o $ f o w n  ji$ld:hatlire'6fits . . . . .  ~~wec~pla~~s~~ith~~ptity~level.~o~~h~'ption;~itinte~~s,t~ fOl l6~,a jj 
p i ~ ~ i . n ~ ~ r ~ ~ i , m ~ ~ , f ~ ~ , ~ ~ ~ ~ ~ ~ i ~ ~ i ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ / i ~ ~ i ' . ~ ~ , ~ ~ ~ ~ ~ ~ , ~ ~ . ( r ; ' , i t ~ ~ f , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ )  b;~~iS~~~c&6rdir;glY;;in, order re.~~~e~~toj~~~ed~fixed~costs;. Managemei.lthas:dompgted, 
~ a p ~ ~ , ~ ' i ~ ~ ~ ~ ~ ~ k p , e ~ t i ~ ~ ~ \ i d i ~ ~ ~ i l i t y ~ ~ t i l i . ~ a t ~ o n : f ~ ~ t i ~ . & c ' r b ~ ~ : i ~ ~ 1 $ o ~ 6  t. !:,.,.. ........ plant& o f ~ ~ ~ n ~ ~ t ~ ~ , ~ ~ t ~ a l t i x ~ , d ~ ~ ~ ~ t ; ~ r e c o v e ~ : ~ n  1 .. \ . <  aR.a@nual,~basi~ ~ ~ ~ ~ r ~ p o ~ e d ~ ~ i x e ~ ~ $ ~ ~ ~  ;:,:j 
~~,mijo@ent:i$.$~p'e6i6grt~ c - ---- ..... -.i--.:r ~ ~ ~ ~ ~ ~ i f f ~ ~ ~ ~ ~ f ~ ~ ~ ~ ~ ~ ~ f i ~ , ~ ~ ~ p ~ t a ~ ~ n : ~ & i ~ g ~ i , ~ ~ ~ t i ~ & d ~ i ~ d ~ ~ ~ a k e ~ 6 ; r ~ ~ a Y ~ Y r , ~ ~ i n i b ~ f ~ ~ t h i s . ~ ~ ~ ~ ~ . l '  .... . . ;'. .. . . . , , .. >..: . ..-...;... . . . ! 

-2 ..-;-.: 2&..-_1.L.; ,-.- .&& .i.-_YL L L A - L  ~C-L- .--A ~2.-- L ~.-.--I-LL-L......... 2.-- -- - 
30 November 2022 K-Electric Limited: IC Report on O&M cost evaluation - Bin Qasirn Power Station - I ('BQPS I") Plant Page 33 of 40 

. . . . 

. .  : ........... 
... 

. . . . . . .  @L%ri@ . . . . .  
..--~A~ ...... 

- ,  . . 
. .  . . .  .. ! 

0.1144 
. , 

@@@ :~. .. -- . 

. 
. . .  

. .'!.9222. ..: i 
0.1144 

.i.:0416 



4 Adjusted O&M cost and levelired tariff Home 1 Key considerations 
... 2 Proiect background and sc 

Computation of tariff based on projected plant availability 
for both FOM and VOM components 

... 3 Technical specifications of 
... b d j u ~ t e d  O&M cost and I 

5 Abbreviations 

Plant availability1 utilization factor used for both variable and fixed components: ............... !w :., ;. ..;.;.....z.i.;.;.?;.&..*. o. ; ,:,;;:.,.. ;<, .:: . . . < . .  ,.,.; 4:,.:,,;.,,," ? ? ? ,  ... @::.:f:;;ii:T7;T;7:T:;y;;; ...wyz;.7..: . . . . . . . . .  ...................................... .* .......:. , ........................................................................ . :,.. b'...<.. . - ., ,. , *  ,. 3 , ,,: !, ,, _.:. .:i;:. .':: : ".". , ~'fg 2 >:. , ,>: .,-,;-2: 
1.. .................... ,.i ..................... :; ............-....*................... 2:;.:::.7 . .............*........................................... %. ................................................. *" .......... ::.,;,..:!..;..~.: .,v, ;,..: ..................... ......>.............. ..................... : .............. $ ........................ > v... ................., 

85.0% 85.0% i Factor 85.0% ............................................................................................................. : .......................... E:~.% .......................... i ................................................................ i ................................................................ i i ................................................................ 

Plant availability1 utilization factor used for both variable and fixed components. ............... ................. -.: ........ -.. .......... " : ....-.....,.... - .......................................................................................................... 
: '! ......... . . . . . .  i , : 3 '  i . . . @ ' : i  a , ! ,  a,-,; $! .mh.-mnm& ... :..-*"..;........ . .rr.nr*,..*rr .*.n... ....*.- *rir-~:.-r--rir ,.r.rrrr-<m-,-.- ..rr...xrrrrrrrm. xn-!....nrrr. n h-\dr*:mllnry,.. n---.(...,rrm *-*",a.~*-~~~-, . 

i Factor 1 72.7% i 74.0% f 85.0% i 85.0% 1 8507' .... ................. ! 850% ............ : ................ 8507' ................ i 8507' ..... ....................................................... i 85.0% 1 85.0% .................................................................................................................................................... .? : : ?. : ? : 
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'since KE is a vertically integrated 
power utilityand.ca'rry a unique 
position due to brown.field nature of 
its power plarit~ydithentit~ level 
consumption, it intends to follow a 
billing'regime.for capacity payment 
based on available (net of outage 
allg.wances) basis. Accordingly, in 
order to recover projected fixed 
costs, Management has:computed 
capacity part at,respective 
availability1 utilizatioli factor across 
all p w e r  plants of 'KE. In terms of 
.total fixed cost.recovery on an 
annual basis, KE's proposed Fixed 
cost component is expected to be 
indifferent from tariff computation 
being:practiced under Take or Pay 
regime for other IPPs . 
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4 Adjusted O&M cost and levelired tariff Home 1 Key considerations 
2 Project background and sc ... 

Since KE operates as VIU company, it has a central 3 Technical specifications of ... 
b u s t e d  O&M cost and ... I 

enablinglsupport function serving all three business segments of 5 Abbreviations 

the business. Central costs are allocated to each business 
segment (generation, transmission and distribution) 

Average Enabling cost Weighted average tariff 
(per annum) component (per kwh) 

D Per Management, enabling costs represent costs apportioned to BQPS I by 
departments, such as Human Resource Management, Information 
Technology, Marcom, Business Development (including IPP department), 
Security, Corporate Affairs, CFO Office and CEO Office etc., for provision of 
shared services to BQPS I. 

D The aforementioned costs are directly incurred by the respective departments 
and subsequently are re-allocated to the generation, transmission and 
distribution segments, using re-allocation basis provided by the respective 
departments (generally based on their own assessment of time spent or 
relevance of cost between generation, transmission and distribution 
segments). 

D Ultimately, projected cost assigned to generation segment is spread between 
six plants based on the numbers of unit sent out. 

D Such costs are generally covered as part of the administrative costs claim in 
the fixed O&M local component of the tariff allowed to IPPs. 

Source: Management data 

.. ... . . .  . -. . - .. . . .. . . Key-findings - - - ~  .'. . .  . 
. .- . .~ . , ... . 

. . . . . . 
. TPS - Jamshoro, iPS -.Khuzaffargaih in8 MVBCO W6!&-e!Tpldied for b6iichmarking.of ' * 

enabling costs pertaining to,BQPS I.Due to data,limitatiin, 14is not in a position to' 
benchmarkoverall enabling cost allocation to BQPS'I. Accordingly, these have been 
analyzed at FOM local level. 
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4 Adjusted O&M cost  and levelired tariff Home 1 Key considerations 
2 Project background and sc ... 

Overall O&M tariff of BQPS I is substantially lower than 3 Technical specifications of ... 
b u s t e d  Q&M cost and ... I 

TPS - Jamshoro / Muzaffargarh, however, it is higher than 5 Abbreviations 
- - 

HUBCO power plant 

Variable O&M - 0.0771 
Local 7.1% 0.1098 3.4% 0.1625 6.4% 0.1527 17.8% 0.1417 7.9% 

Variable O&M - 0.1915 
17.8% Foreign 0.1604 18.7% 0.1604 2.5% 

k ~ - ; a i . ~ ~ ~ ~ ] ~ . r : ; , , : s i 4 v 0 ; - ; 7 ; ; ,  - jl.I_:0:3131;.mj-/={ 
Fixed O&M - 

0.6075 56.3% 0.0000 2.3613 93.6% 0.1922 22.5% I .2767 57.6% Local 
Fixed O&M - 

0.2028 18.8% 0.0000 0.3507 41 .O% Foreian 

Key technical 
specifications BQPS l 

Net capacity (MW) 693 

Fuel NGlRLNG & 
HFO 
Steam 

Technology Turbine 
4 X 210 MW 

4 steam Plant configuration turbines 

Generation license 32 Years 
period 

Average availability1 
utilization factor for 83.41%2 
tariff benchmarking 

TPS - 
Jamshoro 

649 
Natural Gas'& 

FIFO. 
Steam Turbine 

3 X200 MW 
1 X250 MW 

4 steam turbines 

30 years 

TPS - 
Muzaffargarh 

1,085 
Natural Gas & 

HFO 
Steam Turbine 
5 X200 MW 
1 X320 MW 

6 steam 
turbines 

30 years 

HUBCO 

1,200 

HFO 

Steam Turbine 
4X 324 MW 

4 steam 
turbines 

30 years 

83.41 %' 

Source: Management data and NEPRA website 
' Revised Indexed tariff for April to June 2022 quarter adjusted for PKR to US0 exchange rato of 206 and latest available 
CPI of June 2020 (1.e. 269.27 as per NEPRA determinations), adjusted for CPI of 8.9% (FY21) and 9.0% (FY22) 
respectively. Further. fixed 08M componenls have been grossed up at83.41% (representing average projected 
availability of BOPS I). 
'Average availability lakes into consideralion the annual availability of 90% (covering annual scheduled outage 8 forced 
Outage allowance) along wilh the impact of periodic malor I minor overhauls of GTsI STs in line wilh outages allowance 
given to lPPs under a~~ l icab le  Power Policies 

30 November 2022 K-Electric Limited: IC Report on O&M cost evaluation - Bin Qasim Power Station - I ("BQPS I") Plant Page 36 of40 



4 Adiusted OLM cost and levelized tariff Home 1 Key considerations 

lndexations being requested by BQPS I are aligned with 
recent determinations of NEPW for thermal power plants. 

2 Project background and sc ... 
3 Technical specifications of ... 
k~djusted. O&M cost and ... 1 
5 Abbreviations 
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Variable O&M - Local 

dexed with US CPI and USD 
Variable O&M - Foreign PKR exchange rate 

Fixed O&M - Local 

Fixed O&M - Foreign 

lndexed with Pak CPI 
(Quarterly) 

lndexed with US CPI and USD 
to PKR exchange rate 
(Quarterly) 

lndexed with NCPl (Biannually) 

Not applicable 

lndexed with NCPl (Biannually) 

Not applicable 

Not available 

Not available 





5 Abbreviations 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
$ ~bbreviations 

Periods BQPS I PP FY24 - FY33 

Historical period FYI7 and FY22 GT Gas Turbine 

Budgeted period FY23 GE General Electric 

Forecast period FY24 - FY33 HSE Health, Safety and Environment 

Abbreviations 

AGP 

b 

BQPS l 

BQPS I1 

BQPS Ill 

BTU 

CY 

CAPEX 

CI 

CEO 

CFO 

COD 

Advanced Gas Path 

Billion 

Bin Qasim Power Station - I 
Bin Qasim Power Station - II 
Bin Qasim Power Station - 111 

British Thermal Unit 

Calendar Year 

Capital Expenditure 

Carbon Intensity 

Chief Executive Officer 

Chief Financial Officer 

Commercial Operations Date 

CSA Comprehensive Services Agreement 
Financial 
Consultant 

EY Ford Rhodes 

FFH Factored Fired Hours 

FY Financial Year 

FOM Fixed Operations & Maintenance 

HRSG 

HVAC 

HSD 

HSDO 

HV 

HGPl 

IC 

IE 

IPP 

I&C 

JV 

KE 

KV 

kWH 

Heat Recovery Steam Generator 

Heating, Ventilating and Air-Conditioning 

High Speed Diesel 

High Speed Diesel Oil 

High voltage 

Hot Gas Path Inspection 

lndependent Consultant 

lndependent Engineer 

lndependent Power Producer 

Instrumentation and controls) 

Joint Venture 

K-Electric Limited 

Kilovolt 

kilowatt Hour 

KCCPP Korangi Combined Cycle Power Plant 

KTGEPS Korangi Town Gas Engine Power Station 
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5 Abbreviations 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
$ Abbreviations 

v- m-.-- . . . , . , . . . ,  . ' . - >  - , . 

LV Low voltage k Thousand 

LHV Lower Heating Value US CPI United States Consumer Price Index 

MI Major Inspection USD United States Dollar 

MW Megawatt VOM Variable Operation & Maintenance 

m Million WTP Water Treatment Plant 

MYT Multi-year Tariff WPI Word Price Index 

NEPRA National Electric Power Regulatory Authority 

NESPAK National Engineering Services Pakistan 

NGC Natural Gas Compressors 
Technical cum lead 
consultant Operation and Maintenance Solutions (Private) Limited 

O&M Operations and Maintenance 

Pak CPI Pakistan Consumer Price Index 

PKR Pakistani Rupee 

PKRm PKR Millions 

POs Purchase Orders 

RLNG Regassified Liquefied Natural Gas 

RABIWDV Regulatory Asset Baselwritten Down Value 

REVEX Revenue Expenditure 

RSC Rotor Side Converter 

SGEPS S.1.T.E Gas Engine Power Station 

ST Steam Turbine 
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n. Bin Qasim P~wer Station - PI QBQPS 11) 
This section covers details of BQPS LI Plant (referred as "BQPS 11") and tariff being requested. 

1.1. Introduction to the Plant - BQPS I1 

BPQS I1 is one of the lcey plants in ICE'S Generation fleet having installed capacity of 572.67 
MW (Gross). Situated at Port Qasim, this plant serves as a base load plant. 

BQPS-LI having IS0 capacity of 572.67 MW was set-up at Bin Qasim between 2009 to 2012, 
at the time when the Company was going through difficult times and was in desperate need of 
addition of new efficient generation capacity along with other improvements. As a result, 
Company made a loan arrangement with renowned financial institutions such as Asian 
Development Bank and expedited and completed the project within a period of 36 months. 
This project had a significant impact on the overall fleet efficiency and proved to be amilestone 
in the history of KE as it was in FY 2012 that KE turned profitable for the first time after 17 
years. 

Principal Features 

I. The Power Plant is situated at Port Qasim Karachi South at coordinates 24'46'48.660" 
N67°21'39.103"E 

2. The plant comprises of 3GTs of 127.8 MW each, 01 ST of 189.27 MW and 3 HRGS (Gross 
IS0 Installed Capacity) malcing a total installed capacity of 572.67 M W  

3. The project started its commercial operations on Feb 15,2012 initially with 3 GTs (Unit 1- 
3) and subsequently, steam turbine (Unit 4) was added that commenced operations on 
May 7,2012 

4. In August 2013, NEPRA issued Modification IV to the Generation License no. 
GL/o4/2002 to the Company in accordance with the prevailing regulatory regime, adding 
BQPS 11 in the fleet. 

Technical Capabilitv 

The installed generation capacity of BQPS I1 is 572.67 MW (Gross ISO) with Gross capacity of 
~ 2 5 . 5 8 ~  iVW (Corrected at RSC) dedicated power into the I<-Electric system. The project 
construction was started in 2009 and was completed at a fast traclc in just 36 months, starting 
its commercial operations on Feb 15,2012. 

The project was initially conceived and brought to fruition by coordinated efforts of I(E, GE, 
HE1 (Harbin Electric Int. Group - EPC Contractor) 

The Gas turbine and steam turbine for the power plant were manufactured at the General 
Electric (GE) and HTC Harbin Turbine Co. China's production facilities, which is laown for 
manufacturing of Combined cycle power plant. The GE gE kame machines installed at the 
power plant are well designed, reliable, and economical in operation. 

0 3 Gas turbines (GE Frame gE) PGgi71E 

0 3 HRSG (No. 703 Research Institute of CSIC make (China) 

0 1 Steam turbine LNlgo-8.396/0.75/536/273 

The EPC contractor was Harbin Electric Int. and Owner engineer was O M  solutions. 

Operation and maintenance of the plant is carried by technical team of the Company for the 
last 10 years along with CSA agreements with GE for providing parts and repairing services 

'As per Generation license 
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for the maintenance of certain power plant equipment and planned / unplanned maintenance 
to ensure availability and continued operations of the plant. 

The plant has completed 10 years of continuous operations, successfully supplying power 
according to the load requirements of the consumers. 

Sumnarv of Plant Performance Since Inception 

The Kev Factors 

The lrey factors of the plant performance for the last 10 years are summarized as follows: 

For Major Overhaul details, please refer table given in BQPS-I1 - Annexure A (i) 

Modifications & Improvenlents 

The upkeep of the plant ?nd equipment has always been the priority; therefore, the Company 
haskvested heavily in replacing, modifying, and improving the plant equipment which has 
made it possible to operate reliably and will help to continue smoothly for the remaining useful 
life of plant. 

For details of Major activities performed on plant, please refer BQPS 11 - Annexure A (i) 

The plant has a lcey role in supply of power to the city of Karachi. It is for this reason it has 
always been the aim of the Company to keep the plant in best shape in order to offer the 
maximunl availability all year round. The year wise load pattern of dispatch (as shown above) 
from the Company better explains its contribution during the year and the plant's role as part 
of the total generation projects of I=. 

BQPS I1 is one of the most efficient plants of KE and generally ranks higher in EMO. 

Health & Safetv 

The facility has been operational for last lo+ years without any major incident on account of 
Quality, Health, Process'Safety and Environment. It is achieved from observing good OmI 
practices and having skilled plant operations team since its inception. The plant premises have 
a well-equipped first aid facility backed by a 2417 ambulance. 

Average Plant Availability = Available Capacity / (Gross Dependable Capacity) 

: ? 
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The Company has well established Process Safety Procedures covering: 

i. Chemical Handling 

ii. COa Flooding System Operations 

iii. Contractor Safety Management 

Safetv Procedures 

The health and safety measures adopted by the Company are also commended by the 
independent consultant IMS (IMS: ISO-gool:aolg, ISO-I~OOI:~OI~, ISO-450012018, Green 
Office, ISO-~OOOI:~OI~). 

Please refer BQPS I1 2 Annexure A (ii) for Safety procedures. 

Project Details 

For project details incl'uding site details, plant reference conditions &plant machineiy details, 
pleaserefer BQPS I1 - Annexme A (iii) 

Fuel Source 

Currently, ICE is getting the Gas from SSGC at pressure of 6-7 bar, which is then compressed 
as per the requirement of the gas turbine. BQPS-I1 GTs required gas pressure is 28 bar for 
which compressors are used which is a significant contributor to the auxilia~y consumption of 
the plant i.e. around 31.05 MW. 

Further, KE is also considering alternate RLNG supplier so that the requirement of gas 
pressure is fulfilled considering SSGC is not able to provide gas pressure up to tile mark. High 
pressure RLNGusage will result in saving of auxiliary consumption of 16.6 MW if two Natural 
Gas Compressors are shut down and saving of 8.3 MW if one Natural Gas compressor is 
shutdown (based on Independent Engineer's heat rate test report conducted in 2018). Impact 
of the same on Net efficiency has been discussed in below under Plant Capacity and Heat 
rate. 

Mosover, agreement with RI,NG/ Gas supplier may involve Take or pay'arrangements, for 
which ICE will be requireat0 ensure regular payments for Fuel Charges as per the Gas Supply 
Agreements regardless of plant operations. Accordingly, ICE requests the Authority to allow 
these costs as pass through in the proposed tariff. Aternatively, the Authority may allow Kl3 
to consider the plant as a must run under the Economic Merit Order (EMO) to the extent of 
Talce or Pay Gas arrangements. 

KE as part of Authority's direction had commissioned HSD at KCCP and is also planning to 
commission BQPS I1 plant on HSD fuel as abaclcup to ensure continued operation of the plant 
in the event of shortage of gas supply. Currently, ICE has Fuel Supply Agreement with PSO for 
supply of HSD at another plant (KCCP). Once HSD is commissioned at BQPS 11, KE will also 
cover the requirements of BQPS 11 HSD through current / new FSA. 

Cooling- Svstem 

The cooling water system is an open circulation-based system therefore, the estimated 
consumption of cooling water is about approx. 50,000 mg/h during the normal operations of 
the power plant. 

The cooling water system is designed for Gas turbine and steam turbine cooling system and 
cycle is divided into open and closed cycle. 
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Minimum Loading 

Minimum loading of each GT is go MW (Gross) based on GE's recommendations (on 
Combined Cycle Operations). Please refer BQPS 11 - Annexure A (iv) for reference 
document. 

Fire Protection Svstem 

The plant has a state-of-the-art Fire Protection System detail of which are given in refer BQPS 
I1 - Annexure A (v) 

Spares Pr Inventories 

In order to ensure reliable operations of the power plant, inventory of worth PKR 1,865 
million as at June 2022 is maintained by the Company. 

Plant Layout 

For plant layout, please refer BQPS I1 - Annexure A (vi). 

Details of Maior E q i ~ r n e n t  

For details of Major Equipment, please refer BQPS I1 - Annexwe A (vii) 

Remaining. Useful Life 

The plant has been in operation for the last 10 years (FY12 - FY-22). 

Factored Fired Hours operated for each gas turbine is given in the table below: 

With necessary investments and histoiy of safe operations during last 10 years, based on 
internal assessment, the plant can safely operate for remaining licensed useful life ending by 
October 2042. 

Plant Caoacitv and Heat Rate 

Heat rate and capacity test was conducted for the plan by Independent Engineer in 2018, 
based on which Heat rate was determined for the Current MYT 2017 - 2023 and plant capacity 
was updated in the Generation License. 

Test results on Gas fuel for plant at base load were as follows: 
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/ Gross Capacity - &IW (RSC) i 525.584 
I 

I i Ausiliary - MW 1 31.052 
&.---- I 
I Net CavaciN - M W  CRSC) ! 494.532 I 

i 
j Net Heat Rate LHV Basis - btu / 1cWb 7449.314 

Gross Heat rate LIW Basis - btu / kwh 7,008.94 1 
-4 / Gross  Efficiency LHV  asi is 48.683% 

I . ... .......................................... 
N e t  Heat Ra te  HHV Basis - btu / 1Wh I 8,255.255 I 
Net Efficiency HHV Basis 

1 
41.333% 

/ Gross Heat rate HHV Basis - btu /kwh ! 7,767.237 ! 

I I Gross Efficiency HHV Basis 43.930% i 

Accordingly, Net capacity &Heat rate (Combined cycle - Gas) for the purpose of Tariffpetition 
has been taken from Generation license which is based on tests conducted in 2018 as per IE's 
heat rate test reports. 

Further, capacity & Heat rate at Open cycle on Gas has been calculated from the srd party 
combined cycle test result, whereas capacity h Heat rate on HSD (combined cycle and open 
cycle) have been estimated. Further, Heat rate and capacity on HSD shall be adjusted based 
on test at the time of HSD.commissioning. Accordingly, relevant reference tariff components 
shall be adjusted. 

] Gross De rated capacity - &rC\' i 525.58 345.76 
480.00 

i- - ~ ~ ~ ~ c ~ & ~ a Z E  31.05 16.55 

Net Capacity - &IW 49463 325.88 - 463.46 

Auxiliar). consumption % 5.91% -1 5.75% 3.45% i 1.87% 8 I 
........... ............. .- .- 

Net HHT711eat sate - bbtu / kWh 8,255.26 12,311.06 
i , 11,738.19 1 

In case if RLNG is arranged from any dedicated line / alternate supplier, and compressors are 
not required, auxiliary consumption and heat rate will accordingly be adjusted based on 
impacts provided in IE's report as summarized below, please refer BQPS I1 - Annexure B 
for detailed e.uh.act from IE's report. 

I I 
--- 1 Gross De sated capacity- &IW I 525.584 525.584 525.584 1 

/ Auxiliary consumption - IMW I 31.052 1 22.509 1 13.967 1 
) Net Capacity-*IW 1 494.532 1 503.075 i 511.617 1 
I Auxiliary consumption X ! 5.91% 4.28% 2.66% 
7- 

I C-- - . -- - - . - -. -. I 
Heat rate btu / kwh 8255.26 8115.07 I 7979.57 I 
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In addition to above, in case if there is any opportunity to improve the plant capacity, efficiency 
and peirformance through incurrence of capital expenditure and/or increase in O&M, the same 
shall be separately submitted to the Authority along with detailed feasibility for approval. 
Upon approval of the Authority the impact of same shall be incorporated in the tariff. 

1.2. Tariff Mechanism 

This section explains in detail the tariff mechanism of all BQPS I1 to ensure cost reflective 
tariffs including component wise indexation so that all prudent costs of the plant are 
adequately recovered. 

IU3 is requesting for a two-part tariff, in line with IPPs i.e. Energy payments and Capacity 
payments on a Take-or-pay mechanism where Capacity payment shall be paid for the Available 
Capacity and Energy payments for the Net Electrical Output. 

Available capacity has been calculated considering annual availability of go% and additional 
outage allowance in the year in which Overhaul is occurring. Accordingly, based on expected 
incurrence of Overhauls, levelized availability of 88.41% has been calculated and has been 
used as Plant factor for Variable 08rM and Capacity components, so that Capacity components 
cover the impact of outages. Details of Outages and billing mechanism have been further 
discussed in detail in Section 1.3. 

For indexation purposes, following Indexation factors are proposed to be used sources of 
which given in the table below: 

. .. .. . 
< .  . . ,  

Pakistan Bureau of Statistics (PBS) 

/ Foreign Inflation (US CPI / US Bureau of Labor Statistics, I 

1.2.1. Fuel Cost 

Exchange rates (USD, Enro, JPY) 

KIBOR 

LIBonLsoFR - .  

This component represents the cost of fuel for the Net Electrical Output produced by the plant 
at the allowed efficiency levels and shall be indexed for any fuel price variations. 

National Bank of Pakistan 

State Bank of Pakistan 
Intercontinental gxshange /Fedele_al Reserve Bank of Ne~vYosk -. 

Net Electrical Output: The net electrical energy expressed in 1cWh that is generated by the 
Complex (or any Unit) and delivered to the Interconnection Point as measured by the Metering 
system. 

Fuel mice  

BQPS I1 is currently using Gas fuel including Indigenous Natural Gas and RLNG as the 
primay fuel. Further, KE also plans to commission the plant on HSD as a backup fuel, for 
which capital investment has been separately requested from NEPRA. 

NEO is currently recorded through meters at 220 I N  bus bar and is bifurcated between 
Indigenous Natural Gas / RLNG as per mechanism explained below. Further, once HSD will 
be commissioned, units on HSD will be recorded through the same meters at bus bar. 
However, for mix operations on Gas & HSD, Separate readings will be taken for GTs fired on 
respective fuels, whereas ST generation on HSD & Gas will be bifurcated considering the 
proportion of Gas Turbine generation on HSD & Gas to the Total Gas Turbine Generation. 
This will be further clarified at the time of commissioning & Testing of plant on HSD fuel. 
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Indigenous Natural Gas / RLNG -Mechanism of bill in^, pricing, and bifurcation 

Prices for Natural Gas and RLNG shall be calculated based on OGRKs notification. Prices of 
Natural Gas are notified in PKR / mmbtu, whereas Prices of RLNG are notified by OGRA in 
USD / mmbtu wlrich are then translated into PICR / mmbtu by SSGC using the daily average 
exchange rates issued by National bank for the month. Accordingly, SSGC mentions the rate 
in PKR / mmbtu on the bills. 

Considering prices of Natural Gas and RLNG are notified in per mmbtu, calorific value is not 
.required for price conversion, unlike Furnace oil and HSD which are notified in PI(R / mton 
and liters respectively. 

At present, SSGC supplies gas to I(E through single pipeline based on available gas quantity 
and billing is done based on Indigenous Natural Gas and RLNG (Distribution tariff) based on 
proportion of Indigenous Natural Gas & RLNG supplied to KE (determined by SSGC based on 
RLNG imports). 

(Sample trills for the month of April 2020 are enclosed as BQPS 11 -Annexwe C (i)). 

Units Generated by the plant are recorded through Energy Meters at the plant and then are 
bifurcated in Indigenous Natural Gas and RLNG based on proportion of Indigenous Natural 
Gas and RING in MMBTUs. MMBTUs for Indigenous Natural Gas and RLNG are calculated 
using consumption appearing in SCF on bills and actual calorific value (btu / scf) appearing 
on the bills (Sample calculation enclosed as BQPS I1 - Annexure C (ii)) 

Gas 1nfi.asi~uctui.e De~elo~ment Cess (GIDC) 

Currently the matter of GIDC is sub-judice and no amount is passed onto the consumers. 
Subsequently, if any GIDC is paid (pertaining to prior periods) based on court verdict, the 
same will be included in fuel price PI(R / mmbtu. 

RLNG from arv  Dedicated Line / Alteriiate Sul~vlier 

In future, if RLNG is procured from any dedicated line / alternate supplier, the same will be 
measured through separate meters and energywill be bifurcated in supply from any dedicated 
line / alternate supplier based on actual MMBTUs, accordingly, to apply separate prices as per 
respective pricing mechanism. 

HSD price is quoted in PKR / liter on price as per mutual agreement based on Fuel Supply 
Agreement. Accordingly, Gross Calorific value and conversion factors are required to convert 
the price in PICR / mmbtu. Sample calculation is provided in the table below: 

;$~~f.;y&X&":; : ,.. ... . . ., ., :, ~;,.> -< :.:;> ., -. ., .. 

I HSD price 

Gross Calorificvalue 

1 Density kg / liter 1 e 1 ;o.;;~ 1 ActudDemiwfOrthe 1 
month as per test reports 

Gross Calorificvalue btu / liter f = d x e  Calculated 

HSD price PKR / mmbtu g = (a 1 fJ x loAd 6 066.91 Calculated 
t - L - 2- .. . . . ~ 

Conversion factor 

/ Gross Calorificvalue 
I 
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.~;:+;zyif:g~(~ .:.,;.: -,....,. . ,...* ... .,,: 
PKR/ liter 

btu / lb 

lb / kg 

btu / kg 

<!2L/g=aiti;A;rd ,;: <. %.., <. . , . 7J!: , ; *;:i,$ .-<. *,ou?~;?~. ,..2;; 
?+ ....., ;;* ; .!,.:*?$,., ,- .,. , ,~ ,:;:..' 

i 
a 219.94 

b 1 19.731 1 

.2:?;:::.?!sou.r5e;~;:~?:<$j 

.:v3.>,...:3 &:<>,,:,Gy+~::....~#.-;a*-.~ 

Weighted average price of 
fuel consumed for the 
month 

I 
! 

Actual GCVfor the month 
as uer test reuorts 

Standard conversion factor 

Calculated 

I 
c 2.2046 

d = b x c  1 43,499 
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Mechanism of Part load adjustment factor 

For BQPS 11, Net HHV Heat rate of 8,225.26 btu / kWl1'on Gas fuel - combined cycle, was 
established based on IE's test. Considering separate tariff requests for each plant, central 
economic dispatch plan going forward as explained in section 5 and the part load adjustment 
mechanism followed for IPPs, ICE is proposing monthly part load adjustment based on actual 
operations for a month and part load adjustment factor given in the table as per the pait load 
curve. Part load table is enclosed as BQPS I1 - Annexure D (i) to D (ii) for Gas whereas 
Part load table for HSD open cycle and combined cycle will be submitted post commission of 
HSD fuel. This mechanism of adjustment based on actual part load factor will also be 
consistent with other IPPs. 

Part load adjustment will be based on hourly data for energy generated on plant and available 
capacity on Gas and HSD fuel separately, based on which pait loading % for each hour will be 
determined for Gas and HSD fuels. Part load factor for each hour will be calculated based on 
part load % and part load factors given in Pai-t load table for Gas and HSD fuels (given in 
BQPS 11 - Annexure D(i) to D(ii) for gas and same for HSD %dl be submitted post 
commissioning). Accordingly, a weighted average part load factor for the month will be 
calculated for Gas and HSD which shall be denominated as PLG, and PLH~D (Sample 
calculation for a day enclosed as BQPS I1 - Annexure E for Gas. Calculation for HSD will be 
submitted post commissioning.). 

Dewadation factor 

Reference values of heat rate and capacity (Gas -combined cycle) are based on test conducted 
in 2018 for Gas and KE would request NEPRA to adjust the heat rate and output for each year 
based on degradation table as provided in BQPS I1 - Annexure F(i) and F(ii) which is 
based on degradation curve given in IE's repoit. 

Further, for the puipose HSD, ICE will submit the degradation table at the time of 
commissioning, based on degradation curve for heat rate and output post commissioning of 
the plant on HSD and would request NEPRA to adjust the heat rate and output for each year 
based+on degradation table. 

Moreover, I(E requests that degradation be allowed as per degradation curve consistent with 
the practice followed for other IPPs. 

Simple cvcle o~erations 

Although BQPS I1 is generally run on combined cycle operations, however, in case if Steam 
Turbine is on outage and the outage is within the allowed outage allowance, as detailed in 
section Outage Allowance and the plant is required to operate to fulfill demand based on 
Economic Merit Order on pricing of simple cycle operations, KE should be allowed the fuel 
cost at simple cycle operations. 

Further, plant must be operated on simple cycle during startups when GT is synchronized, and 
ST is under start up. Accordingly, ICE requests that fuel cost on units produced during that 
period shall also be allowed on simple cycle whereas Staitup costs should be reduced by fuel 
cost claimed on units produced during start up as these will be claimed under Fuel cost. 

Cost of simple cycle operations is requested to be allowed on both Gas and HSD fuels based 
on operations if plant is operated due to dispatch based on EM0 Ranlung dn pricing of simple 
cycle operations. However, for allowing cost of simple cycle operations during startups, EM0 
ranking of combined cycle shall be relevant considering the intended use. 

Heat rates for different conditions are given under Plant capacity and heat rate above. KE 
requests that part load and degradation adjustment factor shall be applied in same manner as 
for combined cycle, based on Part load and degradation cuive on simple cycle for Gas and 
HSD. 
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Energy generated on simple cycle mode will be  separately recorded through logs for 
application of simple cycle heat rate. 

Summaw of assum~tions used for reference tariff 

Indexation forniula 

The fuel cost component of tariff shall b e  adjusted on account of fuel price variation as per the  
following mechanism: 

Indigenous Natural Gas 

RLNG 

;*E6iG24.: ?,,. {.;: ,xx;; ,.::& &6i7@(;;...G;$x:&(;:;;.,-jjeIg;2 .;A'i; <? >::,j :; ,... ;::$:>,p%:::. :.:,.:<'.:,: i .<.;; : .- ... .; ,:.,: .:...-. 5.. : ;.; .: 

I Where: I 
I 

:.; -.  :, ..,,, gv) >: :-.i 

I FCCRLNG(R,.) 1 = 1 The revised fuel cost component on RLNG in PKR / kwh 1 

e,,)-i n . , ,., ."'-:..y7.a.? 
.. -,. . .-..:;. 3 .  .:.3,. ; .? ,,...-. . .. . .. - :..:B'r.:> >.. -.,, .. ,,,; -,:,.,,: ;\, ,* LIA.,. \,,. .,;:$;::$.:?t.<.;;:;?<f.,:;G.<::;::%;:j5;;;;;:j:; .,,.,. .: ..... i.; .'.... . '.. 1. 

The reference fuel cost component of PKR 27.25 / kwh on RING for 1 
coinbiied cycle and PKR 40.64 / kWh on Simple cycle 
The revised net HHV RLNG price notified by the OGRA in USD / MMBTU 
multiplied by exchange rate appearing on SSGC bills 
The reference net HHVXNG price of PKR 3,300.82 / MMBtu 
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Where: 

The revised fuel cost component on Indigenous natural gas in P I a  / kWh 

The reference fuel cost colnponent of PI= 7.07 / lcWh on Indigenous 
Natural Gas for Combined cycle and PKR 10.55 / kWh on Simple cycle 
The revised net HHV Indigenous natural gas price notified by the OGRAin 
PKR / MMBTU 
The reference net HHV Indigenous natural gas price of PKR 857 / MMBtu 

d 

FCCIG(R%.) 1 = 

FCCIGme" = 

PIG(RN 
- 
PIGcR~o 

= 

= 
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HSD (Monthlv adiustment based on wei~hted average price for the month) 

Where: -- - . -<---T-- -- . . . - .. - .. . -.- .- . - .. ... 
FCCHSDm,r The revised fuel cost com~onent on HSD in PI(R / kwh .- -., 

, - 
hCCHSD,R.n ; - i The reference fuel cost coinponent or PKR 48.7; / kWh on HSD for 

The revised Calorific value of HSD for the month in btu / liter as per lab tests 1 CZHSD(R=;- 1 ; 1 a 1 
done by reputable labs based on a frequency mechanism. KE will submit the 
same after HSD commissionin-. 

C ~ H S D ( R ~ )  The reference Calorific value of HSD of 36,252 btu /liter __I 

..~.., 
1 

PHSD(R,~ 1 = 
1 

PHSDmn 1 = 

Calculation of Weighted Average HSD   rice for a month 

~ 

combined cycle and PKR 71.21 / kwh for simple cycle 
The revised net HHV HSD price of HSD in PKR / liter based on weighted 
average formula as given below 
The reference net HHVHSD price of PICRalg.g4/ liter 

Opening A 1061 i I]-... 4,82e - .  ..A F. 1 . _ I  

I Less: Consum~tion I D I ~440.080) 1 (97) 1 I 

Purchases 

The calculated FCCIG(R~,;), FCCRLNG(R~,.) and FCCHSD(R,.) shall be adjusted with weighted 
a17erace part load factor for the month based on calculation as emlained in Mechanism ofpart 

B 1 

load&&-tment   actor anti degradation factor under section ~ e ~ r a d a t i o n  Factor. 
" 
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1.2.2. O&M Expenses 

Fuel Cost Components 

FccIG(~ev)[(ndj) I = ! FCCIG(R,) x P&,x Dl- 

Under the existing MYT structure, capital expenditure for maintenance of plant is allowed as  
investment plan and becomes part of Regulato~y Asset base, whereas revenue expenses are 
allowed as part of OsriM expenses. 

FCCIG-SC(RCV)[~~~) 
FCC&VG(R~V) [adj) 

FCCRLNG-SC(R~~) cadj) 

FCCHSD[RCV) (ndj) 

FCCHSD-SC(RW) ("dj) 

However, as explained above, KE is proposing a tariff for remaining life of generation plant 
with structure in line with IPPs where both cauex and revex nature of emenditures are allowed 
throuih Fixed BndVariable O W .  This will hklp to have visibility and 2ign the tariff structure 
with CTBCM requirement and industry practice. 

Where; 
SC = I Simple cycle 

PLG- Weighted average Part load factor forthe month for Gas operations as 
calculated on mechanism explained under section "Mechanism of 

= 

= 

= 

= 

= 

Regulatory asset basebased on current structure at the end of FY 2023 will be locked and used 
as a basis for new MYT and further additions to RAB will not be made except for addition to 
the dan t  infrastructure for HSD infrastructure at BQPS 11, for which a onetime recluest will be 

FCCIG-SC~R~,.] x PLG, x Dv 
FCCRLNG(R~V) x PLG, x Dy 

FCCRLNG-SC(R~\~) X P L G ~ ~  X Dy 

FCCHSD(R.~) x PLHSD x Dy 

FCCHSD-SC(R~~) x P L H ~ D  x Dy 

submitted for adjustment in tariff component post HSD commissioning. IU3 has requestedfor 
investment of HSD infrastructure as detailed in section 1.5. 

Accordingly, proposed O W  expenses are bifurcated in Variable and Fixed, and then further 
bifurcated in Foreign and local, based on nature of expenses for applying relevant indexations. 

Bifurcation of O&M is as fo1lo.c~~: 

Variable O&M local 

The Variable O&M Local represents plant maintenance costs consisting of both parts and 
services which are procured in local currency by the Company. Being variable in nature, these 
costs are linked to plants' operating hours and incurred on some specific machine operating 
hours intervals. 

For tariff calculation purposes, ICE has calculated levelized Variable 08rM Local keeping in 
view costs of FY 2022 and based on projectedvariable O W  local for the remaining useful life 
of the plant, including maintenance expenses being incurred at regular intervals of hours 
recommended by OEM, which shall be indexed with Pak CPI at the s t a t  of each quarter. 
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Accordingly, levelized variable O&M cost per year PI= 135 million per year (Gas based) 
translating into PKR 0.04 / kWh at reference CPI of 158.48 as follows: 

The same shall be indexed at the start of each quarter as follows: 

Gas 

I Where; I 
I c d .  08rM{~,) 1 = I RevisedVariable 0&M local Component of Tariff 1 
I 

Var. Local 08rM(mo I = 1 Referencevariable 08rM local Component of Tariff I 
CPI(R,~) ( Revised CPI -National notified by Palcistan Bureau of Statistics / 

135 

I I = / latest available at the start of each quarter i.e. 1st  July, 1st 1 

3,830.17 I 0.0352 

HSD 

i f / October, P' Jan, and lSt April. 
CpI(~e0 0 ---I 

136 3,589.53 i 0.0379 

Variable O&M Foreim 

The Variable O&M Foreign is for imported Gas Turbine capital spare paits, electrical spares 
and technical services required. Fu-thel; ICE has a CSAJLTSA with GE whereby GE provides 
planned / unplanned parts and repair services for the maintenance of GTs which mainly 
include AGP and MI. Further, guaranteed level of availability has to be ensured by GE under 
the contract. 

I 

KE is contractually bound for paying quarterly payment to GE for above services, fee of which 
is Fixed &Variable in nature. Variable Fee is linked with Plant running hours whereas, fixed 
fee is payable on quarterly basis. 

For tariff calculation purposes, ICE has calculated levelized Variable O&M Foreign keeping in 
view costs of FY 2022 and based on projectedvariable O&M Foreign for the remaining useful 
life of the plant, including maintenance expenses being incurred at regular intervals of hours 
recommended by OEM which shall be indexed with US CPI and exchange rates at the start of 
each quarter. 

Accordingly, levelized variable O&M Foreign component cost per year is estimated at PICR 
1,520 million per year (Gas based) translating into PKR 0.40 / kWh at reference USD CPI 
of 282.03 and exchange rate of PKR 206/ USD as follows: 
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The same shall be indexed at  the start of each quarter as follows: 

Where; 
Revised Variable O&M Foreign Component of Tariff 
Reference Variable O&M Foreign Component of Tariff 
The revised US CPI (All Urban Consumers) notified by US 
Bureau of Labor Statistics latest available at the start of each 
quarter i.e. 1st July, P t  October, 1st Jan, and 1st April. 
The reference US CPI of 282.03 average for FY 2022 

The Revised TI & OD selling rate of USD as notified by National 
banklatest available at the start of each quarter i.e. lSt  July, 1st 

October, 1st Jan, and 1st April. 
The reference exchange rate of PKR 206 / USD as of FY202.2 

Var. Foreign. O&Mmw) ' / = 
Var. Foreign O&M@,n / = 

USCPI[R.) I = 1 
I 
I 

I 
USCPI(R.~, I = 

i ERRen 
I 
1 Eh.0 

= 

= 

Fixed O W  local 

Fixed costs are incurred to ensure plant's availability irrespective of its operations. This 
component includes both plant maintenance expenses and necessary allied costs of salaries 
and wages, third party services, transport etc. 

For tariff calculation purposes, ICE has calculated levelized Fixed O&M Local considering FY 
22 costs and based on the projected Fixed 0&M local for the remaining useful life of the plant 
which shall be indexed with Pak CPI at the start of each quarter. 

Accordingly, levelized Fixed O&M local component cost per year is estimated at  PKR 1,419 
million per year (Gas based) translating into PKR 0.37 / kW/h (based on units at plant 
factoi:) at  reference Pak CPI of 158.48 (Average FY 22) based on projected expenses as 
follows: 

Gas 1,419 3,830.19 0.3704 
HSD 1,419 3,589.53 0.3953 

The same shall be indexed at  the start of each quarter as follows: 

. - . .  ,5%7,,c,c6 &::&$&$& ;+>.,<;-.-? ::-;:$, $=;,;! ;;;$ .a $ .., ,.. ..>,. ;- . .%.. . uz.'.+':m.,:7<., <; c< .. , . '..Y~<:. ,>,<< :. <<V..'<.\+.', :, .y:: - ?,.:I.. 
1 .i. .... z. * ,*.:: :. ."'a"$.>.:<- >;*; ::<. .. ,.., :<,z: . %.;'$.: 

%.:. .,>. , :$ .* ... . . .  .. .+ ,:, - .. , , ~~>;~>~.~,,;; 1,. m2,:$;7:. ..:;,&.< ~ . ~ ~ ~ . ~ . ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ < v ) : ~ r ~ ~ ~ ~ g e Q ~ ~ ~ ~ y ~ : y , ~ : k < ~ ~ . ~ : ~ ; . ~ : ~ ~ 2 ; . :  :..-; 

Where; 
Revised Fixed O&M local Component of Tariff 
Reference Fixed O&M local Component of Tariff 

Revised CPI notified by Paldstan Bureau of Statistics latest 
available at the start of each quarter i.e. 1st July, 1st October, lSt 

Jan, and 1stApril. 

Reference CPI of 158.48 . . average - FY - 
. . . - - . 

Fix. Local. O&M[R,) 

Fix. Local OsrM[~,o 

CPI[RW) 

CPI[RCO - 

= 

= 

= 

= - 
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Fixed costs are incurred to ensure plant's availability irrespective of its operations. These costs 
are critical to ensure availability and continued operations of the plant. 

 he' Fixed 0&ii Foreign component consists of CSA / LTSA fee along with routine 
maintenances of balance of plant. 

For tariff calculation purpose, ICE has calc~~lated Fixed cost foreign based on FY 2022 costs 
and projected Fixed cost foreign which shall be indexed to US CPI and exchange rates at the 
start of each quarter. 

Accordingly, levelized Fixed O&M foreign component cost per year is estimated at PKR 1,438 
million per year (Gas based) translating into PKR 0.38 / kW/h at reference US CPI of 
282.03 average FY 2022 based on projected expenses as follows: 

Gas 1,438 3.830.19 0.3754 I 

HSD 1,438 3,589.53 0.4006 

The same shall be indexed at the start of each quarter as follows: 

Where; -I 
; 1 Fix. Foreign. 08&1(11,,.) I = I Revised Fived O&M Foreign Component of Tariff I 

i 
Fix. Foreign O ~ & I ( R ~ ~  1 = I Reference Fixed O&M Foreign Component of Tariff 

For break up of OSri (levelized), please refer BQPS I1 - Annexure G 

I = I 
/GG~T-----+; -- 
I .ERR~~) I = The Revised TT & OD selling rate of USD as notified by National 1 

O&M costs both Variable Sr Fixed (local / foreign) have been validated and benchmarlced by 
Independent Consultan,t, report of which is enclosed as BQPS 11 - Annexure H. 

The revised US CPI (All Urban Consumers) notified by US 
Bureau of Labor Statistics a s  available at the start of each 1 
quarter i.e. 1st July, r t  October, 1st J&, and 1StApril. 

I 
- -. - -- - .- 1 

h e  reference US CPI 0f282.03 average FY 2021 
-, I 1 

I I 
/ 

= 1 

1.2.3. Insurance 

banlrlatest available at the start of each quarter i.e. 1st July, 1st I 
October, 1st Jan, and 1stApril. I 
The reference exchange rate of PKR 206 / USD as of FY22 

i 
. - -  .. . ~ i 

ICE requests an insurance preinium up to 1% of EPC cost consistent with the insurance cost 
allowed to IPPs that shall be adjusted annually as per actual subject to maximum limit of 1% 
of EPC. 
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Insurance cost based on EPC cost 

1 EPC Cost I 
i USD 375 Mn 
6-- 

E E P C  cost USD 3.75 Mn 
Reference exchange rate I PI= 206 / USD 
1% of EPC Cost 

I PI= 772.5 Mn 

Ins(Ref) Gas at 88.41% plant factor PKR 0.2017 / k w h  
Ins(Ref) HSD at 88.41% plant factor 1 PKR o.alg2 / kWh 

Insurance component shall be adjusted with actual cost at start of the year 

Further, insurance component shall be adjusted quarterly based on below formula 

Where; 

b ~ ( ~ e f ) ( n d j )  

I ~ s ( R ~ o  

P(RCO 
P(AC~.) 

I I 1 banklatest available at the start of each quarter i.e. 1st July, lSt / 

Ins(Ref)(ndj) I = ( Adjusted reference Insurance component of Tariff 

I , i I October, rt Jan, and 1st April. 

ERRCO I = I The reference exchange rate of PKR 206 / USD as of FYz2 

= 

= 

= 

= 

ERRCV) 

1.2.4. Return on Regdatoiy Asset Ease and Depreciation 

Adjusted Reference Insurance Component of Tariff 

Reference Insurance Component of Tariff 

--- Reference Premium .... USD 3.75 million -- at PI= ................... 206 / USD 
Actual Premium in USD or USD 3.75 million (1% of EPC cost) 

i 

whichever is lower 

= I The Revised TT & OD selling rate of USD as notified by National 

Remlatorv Asset B k e  

Regulatory Asset Base shall comprise of written down value of plant excluding surplus on 
revaluation and including Intangibles (mainly software used for regulated business) and CWIP 
at start of control period, which will be depreciated each par based on remaining useful life 
of the plant. 

Under the existing MYT, Capex expenditure is allowed as part of RAB. However, in the next 
term ICE proposes that any specific project based on NEPRA's approval (For e.g. HSD 
infrastructure) will form part of RAB, while remaining routine capex investments will be 
covered through 0&M expenses in line with IPPs. In case of addition in RAB (For e.g. HSD 
infrastructure), KE will file for a onetime adjustment in reference tariff. 

With regard to RAB, 103 has projected RAB as of FY 2023 at PKR 40,268 million and 
accordingly, requests NEPRA to actualize the same at the start of the next term i.e. July 2023 
based on audited financial statements. 

RAB movement is enclosed as BQPS I1 - Annexure I. Once RAB at end of FY 2023 will be 
finalized post audit of financial statements, KE will file BQPS I1 - Annexure I with updated 
opening RAB and accordingly related tariff components, including RoRB and Depreciation 
will be updated. 
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Similarly, after addition of HSD infrastructure, Annexure I will be filed with updated numbers. 

IPeix~~n 

Return shall be calculated based on Return on Equity, cost of debt and Debt to Equity ratio 

Debt Euuitv ratio 

Debt to equity ratio is proposed to be 70:30 as allowed in current MYT, subject to discussion 
in Main Section, para 3.2. 

Cost of Debt 

Lilre existing MYT, cost of debt for local component will be calculated based on 3 month 
KIBOR plus a spread of 2.5% and cost of debt for foreign component is calculated based on 3 
month LIBOR, spread 4.5% and hedging cost based on difference of 3 month IUBOR and 3 
month LIBORplus a hedging cost spread of 2.5%. 

Accordingly, cost of debt has been calculatedusing reference 3 month KIBOR of 15.16% as of 
FY22 reference 3 month LIBOR of 2.29% as of FY22. 

Local to Foreim Debt Ratio 

Considering no foreign debt is currently drawn for BQPS 11, Debt has been taken at local for 
cost of debt. 

IUBOR / LIBOR is proposed to be indexed each quarter going forward based on actual. 

Accordingly,, Return on Regulatoiy Base - Cost of Debt (RoRBCoD) (local) comes out to PKR 
1.27 / kW/h (based on units at plant factor) for FY 2024. For year wise tariff components for 
Gas and HSD, please refer ~alffftable. 

RoRB - Local component of Cost of Debt 
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Where; 

Revised Local RoRB cost of debt component of tariff 
Reference Local RoRB cost of debt component of tariff 

IUBOR(R,) + 2.5% 
KIBOheo + 2.5% 
The revised 3 month KIBOR as published by State Bank of 
Pakistan latest available at the start of each quarter i.e. 1st July, 1st 
October, lSt Jan, and 1stApril. I 
The reference 3 month KIBOR of 15.16% as of FYaa 

I I 

RoRBCoD Loc~(R,) 

/ RoRBCODCR~O 

COD  local(^,) 

COD Local(~~0 

KIBOR(aw) 

KIBOR(R~O 

Cost of Euuitv 

Keeping inview currently allowed returns, return on equity of USD based 15% is proposedthat 
shall be indexed based.on changes in USD to PI= exchange rate at the start of each quarter. 

For the purpose of Exchange rate indexation, indexation with reference to FY 2016 has been 
calculated considering weightage of RAB each year till FY 2023 inline with mechanism used 
by NEPRA in the current MYT. Accordingly, reference indexed cost of equity has been 
calculated using reference current exchange rate of PKR 206 / USD. Please refer calculation 
in BQPS I1 - Annexure J (i). 

= 

= 

= 

= 

= 

= 
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Accordingly, Return on Regulatory Base - Cost of Equity (RoRBCoE) comes out to PKR 0.93 
/ km for FY 2024 considering USD ROE of 15% and indexed ROE of 30.39% at exchange 
rate of PKR 206 / USD. Accordingly, KE requests the Authoriv to consider the actual 
average exchange rate of FY23 at the time of actualization of RAB at FY23 as mentioned in 
"Regulatory Asset Base" section above. For year wise tariff components for Gas and HSD, 
please refer Tariff table. 

Indexation formula is given below. Further, an illustration for ROE indexation is given in 
BQPS I1 - Annexure J (5). 

RoRB - Coinnonent of Cost of Equitv 

bank of Pakistan latest available at the start of each quarter i.e. 15' 

July, lSt October, lSt Jan, and 1S'April. 
EI7rp.n The Reference exchanae rate of PI= 206 / USD as of FY22 

Where; 

Depredation 

Depreciation shall be calculated as straight line based on written down value of RAB at the end 
of FY 2023 (Current control period) and remaining useful life at the end of Control period. 

RoRBCoE (R,.) 
RoRBCoE - 
ERR,) 

Further, any additions relating to any specific capital expenditure during the period will 
accordingly be added to the RAT3 and depreciation schedule will be recalculated. 

Fui-ther, in the event of change in RAB due to addition of any specific project approved by the 
~utharity, then ICE will request for adjustment in reference tariff for remaining life of the 
plant! 

= 

= 

= 

Accordingly, Depreciation component comes out to PKR 0.54 / 1cW/h for FY2024. For year 
wise tariff components for Gas and HSD, please refer Tariff table. 

Revised RoRB cost of equity component of tariff 
Reference RoRB cost of equity coinpollent of tariff 

The Revised & OD selling rate of USD as notifiedby National 

1.2.5. Cost of Woi-1&g Capital 

ICE requests NEPRAfor working capital mechanism based on below formula, consistent with 
IPPs. 

1 A Cost of Stores &spares inventoly 1 - . I  

B Cost of Fuel Invento~y (currently not included, will be requested post commissioning ofi 1 HSD) 

Cost of Fuel in Receivable cycle based on 30 days receipt period and 7 days payment 
period on RLNG fuel with 17% sales tax - based on units at plant factor, to be 
actualized evely quarter. 

Cost of SBLC (currently included based on SBLC given to SSGC allocated to BQPS I1 
plant, will be updated in future in case of any new agreement) i 

Working capital component has been calculated for the control period based on projected 
movement of balances year on year and reference KIBOR of 15.16% as of FY22 plus a short 
term spread 2%. 
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Cost of working capital shall be indexed with actual IUBOR and change in fuel prices, on 
quarterly basis. Further, reference component shall be updated in future through a request 
in case of any change in circumstances for example introduction of HSD inventoiy. 

Based on above, working capital component comes out to PIUZ 0.43 / kW/h as of FY 2024. 
For year wise tariff components for Gas and HSD, please refer Tariff table. 

Working Capital requirement shall be indexed through updating the template enclosed in 
BQPS IP - Annexure K at each quarter, including addition of HSD inventoiy and update in 
SBLC cost pursuant to any changes / addition in the arrangement(s). 

1.2.6. Pass through items 

Similar to the current MYT and as allowed to IPPs, IU3 proposes the following items to be 
allowed as pass-through costs in the new MYT. 

Corporate tax and 3VWPF I UTnTF 

Currently, KE is an integrated entity therefore Corporate tax and WPPF / WWF on overall 
company level is a pass through item within MYT. 

Considering that legal structure will remain same, ICE is proposing that Corporate tax and 
WPPF / WWF shall be passed.tllrough to consumers in Supply Tariff. 

However, going foiward, in case of any change in legal structure whereby a Corporate tax and 
WWF / WPPF is separately levied on Generation plant, same shall be passed through as done 
in case of IPPs. 

Unrecovered cost of Current MYT 

Any unrecovered cost of Current MYT shall be pass through in tariff. 
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Startup Charges 

Startup : Any startup of a Gas / HSD Unit that is necessary for a station to comply with the 
Dispatch requirements / Instructions and that results in the synchronization with the grid 
system. 

Consistent with industry practice, KE requests the Authority to allow start up charges, as 
defined below. 

In any month, if a startup occurs in a Financial year, ICE shall be allowed to claim "Start-up 
charges" based on Reference start up charges indexed with relevant indices, including fuel 
prices and electricity tariff as requested below. 

"Start-Up Charge" shall consist of two components and is calculated as follows: 

Start-Up Charge = MDI Charge+ Reference Unit Start-Up Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month a t  startup and shall be calculated based on the then applicable MDI 
rate in Rs/kW, from time to time, 

b) Reference Unit Start-Up Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consumed for the start-ups. 

The Start-Up Charges for each Start-Up shall be calculated as follows: 

- p 
1 = Total fixed charges for the month due to Distributing segment during the 

I 
I 

! relevant n~ollth (based on MDI for the nionth and MDI charge) divided by the 
! tdtal number of Start Ups performed during the month. 

i N2 1 = I The number of Start ups to be claimed 1 

NI : = 

TsG" 
I i 

' = I The Reference Start-Up Charge as given below. Consists of the following two ! 

The number of Start ups to be claimed, unless any shutdowns claimed during I 

- - - 
I components: 

SCPIner I = The Reference Start-up Charge for the Power Import from Transmission 
! System during GT Statup till Synchronization. - 

1 = Weighted Average of the latest notified variable consumer 

i 
I WACT-B~(R~~,  = Weighted Average of the reference notified variable 
! consumer t a r s  for the Industrial Consumer Category (B-5) based on a 
I weightage of 4:20 for Peak Sr Off-Peak Rates (i.e. Rs. 30.33 per kWh & Rs. 
1 23.55 per kWh) respectively (i.e. Rs. 24.68 per 1cWh) 

rSmcRcf ! = /  I-- The Reference Start-up Charge for the Fuel Consumed during GT Startup till 
Synchronization including ST Synchronization, if applicable. 

p d j u s t F c  The Startup Charges Adjustment Factor for the hour h for the consunlption of 
L--- I = I fuel as per the following formula: 

--- the relevant month in which case this will be considered as zero. I 
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For Gas3 - SCFadjust~c = FCCGRW / FCCGR~~ 
HSD - SCFadjust~c = FCCHSDR~~J FCCHSDR~~ ......... 

/ Warmstart: 

....... 

38.80 
.... 

I Recovery based on 
Simple Cycle (19.74) (31.00) 

o . > k  3.70 4 7.35 
- - - -- -. . -- - -. - 

Recovery based on 
, Simnle Cvcle (2.41) (4.93) 

39.10 
........... 

60.89 

Recovery based on 
, Simple Cycle (15.38) (31.50) (49.49) I 

11.01 

- -- -- -- - 

(7.75) 

Note: &sts relating to HSD will be provided post commissioning. Furthemlore, recovery on units sent to grid has been 
based on simple cycle tariff, to be .$owed separately for NEO. 

Bliclr Start cost 

Black st& : Any startup of .a Gas / HSD Unit having black startup facility, that is necessary 
for the Company to comply with a Dispatch Instruction or a Revised Dispatch Instruction, 
that results in restoring power supply to the respective power plant, and to apart of an electric 
grid without relying on the external electric power transmission network to recover from a 
total or partial shutdown of the transmission networlr. ICE requests the Authority to allow blaclc 
start charges, as defined below. 

In any month, KE shall be allowed to claim "Black-start charges" based on Reference Black- 
start charges indexed with relevant indices, including fuel prices as requested below. 

"Black-start Charges" shall consist of consumables, fuel and equivalent operating hours 
consumed for the blackistart. 

3 Proportion of Indigenous Gas 8: &VG in both Reference 8: Rerised FCCG will be caleulared based on the actual niis of 
Indigenous Gas 6: RLNG usedas appearing in SSGC Bills for the relevant month in which Startup Cost is being claimed whereas 
Reference and Revised Fuel Cost Component w i l l  be caleularcd as per Section 1.2.1 above. 
Furthermore, in case Gas is made available through Dedicated Line/ Alternate Supplier as discussed in Section 1.2.1 above, then 
separate costs wvill be calculated and submitted to the Authority for approval. 
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The Blaclc-start Charges payable by the Power Purchaser for each Start-up shall be calculated 
as follows: 

Where: 

I Total Cost I 1.19 1 

BSCAI 1 = 

BSCR~~ / = 

N 1 = 

Note: Costs will be updated post commissioning of HSD as kplained in point 1.1 above. 

the Black-start Charges during the Month M; 

the Reference Black-Startup Charge as given in the table below. 
The number of black startups to be claimed 

The Reference Black-Statup Charge as given below. 

The Black-start Charges Adjustment Factor for the hour h; 
where, 
For HSD - SHCFadjusth = FCCHSDR, / FCCHSDR~~ 

BSC(~O / I = 

Shutdown Cost 

Shutdown : Any shutdown of a Gas / HSD Unit that is necessa~y for a station to comply with 
the Dispatch requirements / Inshuctions which results in the de synchronization with the grid 
system. 

BSCFadjusth 

I(E requests the Authority to allow shutdown charges, as defined below. 

= 

In any month, KE shall be allowed to claim "Slrutdow~l charges" based on Reference Shutdown 
charges indexed with relevant indices, including fuel prices and electricity tariff as requested 
below. 

"Shutdown Charge" shall consist of two components and is calculated as follows: 

Shutdown Charge = MDI Charge+ Reference Unit Shutdown Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at shutdown and shall be calculated based on the then applicable 
MDI rate in Rs/lcW, from time to time, 

b) Reference Unit Shutdown Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consumed for the shutdown. 

The Shutdown Charges payable by the Power Purchaser for each Shutdown shall be calculated 
as follows: 

Section A-  23 0 
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Costs pursuant to Import of Power dul.inlr Non-Operational Hows 

The Shutdown Charges during the Month M 

Total fixed charges for the month due to Distributing segment during the 
relevant month (based on MDI for the month and MDI charge) divided by the 
total number of Shutdovvlls performed during the month. 
The number of Shutdowns to be claimed, unless any startups claimed during 
the relevant month in which case this will be considered as zero. 
The number of Shutdowns to be claimed 

The Reference Shutdown Charge as given below. Consists of the following two 
components: 
The Reference Shutdown Charge for the Power Import from Transmission 
System till GT &ST are in Standby mode. 
The Shutdown Charges Adjustment Factor for the hour h for the Import of 
Power from Transmission Network as per following formula: 

SHCFadjustpr = WAVCT-B5(nev) / WAVCT-B~(R~O 

where: 

WACT-B~(R,,.) = Weighted Average of the latest notified variable consumer 
tariff for the Industrial Consumer Categoly (B-5) based on a weightage of 4:20 
for Peak & Off-Peak Rates respectively. 

WACT-B~(R.~ =Weighted Average of the reference not ied variable 
consumer tariff for the Industrial Consumer Category (B-5) based on a 

~ 3 ~ 5 5  per 1cWh) respectively (i.e. Rs. 24.68 per kWh) 
I weightage of 4:20 for Peak & Off-Peak Rates (i.e. Rs. 30.33 per kwh & Rs. , 

The Reference Shutdown Charge for the Fuel Consumed during GT & ST (if 
applicable) De-Syncl~ronization till Flanle-Off. 
The Shutdown Charges Adjustment Factor for the hour h for the consumption 
of fuel as per the following formula: 
For Gas4 - SHCFadjust~c = FCCGRW / FCCGR~~ I 

.... For HSD - SHCF~~~~~~KEFCCHS_D_RCV~LCSE_S~RE_~ -...I 

Where: 
SHChr i I = 

MDIR / = 

1 
NI 1 = 
N2 1 = 

SHCt~zeo / = 
I 

SHCPIw I = 

1 
SHCFadjustp~ / = 

i 
/ 
I 
1 

! 
/ 

SHCFCR,~ I = 
- i 

Amount 

Costs of Import of Power for the period when plant is stand-by but not in operation, in  
accordance with EM0 is requested to  be passed through in Tariff. 

SHCFadjustl;~ 

: 

~- .- 

The Power Import Charges for each month shall be based on actual amount billed by the 
Supply business based on Import readings recorded, including monthly MDI / Fixed Charges 
paid to  Supply Business for fixed capacity dedicated for plant startup operations. Amount 

= 

0.46 

4 Proportion of Indigenous Gas & RLNG in both Reference & Revised FCCG !rill be calculated based on the actual mix of 
Indieenous Gas & RLNG used as a~nearine in SSGC Bi for the relevant month in which Shutdown Cost is beine claimed 

j 2.36 2.58 j 
j 

whe;eas Reference and Revised Fiej Cost ?omponcnt will be calculated as per Section 1.2.1 abo\*c. 
u 

Furthermore, in case Gas is made available through Dedicated Line/ Alternate Supplier as discussed in Section 1.2.1 above, then 
separate costs will be calculated and submitted tothe Authoriw for approval. 
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billed shall be reduced by any MDI Charges recovered under Startup &Shutdown Costs as per 
mechanism explained in this petition. 

1.3. Billing Mechanism 

Billing shall be based on a Take-or-pay mechanism where Capacity payment shall be paid for 
the Available Capacity and Energy payments for the Net Electrical Output. 

Available capacity for a month shall be based on hourly Annual Dependable Capacity after 
considering outages in each year. 

Annual Dependable Capacity shall be based on ADC Test to be carried out at start of each year, 
to be carried out by Plant team and results of which shall be siibmitted to NEPRA. 

NEO will be based on energy recorded through meters as explained in above sections. 

1.3.1. Capacity Payments 

Capacity cost includes Fixed O&M local, Fixed O&M foreign, Insurance, Working capital, 
RoRB - cost of debt, %RB - cost of equity and Depreciation which are detailed in above 
sections. Capacity payment shall be made on a monthly basis as per formula detailed below: 

Capacity payment shall be separately calculated for Gas and HSD based on Available capacity, 
in 1Wh on HSD / Gas and their respective Capacity components. For the purpose of 
calculation of Available capacity on HSD, capacity shall be considered based on actual 
operations on HSD, and remaining capacity shall by considered to be available on Gas. 

Where: --d 

Further, available capacity shall also be adjusted with ambient temperature as per the table 
given in BQPS-I1 - Annexure L. Moreover, example for calculation of hourly available 
capacity payment of Gas is also given in BQPS I1 - Annexure M. Ambient temperature table 
example of HSD will be submitted once commissioned. 

CapacityPayment 
Availcap,,, 

CapacityPrice 

DO, ? 

Outages 

Plant will maintain an overall Annual Availability of go% consideling annual outages of 10%. 
In addition, in case of periodic overhauls, following GT / ST wise maintenance outage days 
shall be allowed; 

= 

= 

= 

= 

- 20 Days (480 hours) of schedule outages Per GT & ST, 

the Capacity Payment, in Rupee, paid for a Month; 

Aggregate Available capacity, in IcWh, for the month based on Hourly 
Available capacity 
(Fixed O&M local i. Fixed O&M foreign, worlang capital + RoRB - cost of 
debt + RoRB - cost of equity + insurance) for the relevant month after 
indexations as explained above. 
the output degradation factor, as given in BQPS 11 - Annexme F(ii) for 
Gas, for the relevant year. (For HSD will be submitted post HSD 
commissioning) 

- 6.5 Days of Maintenance outages per GT &ST 

- lo  Days (240 hours) of forced outages Per GT &ST 

Maintenance Outage will be required as follows: 
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- 1.5 Days / GT for compressor offline water washing (Evely 2000 Hours in summers / 
laoo Hours inwinter), additionally the outage also covers filter replacement, a total of 4.5 
Days in a year. 

- 2 Days / GT for Borescope (Every 6000 Hours) 

Further, Additional outages will be required as below: 

- ST Major Overhaul at evely 5 years in which case the Company shall be entitled to Sixty 
(60)  days of Scheduled Outage periods. 

- ST Minor Overhaul at every 3 years of ST Major Overhaul in which case the Company shall 
be entitled to Thirty (30) days of Scheduled Outage periods. 

- GT Major Overhaul at evely 64,000 hours, in which case the Company shall be entitled to 
Thirty-Seven (37) days of Scheduled Outage periods. 

- GT HGPI at every 32,000 hours, in which case the Company shall be entitled to 
Seventeen (17) days of Scheduled Outage periods 

These overhauls will be required when plant will reach the required Factored Fired hours. 
Based on annual availabili6 of go% and expected occurrence i f  Overhauls, Levelized Plant 
Availability has been calculated as 88.41%. Please refer BQPS I1 - Annexure N 

For the purpose of calculation of Availability, 10% annual operation on HSD has been assumed 
with remaining capacity on Gas, and outage schedule has been made accordingly. In case if 
HSD operations exceed 10% in a year impacting average availability over the life, 103 will file 
a one time adjustment to adjust the availability % used in the tariff. 

Although, BQPS I1 gas pressure situation is better than other plants at Icorangi and Site, 
however, acute low supplies have been witnessed in recent years in winters from SSGC 
resulting in sometimes lower supplies at BQPS 11. Considering that this is not under IE's 
control, I(E would request that plant should be considered as available when plant is standby 
however, cannot be dispatched due to non-availability of Gas or Gas pressure. 

1.3.25 Energy Payments 

Energy cost includes 

- Fuel cost (including Natural Gas, RLNG & HSD), 
- Variable 08rM local & Variable 0&ii foreign which are detailed in above sections 

multiplied by degradation factor of relevant year. 

The Energy Price shall be calculated using the Reference Fuel Cost Component during the year 
as follows: 
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1.4. O&M Sharing mechanism 

d e = c + d  
. ~- 

var. 

0S;Mca.v) 
Foreign. Cnlculnted z t  Calculsted / Calculntctl Calculated 

I Var. 

o 
Calculated Ri:zzt Calculated Calculated Calc~~lated 

I 
I 

RLNG - Var. 
Combined Units I Foreign. Calculated R t  Calculated Calculated Calculated / var'Loca" 

KE is proposing to share the savings in OEM, if any, in proportion of 60:40 for Consumers : 
IOE, which shall be calculated at completion of Overhaul cycle. 

cycle 

RLNG - 
Simple 

HSD - 
Combined 
cycle 

HSD - 
Simple cycle 

Total 

Overhaul cycle shall include 

- One Major Overhaul for each GT 

- One HGPI for each GT 

- One Minor overhaul for ST 

- One Major overhaul for ST 

j ~ t l d , ?  j Ornn(*) 

Units FCCRLNG- var'Local' 

At completion of Overhaul cycle, any savings in O&M shall be shared in 6040 for Consumers: 
KE, where is in case of Loss, it shall be carried folward to future years to set off with expenses 
of future years. 

0m1~~, 
Vnr. 

Foreign. 
OSihIIRd 

Var. 
Foreign. 
o ~ ~ ~ , ~ ~ ,  

2 g k  - 
Calculated 

Units 

Units 

Calculated 

For the purpose of calculation of sharing of O&M savings/ (loss) at the completion of each 
major overhaul cycle, O&M expenses (O&M Expenses as per Profit &Loss Account &Addition 
to CWIP) as per the auditedfinancial statements shall be used. 

An illustration of sharing mechanism for one cycle is given in BQPS - I1 - Annexure 0. Same 
shall be applicable for next overhaul cycles till the end of plant life. 

Calculacd 

Calculated 

Calculated 
-- - . .~ 

SQndtndn / O ~ ~ I I R W I  

1 
FccHSDme I Var'Locnl' 

1.5. Other items 

d~sllil 

FCCHSD- 
S G ~ d ~ a d f i  

' Calculated 

HSD Cornmissionin~l Alternate Sunnlier of U N G  

IOE will submit details of HSD commissioning to NEPRA separately for approval. Post 
approval of investments for HSD commissioning, HSD infrastructure will be built. Further, 
post HSD commissioning, ICE will submit a one-time adjustment for reference tariff 
components, based on allowed investment, Net capacity and heat rate on HSD. 

Calculated Calculated Calculated Calculated Calculated 

Ri::E:t 

Ri:zE:t 

R t  
~ 

o&blt~.v) 
Var. Local. 
OUIIM 

Calculated 

Similarly, in case of any additional requirements on account of arranging RLNG through an 
Alternative Supplier as detailed in Section 1.1 - Plant Capacity and Heat Rate above, KE 
will submit details of the proposal separately to NEPRA for approval. Post approval of the 
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Calculated Calculntccl Calcolated 

, 
I 

Calculnted / Calculated 

Calculated j Calculated 

Calculated 

Cdcl~IYed 
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Authority, KE will file a one-time adjustment for reference tariff components, based on 
allowed investment, Net capacity and heat rate impacts. 

Other Items qenerallv covered under PPA 

Unlike Current MYT, ICE has proposed Tariff structure in line with IPPs. In case of IPPs, 
certain modalities / charges are governed under the Power Purchase Agreement, which have 
been included in the petition. However, detailed modalities and other remaining terms will be 
agreed in a "Service Level Agreement" for which ICE has prepared and Annexed a Head of 
Terms (please refer, BQPS I1 - Annexwe P). Full scope SLAwill be prepared and submitted 
for NEPRA's approval based on Tariff determination. 

Costs ~ursuant to Unbundling in future 

ICE is an integrated utility and therefore there are certain synergies in common costs. In future, 
if there is any legal unbundling, KE will file for a onetime adjustment for additional costs 
pursuant to that. 

Costs ~ursuant to Force Maiexu-e Events 

Costs related to a Force Majeure Events are allowed to IPPs and accordingly ICE also request 
those to be passed through in Tariff. Details and modalities of force majeure events will be 
included under the SLA, pursuant to the Terms of Agreements as explained in BQPS I1 - 
Annexure P, in line with agreements of other IPPs. 
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1.6. Summary of Base Tariff FY 2024 &Indexation Mecl~anism 

In view of the foregoing and considering the significant cl~anges in tariff structure, following 
component wise indexation mechanism is being requested to ensure recoveiy of prudent costs 
critical to ensure quality of service. 

...~,',,!. ":">? .A,. ,,: ..,.>.. .>+,<",':;: $..:,.<>_'LY~:::~'i :' s'~+.;::;,.@j$,;;,~~ .! :;zs.,.;::.J; ;?:a. ,$ ; y :c:.;;,-.-: .s r.*.., ., , .. :.,, ' Y * % ~ ,  
-.. . .... , -. . ;'::ili,>~a&y~fi~~L~ec~-mm.m,~?"i. .p,;.,; -"lRefe.rence-Rates .. -. 

~ f : ~ ~ ~ , / < l & ~ ~ 2 ~ 7 . c ~ ~ ~ . , / j k ~ 1 ~ ~ ~  .,&::5r3 .,:.:< ;~:.~,~:~~~+~~~,~,-;fi~?.~+.s:;@..: );:?.& ' ' ~ ~ ~ ~ ; ~ : ~ .  LC ,**:+< F;.: .,:,, -?:$?.<:.: 
I 

i 
1 Net HHV RLNG price of PKR 

Indexation with fuel price ' 3,300.82 / MMBtu 
& CV (for HSD) ! . Net HHVHSD price of PI= 

48.73 Impact of allowed part load / alg.gq/ liter I ;nd degradation factor (monthly) i . Calorificvalue of HSD of 
/ 36,252 btu /liter 

0.04 
! Indexed with Pak CPI / CPI of 158.48 for FY 2022 
I (Quarterly) i average 

<:..,* yf> Ti&;: *:;;,; .. . 
:::, c-bmb$&&;:; 

I 
I 1 E n e r w e o s t  
/ Fuel cost 

Variable O&M - 
I local 

$ ,..:; ;-m,s ,;:; ,&. . 

27.25 

o.04 

US CPI and 
Variable OBM - 

I Foreign 

Energy cost 
subtotal 

Canacitv cost 
Fixed OhV - 

t Foreign 
I r- 
I ~nsurance 

! 
Working Capital 

I RoRB -Cost of 
Debt Local 

RoRB - Cost of I Equity 

I- 
I 

Depreciation 
. . .~ . . .. . . . . .  . .. .. :.4roject a~pro~_e~b~.NB_9RA . .. . .- . . .~ .- .. ~. . 

I 
Capacity cost I 4-22 

i 
4.40 subtotal ! 

Total Base 
T a r i f f - P I  1 31.80 

tariff 30.70 

E n e r w  cost 
Fuel cost - 40.64 71.21 

Simple cycle I and degradation factor (monthly) ' Calorificvalue of HSD of I / 36,252 btu / liter j 
.- 

o,40 USD to PKR evchange rate 0.75 1 (Quarterly) I Exchange rate of PKR 206 / 
I USD asofW2n 

27.68 49.51 ! I - 
i 

0.37 0.40 Indexed with Pal< CP1 (Quarterly) ~,$$~58'48 FY2022 

! 
/ . US CPI of 282.03 for FY22 1 .  Indexed with US CPI and average 

0.38 1 0.40 USD to PKRe.vchangerate 
; (Quarterly) I - Exchange rate of PI(R 206 / 

I USD asofFY22 

0.20 

0.43 

1.27 

o.g3 

1 .  Indexed with USD to PKR 

USD terms) 
I - Indexed~vithKIBOR 

j Indeved with KIBOR 
i (Quarterly) 

1.35 
based on RAB / . KIBOR of 15.16% as of FY22 

1 changes due to addition of specific 
i project approved by NEPRA 
! . IndexedwithUSD to PKR ; 
1 eucliange rate I Exchangerate ofPKR206 / 

1.00 1 . Recalculatedbased onRAB I USD as of FY22 1 changes due to addition of specific 
I 

! proiect approved by NEPRA I 1 
j . Recalculatedbasedon RAB : I 

0.54 0.58 / changes due to addition of specific 
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/ - Indeuation with fuel price I . Net HHV Ind Gas price of Fuel cost - Ind 
gas - CC 

Impact of allowed pa. load / P W  857 I MMBTU 
I / and degradation factor (montllly) 
-. ~ - - - .- - 

Indexation with fuel price i ~ ~ ~ ~ ~ ~ -  1 Fu;;;;g,'"q lo,55 1 Impact of allowed partload / 
and degradation factor (monthly) 1 Pm857/ MMBTU 

Please refer following tariff tables for year wise tariffs. 
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K-Electric Limited 
Generation Plants Tariff Petition 
BQPS II Plant 
Tariff table - FY 2024 and onwards 

Grorr Capacity 
Net Capadty 
Units at full capacity 

Gas Fuel - RLNG 

525.6 MW Exchange rate 
494.5 MW KlBOR 

4,332.1 GWh LIBOR 

PKR 30.7 /kwh 

Average tariff 

US Cents 14.9 /kwh 

27.25 

Ilndlgenour ~ a s - s i r n ~ l e  cycle 1 10.55 1 

Fuel cart component- 

Page 1 of 1 

0.04 

RLNG- Simple cycle 40.64 

o,40 :*;;7ZJ+r.Q.. 
rr r%7:s 27,!6q 
.d A,?....--&, 

0.37 0.38 0.20 0.63 0.46 0.54 



K-Electric Limited HSD fuel 
Generation Plants Tariff Petition 
BQPS II Plant 
Tariff table - FY 2024 and onwards 

Grass capacity 
Net CapacitV 
Unitsat full capacity 

480.0 MW Exchange rate 
463.5 MW KlBOR 

4,059.9 GWh UBOR 

206.0 PKR / USD 
15.2% % 
2.3% % 

PKR 52.73 /kwh 

Average tariff 

US Cents 25.6 / kwh 

Page 1 of 1 

48.73 

Fuel costcomponent- 

0.75 0.04 

HSD - Slrnple cycle 71.21 

i,y;i":2jgg 
i&3sL:&s 0.40 0.40 0.22 0.67 0.50 0.58 
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BQPS I1 - h n ~ e m e s  
List of Annexures 

BQPS I1 - Annewre A (i) , the Plant . .... - -- - - - - 
T Q P S  I1 -AnnexureA (it) Safe~procedur- ._ - -- 

. ... BQPS II - AnnewreA (iii) / Projects details ._. 
BQPS 11 - Annexure A (iv) I Minimum Loading 
BQPS I1 - Annexure A (v) I Fire protection System 
BQPS I1 -Annexure A (vi) I Plantlayout 
BQPS I1 -AnnexureA (vii) I Details of Major Equipment 

BQPS I1 -Annexure B 

BQPS I1 - Annexure C (i) 
BQPS II - Annexure C (ii) 
B PS I1 -Annexure D (i) 
B:PS 11 -Annexure D (ii) 

Sample calculatiou for weighted average part load factor - , BQPS I1 -Annesure E , ,,. 

Section A - 33 

.. 
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EQPS II - AnnexwSe A Ci) 

Maior Activities Perfo1,medfor P~awroving Performance of the Plait 

Section A - 34 

GT 1 (Sgorz5 

GT 2 (890226) 

GT 3 (890227) 

Steam Turbine 

Major Inspection 

Generator Rotor Replacelllent 

Combustion Inspection 

Advance Gas Path 

Combustion Inspection 

Major Inspection + Generator 
Rotor Replacement 

MI 25 FY-19 

Rotor FY-19 

CI 9 FY-17 

AGP 25 FY-15 

CI 10 FY-14 

MI + 

l Rotor 

28 

13 

14 

6 

9 

14 

14 

17 

23 

ra 

23 

9 

33 

59 

Cornbustion Inspection 

Advance Gas Path 

Combustion Inspection 

Combustion Inspection 

Hot Gas Path Inspection 

Generator rotor Replacement 

Generator Rotor Replacement 

Major Inspection 

Combustion Inspection 

Advance Gas Path 

Combustion Inspection 

Minor iuspection 

Major overhaul 

FY-19 

FI-17 

IT-15 

N-14 

FY-13 

FY-22 

I;Y-21 

FY-18 

m-18 

FY-17 

FI-15 

FY-14 

FY-14 

17 

CI 

AGP 

CI 

CI 

HGPI 

Rotor 

Rotor 

L41 

CI 

AGP 

CI 

MI 

MO 
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BOPS I1 - Annexwe A (u) 

Safetv vrocedures 
, .- . . - - - -- .- - .. - -- -- 

Management Coinmitu~ent KE-G~~-BQPS-I~-HSEQ-I~/OOI I 
Control of Documents , KE-Gen-BQPS-11-HSEQ-11/002 

.. 

Non-Conformance & Corrective Action KE-Gen-BQPS-11-HSEQ-11/003 

Emergency Response Plan -- KE-Gen-BQPS-11-HSEQ-ll/oog 

Legal & Other Requirement ICE-Gen-BQPS-11-HSEQ-Il/oio 

1 11 Business Continuitv Plan KE-Gen-BOPS-11-HSEO-Illoil 

14 ' Management Review Process ICE-Gen-BQPS-11-HSEQ-11/004 

IBEQ Training, Competence &Awareness 
-. . .. 

1 KE-Gen-BQPS-11-HSEQ-ll/oiz 

KE-Gen-BOPS-11-HSEO-llloi.? 

KE-Gen-BQPS-11-HSEQa11/0o5 

KE-Gen-BQPS-11-HSEQ-111006 
5 
6 

QMS Documents and Format Managenlent 

HSEO Oreanization 

. . 

- - . . / 21 First Aid I KE-Gen-BQPS-11-HSEQ-ll/oz1 

16 

17 

18 
I - I - .  

1 22 Mateiial Safety Data Slieet 
.. . . .- - I KE-Gen-BQPS-11-HSEQ-11/022 

- - I---?- Manual Handline O~eration KE-Gen-BOPS-11-HSEO-ll/o2~ 

ig 

1 24 1 officesafety I KE-Gen-BQPS-11-HSEQ-11/0~4 
$ 6 -  

25 1 Housekeeping - 

Hazard Identification &Risk Assessment 

Plant Evacuation Diill 

Work at Heiel~t 

Handling of Hazardous Materials ( KEGen-BQPSU-HSEQ-ll/oig 

: 26 1 FirelVater System Conh.01 I KE-Gen-BQPS-11-HSEQ-Il/ozG ! 
1 27 / Inspection of Fire Fid~ting Equipment I KE-Gen-BOPS-11-HSEO-111027 

KE-G~~-BQPS-II-HSEQ-I~/OI~ 

KE-Gen-BQPS-11-HSEQ-11/017 

I<E-Gen-BOPS-11-HSEO-11loi8 

20 I Personnel Protective Equipment I KE-Gen-BQPS-ll-HSEQ-1l/o~o 

8 - - - --- - - - -  .~ 
28 Safety showers 

29 1 Safety Signs and Tags 
I , 30 1 Safety Guards Barricades &Warning Signs 

j-- 31 ' ~lechical safety 7 4  1 32 1 CoSHHAssessments 

35 1 Monitoring & Measureinent I KE-Gen-BQPS-U-HSEQ-Il/o35 

I 36 / IlSEViolation Card 1 KE-Gen-BOPS-II-HSEO-111o.?6 

- .  . 
KE-Gen-BQPSU-HSEQ-11/028 

KE-Gen-BQPS-11-HSEQ-11/02g 

KE-Gen-BQPS-11-HSEQ-11/030 

KE-Gen-BQPS-11-HSEQ-ll/o31 

KE-Gen-BQPS-11-HSEQ-11/032 - 
33 / Accident prevention Plan I KE-Gen-BQPS-U-HSEQ-ll/o33 I 

34 

IvIanagement of Overhead Hoist and Crane I KE-Gen-BQPS-ll-HSEQ-ll/o40 I pl I Work Pern~it Eweptional Circumstances I KE-G~~-BOPS-II-HSEO-I~/~~I 
I 
I 

I - .  - /- 37 ' Confined Space Enhy KE-Gen-BQPS-Il-IEEQ-1l/037 

42 I Control Of Digging KE-Gen-BQPS-11-HSEQ-11/042 

43 1 Ionization Radiation for NDT KE-Gen-BQPS-11-HSEQ-ll/o43 

Contractor Safety Management 

- i .  -38. 
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ICE-Gen-BQPS-11-HSEQ-ll/o34 

~~. ~ 

Hot WorlcSafety 
---.....---p--------........-. 

KE-Gen-BQPS-11-HSEQ-111038 

1 39 Fire System I~npairment KE-Gen-BQPS-11-HSEQ-Il/o3g 
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1 47 / ~fflu&t ~ o n t ~ o l  hlanagement I KE-Gen-BQPS-11-HSEQ-11/047 

1 48 1 Handline and Stonee of Hazardous Cliemical I a-Gen-BQPS-11-HSEQ-ll/o48 
I - - - .  . I 

49 Resource Consenration Managenlent . -- - . - - I KE-Gen-BQPS-11-HSEQ-l1/04g -- . 
fio 1 Asbestoses Management ~KE-GL~-BQ~ILHSEQ-U/O~O 

ICE-Gen-BQPS-11-HSEQ-11/044 

KE-Gen-BQPS-11-HSEQ-Il/o45 

KE-Gen-BQPS-U-HSEQ-U/o46 

I qq 
~ 4 5  
1 46 

r 52 1 Air ~ G s s i o n  Control I ICE-Gen-BQPS-U-HSEQ-11/052 

1 5.1 1 Environmental Asoects Determinates I KE-Gen-BQPS-11-HSEQ-11/os3 

Permit System ~oundai ies  and Lxempted Areas 

Diving Safety 

Management of safety Shower 

57 1 Animal Infestation Mnnagement - ( KE-Gen-BQPSU-HSEQ-llj057 

I 58 1 Soill Control Manaeement I KE-Gen-BOPS-11-HSEO-11/0~8 
59 1 Resource Conservation Management 

60 1 Indoor Air Quality 

61 1 TBT KE-Gen-BQPS-U-HSEQ-U/o61 
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Proiect Details 

Site Details 

1 .  The Plant is located 40 ICms East of Karachi located NoiZh-East of Port Moharnmad 
Bin Qasim, Port Qasim Road, in the District of Karachi, Sindh Province 

2. Typically, maximum rainfall in 24 hours 110 mm. 

3. The design max wind speed of 160 km/h is used in the design of the plant buildings 
and structures 

4. The site is at elevation of 5.5m above mean sea level (MSL) 

Plant Reference Condition 

Reference Conditions at the Plant Site are: 

1. Ambient Air Temperature = Tra = 30 degrees Celsius 

2. Total Barometric Pressure = pr = 1013.2 mbar 

3. Relative Humidity = 70% 

4. Shaft Speed = 3000 i-pm 

5. Power Factor = 0.80 

6. System Frequency = 50 Hz 

7. Fuel Supply Temperature = 27 deg C 

8. Gas Fuel gas (LHV) = 37,557 IZj/I<g 

 PI^& ~onfiwration 

Technology Combine Cycle Power Plant 
Natural GasIRLNG 
HSD planned to be added (as Backup Fuel) 

Gas turbine + HRSG+ Steam turbine 

I M21e I Gas Turbine - GE. Steam Turbine - Harbin China ! 

Units 

Output 
- -~ 

Model 

3GTs+3HRSGs+lST 

572.67MWISO Installed witha de-rated audnet capacityof 525.58MWaud 494.53MW 

at (*C)  re^^! -- - -  . . I 
Gas Turbine model- GE (PGgipE) 

SteamTurbine type - single shaft, double pressure, two-casing, two-exhaust, ilnpulse 
condensing steam turbine. LNlg0-8.396/0.75/536/273 

Section A - 37 
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Plant Characteristics 

/ Gross installed capacity at IS0 conditions 1 572.67MW 

The generators are capable of maintaining constant output for system frequency range of 49.5 - 50.5 Continuous operation Hz in accordance with the requirements. 

525.58 MM7 Gross Cap_acity at RSC 
Auxiliary Consumption 31.048 MW (5.91%) 

Net Plant capacityatRSC 494.532 Mw 

The plant is capable to operate continuously within the voltage range of 215 - 235 1cV. 

Net Plant efficiency (LHV) 

Net Plant efficiency (HHV) 

Generation voltage 

Grid voltage 

Reactive Power 

The;;plant is designed to operate with reactive capability of 0.85 for GTs (Leading), 0.95 
(leading) for ST / 0.80 (Lagging) for all GTs and ST. 

45.805% 

41.333% 

lSKV -- 
220 KV 

NcPise 

The noiselevel is 64.3 (avg) &(A) which fall within the EPA prescribed environmental limits. 

- 50 HZ -- - -- 
Lead 0.85 for GTs and 0.95 for ST/ Lag 0.80 for all GTs and 
ST 

8 MW/inin each GT 
' Ramp up rate of generators 1.15 to 2.1 MW/min for ST 

Complex Baseload Hot start 208 min 

Comple~ Startup 6r Loading Time Complex Baseload warm startqaq min 
Complex Baseload cold start 666 min I 

Fre uenc Limits 

Water Resources 

In absence of adequate subsoil water and pipeline water, the power plant is designed on a sea 
water with RO plant. 

Section A - 38 
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BOPS II - .-exyu.e A (itr) - ~ i n i n ~ u m  loacZin~ details 

. -  . 
A$ par GasTurt i~OEM'~ rt?~~mrrmdotbn, the trpital Mn8 tcmperatw~ nqsio:  the prc-mh 
mode of oucr~tion ir above 190Q1;. TheroforR, hc minimum ladine oo G t  told 1% 90 I*!w at 
whidt GT A oecr~tc ~ t h e t  romtys1;0n bilkcrs mode 'bango avrr itmm ~re.mk mode to 
Extwlded Msn.Man mi&),rr$,J~;t to ria& e:id fmqucncy, hoivswr i m e *  of JW off farad 
ttrguetxy (k Gas?ur%~ cOcnbu)lbOn mode ohangoear tan occur barn Pfc-tVM rrade (9 
Mrrxled kawLeirn qode, *figs will fewl; bi f11~11qr Nm cmiIYIOns ab#& 1l1e ~ e r ~ l b k .  
cnvlromeniri kniu anJ con&uwr er;st ian cn p m  twl totrear b@mJ&ma~c to GT 
rnmbu2im h~rdvrjrc. 
Ir(obronm ~ c u r n c q ~ p l ~ ~ ~  

Ourlngpt 1wd.b &eevcntorolf t a d  frequency ~ ~ r i r l h n 5 ,  the nmnal ou~put Alkoff with 
s& resulrr In h~dr kz thn rhc defined rrhhm, f ~ r  ihlr wc&h th& ~ 1 l l & 8  ~YLW 
wftyensto, Tuhlno t m d h  b thc most otvrlow toMpenstion op2lbn, rcsuncd h mode 
chaneewhur i~om&&uuloom~(PhtJ lo fitended lean lean (diffur~an)~dhuc~scd flrlng 

LFompt Head BQPSp 
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~ ~ w p u : b a 4 c n ~ h , m t o f ~ c a ~ ~ c q w r a ~ o p c n ~ w . d o n m l ~ t w : 6 1 1 ~ ~ w l : h  
:cccdr9--uf~ln hdsIa~:$an$o dOfncd nw'mombr:tk:c~rwrio thnrcblw m e :  

o p r s d ~  t h  9E st z>p&ronwr ldlb or Yu*. load cmdl81% shoutd mr b . ~ .  aof & no& 
yraada4pdmal furI'o%arcyI%achiowi whonthoGTb rvd~~ tornear rnax l r ru rnau :~pc~v~ .  

c*rfcl roccmmcr&tia> f a  r0ndnuo.s mw'c ~ ~ 5 c o  rs tn rhs combdon mode da; vculdw 
@ann:wd cd:~'o.x v4tich k b p r o r d x w  c m L l b n  m d e  LPM).Ib& ; d u c b n  made Is alrx dw 
tmz bohcbl a p n e o n  m d o  for onsurhi apmed hnfdvnra lto. Canrhucu: ard wcnded n>o& 
opr~dur In wniW t o j n k h n  k mt mcorrmon&d ho to rodudcn In comtuceon hxdrzro 
fif~.(RcforcncckmentGER-S620PI). 
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Fire Protection Svste~n 

I. Fire area, fire escape and evacuation passage 

Eve~y building of the plant has been provided with a specific and dedicated "Emergency 
Evacuation Map" at the entrance and other conspicuous locations to warn and update the 
entrants of the buildings about the route to be taken to assernbly point, in case of any 
emergency. 

Also, every building has been provided with the adequate number of emergency 
evacuations passageways (exit doors) which are always kept healthy and unobstructed to 
be easily accessible during any emergency. 

2. Evacuation Channels 

Plant has dedicated emergency warning (siren, buddy system, walkie-talkie, hot lines) 
system, while actions from evely employee are clearly documented in the plant Emergency 
Response Procedure on what to do when they hear the alarm / observe an emergency 
situation. 

Moreover, dedicated Fire Wardens are assigned against individual buildings who will 
ensure (in case of any emergency) the complete evacuation of the workers in the dedicated 
building. 

Plant has also dedicated assembly points, where every individual has to report after 
hearing the emergency siren and then a robust headcount management system is followed. 

In case of any off-site evacuation need (due to any injury), dedicated emergency vehicle 
(ambulance) is also available at plant, which will support prompt evacuation of injured 
individual to the nearest medical facility. 

3. F!e-fighting system and fire extinguisher 

Internationally accepted (i.e. NFPA) and advanced firefighting & fire protection systems 
are available at plant (including: fire hydrant network, water deluge $stem, gaseous 
suppression system, foam suppression system). 

Adequate number of fire extinguishers have also been installed across the plant premises 
(indoor a well as outdoor) and different training sessions are imparted among the team for - 
its operation throughout the year. 

4. Fire pump and alarm monitoring 

Plant has a dedicated fire water network (covering whole plant premises), along with NFPA 
compliant fire pumps and water storage facility (supporting ample time of firefighting). 

Early detection of the fire is given the paramount importance which ensures that fire is 
detected at the incipient stage. These (smoke detectors) are widespread across the plant 
and integratedwith plant fire siren system. Multiple manual call points are also installed 
across the plant for actuation of the fire siren, upon observing any fire emergency. 

Section A - 41 
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BOPS 11 - Annexwe A (v9 

Plant Lavout 
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BOPS I1 - Annexure A (vii) 

Details of Maior Eaui~inent  

Generator 

GT-Generator: 
?<>,.:. .,$ .,..,, '.',.". ,~'~:,;.,:,:..,:..-..'I'."".' ",*.>..*:<: .,,, ',. .I:.:,"; ... ;;..i 
;:Dki c,.$tio6 :;:. . .: .$,.. .:x:;!,,;-: yz2.j;;<?~;:;;>:;;:-: :: :?+.; ,;,; :,: ,;:: ,.. T..: :;.;:, .,,. :.+ ;, <..:,. , ., , .: ..: .*,:, ;: ..,, ;,>,;,: ;,x:.: ,.,:..<;:..:..:I ..3>:,,, >. 

Tme 

Rated capacity 

Rated voltage 

Rated current 

Frequency 

Rated speed 

Power factor 

Number of phases 

E~citation device 

Stator winding connection 

Number of stator winding terminal leads 

Insulation class 

Running duty 

Protection class 

Efficiency 
5--- 
Ambient temperature 

Weight 

Dimension (length x width x height) 

??i*g;$; :,",; ,:..,,. ,: 

kVA 

kV 

A 

Hz 

Rpm 

PF 

No. 

No. 

0, ,O 

C 

kg 

Mm 

* 

$$~;;;;~~;;,y$~yg:{&~$~~~ys$~ ,>:: . :,. , :>=: %.,..> . , . c , . l ~ ,  . ::.sJ<.:."...<:::::,>':.: .......,. ,%..: *. :'? 

Generator:gAs TEWAC - 
163,500 

l 5 m  

6293A 

50 

3000 

0.8 

3 

AC Brushless 

WYE 

6 

F 

S1 

Ip54 

98.4 

50 degree C 

181,437kg - 
8867 X 3886 X5118.7 - 
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ST Generator: 

i Frequency I Hz I 50 I 

Rated capacity 

Rated voltage 
- - - .. -- 

! Excitation device I I Brush Excitation I 

lcVA 

kV 
.. -- 

I Ratedspeed 

Power factor 

, Number of phases 

237,500 

1575Ov 
................ .... -- .... .. 

Rated current A 

1 Running duty ! I SI I 

8706A 

Rpm 

PF 

No. 

Stator winding connection 

Number of stator winding terminal leads 

Insulation class 
........... . -. .......... 

1 Protection class IP54 

1 Efficiency 98.7% 
- - - -. - - - ....... ~. ... 

[--Ambient temperature C 40-50 degree C 

3000 

0.8 

3 

I I 

Weight 1% I z30.21cg 1 

No. 
-- ................................................. 

F 

Section A -44 
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Dimension (length x width x height) 1 hlm 10800 X4700 X ~ O O O  
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 transformer.^ 

Main Transformers 

Manufacturer I TBEA Hengyang Transformer Company Ltd. 

Country of Origin 
-- - 

Year 

International Standard of 
Manufacture 

1 Rating I 17oooo ~ V A  1 250000 1cVA I 

China 

2010 

IEC6oo76-1:2000, IEC60076-2:1gg3 JEC6oo76-3:2000, IEC60076-5:2006 

Serial Number 
............ -- -. ..-.. 

1TBEA. 710.20ag5, TBA, TBA iTBEA. 710.20296 
100245111,100245121,100245131 

1 Dissolved Gas ivfonitoring ' I GE Hydran System I GE Hydran Syste~n I 

ModelIT~pe I S F P Z ~ O O O O / ~ ~ O ( T H )  

HV/LV I (232 +6 - , e . ~  1.25%) / l g k ~  
- - - -- -- - 

T 
- - ( Tap 23 Taps 

SFPZ-250000/220 TH 

(232 +b -16X 1.25%) / 15.75 k~ 
-. - --- -- -- - .- - - - - 

23 Taps 

/ Frequency I 50 Hz 1 

Fire Separation Are Wall available 

1 oil capacity I 43500 kg 1 55120 k6 ! 
I 

Cooling 

Actual distance between ST Hall and 
Transforu~er is 15.5m which is greater than 

required distance mentioned in NFPA 1 

I Specifications of Oil 258 Kalamay 1 2525:: Kalamay 
* I 

ODAF 

Standard 1 

k::betection - 

Section A - 45 

/ --Suppression I Deluge Water Syste~n 

Linear heat detector 

Deluge Water System 

I 

Linear heat detector I 

-- 1 
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Awiliarv Transformer 

I year I 2010 I 2010 I 2010 I 

.... ....p.>.-.'..:. ......:.... .L,!; ...........-.... 
2E*s ;6t;r.:;;.!;;. .... .. > ,::., .. ,..;::. ,*,,. 1. 5. ?. ....i.~q%$-.%.q,g <. .: .;> ................ .............. ,.. .......... ,,!, ... ;: ... ;T~ansformer. :tzi5;> 

Fuzhou Tianyu Electric Manufacturer Co. Ltd. 1.. . .  . .  ..... ................. 

Fternational Standard 

I 

GBl094.1.2.3.5 GBl094.1.2.3.5 
I IEC60076 IEC60076 

Rating(MVA) 30 

Voltage/Frequency 15f?xz.5%/6.gkV / 5oHz 15*2~2.5%/6.gkV / 5oHz 15+2~2.5%/6.glcV / 5oHz 
. . . . . . .  . ...... . - ..--... ......................... ........ i _--- - . .  - -- 

I 
Tap 5 5 5 

I 

Cooling ONAN I ONAN ONAN 

g3;; f?3 ?::G~g$w"~rF~*,:7:2;: 
;.;,. . $ ~.Tran$foi:.Se1".' ;<Zi> 

Oil Capacity 7860 

SpecJBrand of Oil as# IZalamay 25:: IZalamay 
--- I 1 ~ y p e o f  I 

Fuzhou Tianyu Electric Co. 
Ltd. ... ~ ........ 

Fuzhou Tianyu Electric 
Co. Ltd. . -  . 

Section A - 46 

Linear heat detector 

Deluge Water System. 
- 

I --Fire Detection / Linear heat detector Linear heat detector 

d 

--Suppression 
- 

Deluge Water System Deluge Water Systein 
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BOPS IT - Annexure B 

Adiustment of heat rate & aux. cons~unption based on exclusion of one or two 
gas compressors 

Extracts from Inde~endent Consultant's INESPAK) Report 

TABLE-31: COMPARISON.OF PRIMARY TEST PERFORMANCE PARAMETERS 
WITHNVITOUTMO COMPRES,SORS' LOAD 

, . . . . . . .. , . . :. ...,,.. , . '  .,; ... ' . :  . _.. :.. 

TABLE-32. COMPARISON,OF ~R~MARY'TEST.PERFORMANCE PARAMETERS 
WI~H~IX~UT:O.NE;COM~~E.SSOR<S~ LOAD 
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BOPS 11 - h m u . e  C (i) 

RtNG Sample Bills Au1.a 2020 

Section A - 48 
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. , . . - . . . - . ~ . - . .  . ~ .  

&,- i.&?LI;J. .vIU :.a .zc%z. ;?7338t . im* .' 

F ! .  ?lay.*- 'a' r i 
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Indigenous Gas Sample X i s  April 2020 

-3'i??k h\?X?U .JLC&?tp, * 
ni 

ZW**~ w i u  U=KM rd&1: *bw~\.t~u j 
, i . .  ,qt; 1 'I ! 
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Generation Tariff Petition - Section A: Bin Qasim Power Station I1 

Section A - 54 0 



Generation Tariff Petition - Section A: Bin Qasim Power Station I1 
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BOPS I1 - Annexure rC lii) 

Current 
month SCM 
rending 
Previous 
month SCM 
reading 
Total SCM 
Consumption - 
RLNG 
Consumption - . -- 
:,":::in SCM 

Gross Heating i Value(GCV) . BTU/SCF I 983 1 983 983 i 983 983 I 
NGMMBTUs MMBTU J ~ : . l  1 392.287 398,127 420,678 1,996,941 

I 

- 
RLNG K=Hn 
MMBTUs ~ I B T U  I /  / 177,838 j 170,307 43,873 : 176.434 186,450 884,905 

I %Am MMBTU L'KJ* 1 579,423 554,570 566,161 , 574.561 607,130 2,881,846 

1 Generation on mn.I . c-- M 1 74,260 j 71.074 72,560 1 73.636 77,811 1 369,341 

conversiol~ SCF 
from SCM to 
SCF 
RLNG 

I ~,",";,"d'!,, SCF 

A 

B 

C = A -  B 

D 

2- 

Current Reading on the bill 14,446,494 hasbeen corrected to 114,446,494 to make the total Quantity 16,468,102 in bill as 
meter was reset 

Conversion 

G=En 

' 

-.,a 

Generation on iMWH 
RLNG - -- 
Generationon 1 ,MWH 
NG i 

Section A-  58 0 

I I 

58,232,037 / ss.9ss.g~~ 
I 

41,624,5j6 j 40,060,802 

16,607,461 1 15,895,113 

i 
408,544,204 j 390,9a1,657 

I 
I 

180,919,472 173,258,005 

N = I</ 
LxM - - - 
0 = i\I- 

N 

factor ( h m  scF,scM ( F 35 i 35 35 ,: 35 

6 , 6 2 5  1 114446494~ 

i 
48,926 1 97,978392 

16,227,331 1 16,468,102 

399,085,043 1 40~,0~5,906 427,967,571 2,031,544,381 

j 
176,886.335 i 179,491,374 4 189,683,130 900,238.317 

-s=tgscq 

5,097,198 i 4,881345 4 983 569 ! 5 056 963 
+ C..'- . I d -  L... 

"792 21,827 
- ........... 

51,468 49,W 

.. ...... ..- ... ......-....... 

80,452ds6 1 325b38329 

I 

22,284 I 22,612 / 113,410 
.............. - 

50,276 51,OW 53.915 255,930 

NG ! 

11,510,263 / 11,013,768 1 11,243,762 1 118411,139 12,057,494 57,236,426 

63,051,028 

17,401,598 

5d44Jo4 

~2,763,724 

82,599,605 

258363.179 
.......... 
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BOPS II - Annexwe D (i) 
Part load Adjustment Factor table - Gas - CC 

'Note: 
.i) Heat a t e  Galues:fbclbd% f79;3%/..ar$based on.three GTs in operation. 
2) Heatrate M I U S ~ Q ~  65%+51.2%a1e based on two GTs in operation. 
3). Based on one G i n  base toad operation. Due to steam tuihine Ilrnitatlon, GTcan be only at base 
4) Use Linearinteyolafipn l l ien  the.ldadirarratIon values%II between the statedvaiues for  each 
5) ~ l z o t . ~ l l l  be ope.&&d:as p:er bpetatfonal ~eehnical limits, 
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BOPS II - Annexlare D (53 
Part load Adjustment Factor table - Gas - OC 

Annexure 2 
Net Heat Rates ~o<ectian Curveibr Part Load Operation- Complex 1 

:Correitionfactoron Natural gasfuel far. 
Percent L*ad:Factor (Net) Simple s d e  Remarks 

loD% LO000 Note.1 

Note: 
1):Heat:rate,~~lu~.~or:l00~-6~~7~.are bared.oh,all.~hgee CTs In operation. 
2) Heat r ~ c ~ ~ i t i s ~ o f o r ~ + , 9 7 $ . ~ ~ ~ ' i %  load aye baseij"on~two.~nln opefation. 
3) Heat rate:valuez fhr, load.at.32::7%.and beloware based.an one ~f id-aperailon. 
41.U~. Llnear lnfereslation whentheload vqiatiop value$ fall between the stated values fareach 
3 piant MII bgo"apiated,;d:ai pe~perational~echr!iml'li'mits. 

..., 
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BQPSII Plant 

Annexure E- Part Load Adjurtmcnl Example 

tsy,,i_...,... 4 ...,*<.. &.~.~;::~&~";&y;$;$:~.::,*>~~~:~-&.g '.' '"" 
Load Net Ef f  NetHR 

2:OD:OOAM IJd 495 

3:OD:OoAM 1JUt 495 

4:OO:OOAM ?Jut 495 

5:OO:OOAM lJUl 495 

6:00:00AM ' lJUl 495 

7:OO:OOAM lJUl 495 

8:OO:OOAM l d U l  495 

9:OO:oOAM 1JUI 495 

1O:OO:WAM lJul 495 

1l:OO:WAM IdUI  495 

D00:OOPM lJUl 495 

1:00:00 PM 1 d U I  495 

2:W:OOPM ' 1JUI 495 

8:W:OOPM 1 d U I  495 

4:W:OOPM 1JUI 495 

5:W:OOPM 1JUI 495 

6:W:OOPM lJUl 495 

7:OO:OOPM lJU1 495 

Page l o f  1 

8:W:OOPM 1JUl 495 0 0 0 0 495 

9:OO:OOPM lJUl 495 0 0 0 0 495 

10:OO:OoPM 1J~i 495 0 0 0 0 495 

1I:OO:OO PM 1Jd 495 0 0 0 0 495 

l2:OO:WAM ?Jut 495 ' 0  0 0 0 495 

Total 
f.rk3,.:..- .-=T-.-7,.---. .-~>".-<...-.b-,*- T 6 b - a  --$.".:-.-., 3rw.m -, .=:. <-*-..--.. r7.." 7m... - .z-, *,cFmx.." A,,, -. '-."..* *- .."c:*""-" .. ,-.-,.. -, ,.y> ~ ..,....s.c-,,.e~.?, '* ..>,? 

93,780 

n =~L,L.."~?~~~~~~:in:~r~~i~~~i~::1;.~~~x.'.:_.~E~p~.~~i'.:w~~i-d~,iii:~&w. BenchmarbHeat R a t e , ( ~ ~ a l . m m b t u s ~ o t a l * t . M M W ~ j ~ [ ~ = _ n n ~ 1 O O O / g ) ~ I ; i i 4 ' t , ~ ~ ~ ~ i ~ : i ~ 1 ~ ; 9 ; 9 : : ~ . , i l + ~ ~ ~ ~ ~ ~ ~ . ; $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ f ~ ~ ~ ~ ~ ~ , ~ ~ ~  
rzr.7> :~~,.r;;.-~T-.---.-r...,. ,.,,, .;-. -..-..-7.;---- ..-, 5-I: 1,-..~,-,i6. i6-~..T .- ..,=....,- > -:."s-p< "&-,-. w*,ma -.-- ~...- ..&2-:727...-,.%.r*.. - ,-.,*... 

838.50 .""-." .v.-- ""'-"'"'""'- ,... ,k &ci;ir:i-.:e-~i~~i~'I:i('.ii::.#~ri:~::i1~p~:i~ .&!E:e:) 5 ~ ~ ~ ~ p ~ W ~ ~ ~ ~ ~ ~ d j ~ s t m e n p ~ . a ~ ~ ~ [ P ~ ~ ~ a r e l o a d . ~ e t . ~ ~ ) : : h , 5 I I I M t t ~ ~ ~ . i ~ y ~ i ! f ~ ~ ~ ~ 4 i ~ ~ 8 ~ $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2 & d - f , ~ ~ ~ ~ , s , ~ ~ : . ~ i : I B ~ ~ a a ~ ~ ~ f j L F ~ ~  1.W90 

495 

495 

495 

495 

495 

11259 

32 LO121 489 101% 1.0204 8423.76 

33 LO182 486 102% 1.0193 8414.45 

34 LO244 483 102% 1.0181 8405.01 

35 LO306 480 103% 1.0170 8395.44 

33 1.0182 486 102% 1.0193 8414.45 a 

4.166 

4,161 

4.157 

4,152 

4,161 



Generation Tariff Petition -Section A: Bin Qasin~ Power Station I1 

BOPS II - Annexure P (i) (Gas) 
Degradation table -Net Heat rate HHV 

Heat Rate Degradation Factor 

* 3rd party Heat RateTest 
FY 18 - 22 :As per actual FFH 
FY 23-42 :As per 88.456 Utilization (In line with availability numbers) 

Note: Simple cycle output has been computed from combined cycle 3rd party test results, by 
removing ST 

Section A- 62 



Geileration Tariff Petition - Section A: Bin Qasim Power Station I1 

BOPS II - b e x u r e  F (ii) (Gas) 
Degradation table - Net Output (Gas) 

-ad Pam Heat RateTest 
N18-22:&peramalFFH 
N23.12:&perBS.4%Utlll2atbn (In llnewlth avallabilltynurnberr) 

Note: Simple cycle output has been computed f ~ o m  combined cycle 3"' party test results, by 
removing ST 

Section A- 63 



Generation Tariff Petition - Section A: Bin Qasiln Power Statioil I1 

BOPS II - Annexure G - O L W  break UD 

Gas - 
BQPS-11 OgtM Levelized per year 

I LTSA 576.37 1 805.04 

Plant OEM Cost - excluding LTSA 861.58 / 427.72 - 
Overhead Cost 1 991.09 

PISD 

BQPS-I1 O&M Levelized per year 

Total 19437.95 / 1,418.81 1 1,520.03 1 134.89 1 4,511.69 1 

1 LTSA 2,009.44 - j 2,585.81 

Section A - 64 0 

I 
Plant Om1 Cost - excluding LTSA 

i Overhead Cost 

1 Total 19437.95 1 1,418.81 1 2,689.09 / 136.21 / 5,682.06 1 
861.58 1 427.72 

991.09 

679.65 133.68 2,102.64 

2.52 993.61 





c o n  of ~ q u ~ t y  

Depreclatlon 

a c s f x g x z  PKRMn 

ad= bfortheyear PKRMn 

,.,.-,. ,~lculauono~,~ariftmmPDnentTff.~ ...--.... - .....-..-. m-s. .... ...... .. ........... .,::+:::,.... . ....... ,..; ,: .. . . , ..... , . . . . , : :A !~ :  .,.. .,,..-...., .... ~ilf~ii:i;;L-~~j~~:~!."~~~~~~~f~~~i~;~~Ijj:~~~~~,~~:.:~I:!:::..'.:;,":::.:;':I'~?.1~~~?::~~~~~~~~~~~!!'::"::':::::;:!!.:.':' ,..-.., "' ":.:;::::'::::C.:Xi:!:!iiii1:2LC:::,:<::~T:.:::::fT"-i1 '"X*'."'."." '" ' '. .'- ... . ... .......... .. ........ -3-:::i::. .... ... . . . .. ... .. .. . ....... r::;: ,.. ..-2 -...-.-- i :r:!::::::::x :..!v?. :~::t::~:..:i:::.~:;::~:>::~::::~.:~;~::~z~~~~ih::!!i.~+;~::~:?.::~:: .::, 

Gas - 
Netcapacity ae M W  494.532 494.532 494.532 494.532 494.532 494.532 494.532 494.532 494.532 494.532 494.532 494.532 
Plantfanor af % 88.41% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 

Netcapacityunisatpbnt factor ag=aexafx8760 
l l W 0  

GWh , 3,830.19 $830.19 3,830.19 3,830.19 3,830.19 3,830.19 3,830.19 3,830.19 3,830.19 3,830.19 3,830.19 3,830.19 

Tariff romponenson Gas 

HID - 
NctCapacity . ah MW 463.46 463.46 463.46 463.46 463.46 463.46 463.46 463.46 463.46 463.46 463.46 463.46 
Plantfactor a1 % 88.41% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 

Netcaparnyunb at plantfactor aJ=ahxalx8760 
l l W 0  

GWh 3,590 3,590 3,590 3,590 3,590 3,590 3,590 3,590 3,590 3.590 3,590 3,590 



K.Elendc Umlted 
GeneratlanPlanllTatiHPetitlon 
8QP5 I1 Plant 
Annexure i-PA8 Movement 

Cost- Withoutsurpluron revaluutlon 
Dpenlng PKR Mn 60,997 60,997 60,997 60,997 60,997 60,997 60,997 60,997 
Capltallzatlon PKR Mn 
Dbposal PKRMn 
Uarlng PKRMn 60,997 60.997 60,997 60,997 60,997 60,997 60,997 60,997 

Accumulated Depredation 
Opening P K R M n .  45,718 47.801 49.883 51,965 54,048 56,130 58,213., 60,295 
Depreciationfortheyear PKRMn 2,082 2.082 2,082 2.082 2082 2.082 2082 702 
Depreciation-Disposd PKRMn 
Uorlng h PKRMn 47,801 49,883 51,965 54,040 56,l30 58,2l3 60,295 60,997 

NetBookVaiuc-Fhedhee c=a+h PKRMn l3.196 11,114 9.032 6,949 4,867 2,704 702 

Capital Work b Progress 
Openlng PKRMn 
Capex PKRMn 
Transferto Pbed hreD PKRMn 
Uoslng d PKRMn 

Net RAQ E = c + ~  PKRMn U S %  11,114 9,032 6,949 4.867 2.784 702 

Average RAB - PKR f = r v f n g c o f e  PKRMn 14,230 12155 10,073 7.990 5.908 $825 m 3  351 

~ c b t  Portion 
LDwlComponent 
Forelgo Component 

Spread on KlBOR I % 250% 150% 250% 250% 250% 250% 2.50% 250% 
CostofDebt-Low1 borrowing m = k + l  % 17.66% 17.66% 17.66% 17.66% 17.66% 17.66% 17.66% 17.66% 

UBOR n % 229% 229% 229% 2% 2% 1% 2% 229% 
Hedge 0 % 15.37% 15.37% 15.37% 15.37% 15.37% 15.37% 15.37% 15.37% 
Spread P % 4.50% 4.50% 4.50% 4.5WA 4.50% 4.50% 4.50% 4.50% 
CostofDebt-Foreign borrowing q = n + o + p  % 22.16% 22.16% 22.16% 22.16% 22.16% 22.16% 22.16% 22.16% 

~k~~~~~~~~~c~,~~~~hh;~;;~~:~~j~~~~~j~;~jI~~~~~jijijj~~jiji~~ii~~~~~j~~~~-~i:'~~~~~:~~~~~/i,~~~~~:j~!I:jj~i(~~.:j~IIjj~i:::~~:~~~~~j~~j~~fii~p~~,~,~~:~jjp~~,~~~~~~~~~~~~~;~~~:~~~~~:; ..?:, ~:::~:z~:~~~r:~,:;;+~;~;;~ 
-''''L':''" I.; ...,.,..,. .,.. . , ...... ...,.. .... . ... . ..,... ,......,.,.,.. *., rr  ....,I...... ... .,.:, ':. ....- " ..,.. i ..,. 

Cost of Debt-Low1 
Cost of Debt -Farelgn 

a l = f x h x i x m  PKRMn 1.760 1303 1.245 988 730 473 215 43 
a b = f x h x l x q  PKRMn 

Page 3 d 4  



K-Eledrlc Umlted 
Gcnention PlantsTarlHPftltlon 
8QP5 I1 Plant 
Annexure 1-FA8 Movement 

Cost ofEquHy 

Depreciation 

a c = f x g x l  PKRMn 1,298 &I08 918 729 539 349 159 32 

ad= bforthcyear PKRMn 2.082 2.082 2,082 2,082 2,082 2.082 2,082 702 

Gas - 
Net Capacity 

Plantfador 

Net Capadtyunkat plantfador ag=acxafx8760 GWh 8,830.19 3.830.19 3,830.19 3,830.19 3,830.19 3,830.19 3,830.19 1,290.72 
IlOOO' 

TarlHromponentron Gar 

HSD - 
Netopacity ah MW 463.46 463.46 463.46 463.46 463.46 463.46 463.46 463.46 
Plantfador al % 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 88.4% 

Netopacity u n k a t  plantfador 
aj=ahxalx8760 

/ l o w  
GWh 3,590 3,590 3,590 3,590 8,590 3,590 3,590 1,210 

Page 4 of4 



K.Electrl~Limllcd 
Gcneratbn PlantsTariff PellUon 
BQPS II Plant 
Annexvre J (I) -Calculation of Indexed ROE 

Average Exchange rates PKRIUSD 104.82 104.81 110.01 U6.17 158.38 164.21 178.03 2ffi.W 206.03 

MBamount -Generation PKRmn 40,894 42,080 43,318 43226 43,186 42,919 41,240 40,268 40,268 

Additions, net ofDepreclatlon & 
PKRmn 1,187 1,238 8 (140) (261) (1.679) (97g 

Okpo~abdurlngtheycar 

Yoarwlrc indexatlon bared on exchange rater (a) 

Ulculatcd with referencetoexchange ratcofa rclevantyearvrexthangc ratcof bare ycurforexumpie 16.31% in M2019elrulatcd as PKR 158.38IUSD dlvlded by PKR136.17lUSD 

PKRmn 40,894 42080 43,318 43,326 43,186 42,919 4l,240 40,268 40,268 

Total PKRmn 100% 1W% 1W% 1W% 100% 103% l W %  l W %  103% 

Total indexation % 

Ycarwbc lndcxati0n-c0nrIderin8RABweI8hlage[c=(~xb)] 

RnE- USD bared [dl 

Indexation (el 

RoE-lnd~xedatPKR206/USD[f=dx(tt  ell 

FY 2016 % 4.7% 0.0% 282% 484% 50.3% 69.3% 98.WA 98.0% 



K-Electric Limited 
Generatlon Plants Tariff Petition 
BQPS II Plant 
Annexure J (il) -Illustration for ROE Indexation 

Indexation for the quarter 1 91-N2024 
Date of indexation I July3,2023 

Reference RoRB Cost of Equity component for FY 
PKR / a 0.9338 0.9964 

2024 

'i7 & OD selling rate of USD as notified by National 
bank of Pakistan at June 30,2023 

PKR / USD b 
Reference exchange rate PKR/ US0 c 

indexed RoRB Cost of Equity component for N PKR / = a / 1.1332 1.2092 
2024 

Page 1 of 1 



K-Electric Limited 
Generation PlantsTarlff Petition 
BQPS II Plant 
Annexure K - Calculation of Worklng Capital 

KlBOR 
Spread 
Total 

Receipt - days 
Payment - days 
Net days 

RLNG bill 

Net capacity 
Load factor 
Units for365 days 

Allowed Heat Rate for the Quarter 
Reference price 

days d 
days e 
days f = d - e  

MW g 495 
% h 88% 

GWh i = g x h x 2 4 ~ 3 6 5 / 1 0 " 3  3,830 

Amount for 365 days PKRI kwh I = i x ] x k / l O A 6  104,369 

Amount for outstanding days 
Withsales tax 
Cost of working capital 

PKR Mn m=fx1/365 6,577 
PKR Mn n=mx( l+ l7%)  7,695 
PKR Mn O=cxn  1,320 

Daily gas 
60 days - 
Amount of 60 days 
Actual SBLC given 
Lower of 60 days or Actual 

SBLC cost (actual with cap of 0.5%) 
Cost of SBCL 

MMBTu p=gxjx24xl,000110A6 97,980 
MMBTu q - p x 6 0  5,878,782 
PKR Mn r = k x q l 1 0 A 6  19,405 

5 2,118 
t =  Lowerof r o r s  2,118 

% U 
PKR Mn v = t x u  

PKR Mn w 
PKR Mn x = w x c  

Total cost of working capital PKR M n  z=o+v+x  1,651 

Net Capacily units at plant factor 
Gas - CC 
HSD-CC 

Gas - CC 
HSD - CC 

GWh 
GWh 

PKRI kwh ac=z laa 0.4310 
PKRI kwh ad=z/ab 0.4599 

Page 1 of 1 



Generation Tariff Petition -Section A: Bin Qasim Power Station I1 

BOPS II - Annexllre L 

Output adiustment in Temn~ei.ature 

Section A - 72 







K-ElrmlcLlrnlted 
G ~ n e r a l l ~ n  PlanUTarlflPeUlbn 
BQPS ll Plant 
PnnuureN-OuDge schedule and plantlador 

MI  =Minor I n s p M l ~ n  
HGPl i Hot Gar Path bspcnion 

Note: Requlad day. for STMajor Overhaul are 60 day., STMinor Ouerhrul arcThlnvi3Ol days, GTMdor Ovelhrul anThlrm Seven (371 dayrand GTHGPl arcScucntccn (17) d r y r  However, when the Majoroverh~ut cc-Indds wilh the Annual Scheduled outage, thc addition81 required dry. formalorovcrhaut have bccn 
shown above. 



1-dxk PKRmn 137 137 I 3 1  I 3 4  132 

m = e x k  PKRmn 1,548 1947 1,475 13U 1,486 

n n f x l  PKRmn 1,445 1.444 V n  1,410 1387 

Hovtr n a  24 24 24 24 14 
Oayl b nL 363 365 365 365 363 
HOUIII~ D Y C I ~  S=IX~ no. 8,760 8,760 8,760 8,760 8,760 

..- ,@qhryl*,<$~.q:gp&*<s$~. -,- .G . - . -<.,-."2:?..:25.mTs55:7*, .$s?ai.e~,k$<&2h~~&A&*/~%&L~~~q2~Qa~~~&~&~&g*"#jE~~~~i.~>~g~,:~>~ . r,$q .m,. 7, G-q 

Sb~llberoylawdLvl!hActurlorcunanrr 

Flxed-Foreign o = s x l  PKRmn 1AW 1,454 1396 1,429 1,405 

Ton1 P PKnlnn 4394 4,593 4,379 4,484 4.410 

m.1 
m-2 
GT-3 
ST 

cost 
[shall ho r6pLmdwlthrdurlm~tlnrumdl 

OEM EXI~~ IE I  ~ ~ p ~ r n ~ a ~ d a l r t r ~ e m e m  

I I MaIorOH I I 
I ( MaIorOH I 

I I MalorOH ( I 
I MlnorOH I I MaloroH 

PKRmn 2,789 2,749 2,752 2.881 3219 

'Ovr~oul~orchd~dcdbo~~doofon~rdfir~dho~m.Am~ngly. Uluc~rnuwNlarrvwhcnr~p~m~~~l~dor~dfirrdho~~~iIIb~~rhfcvd 

MI. Mln~rlnspeLtbn 
HGPI- HolGnPath Inspection 

:-.--.-,.- O&M c o m p ~ " ~ ~ ~ t i ~ d ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ 7 ~ ~ ~ ~ a ~ ~ v :  ......--. - -"...-. c... 

Torilf<omponenLl 
Ishall ha roplarrdwlthacturlqu~n~rhllndolcdtrrlffmmpanennl 

Varllblc-loo1 d PKRI kwh 0.0352 0.0352 0.0352 0.0352 0.0352 

Vrriablc-Forclgn PKRI kwh 0.3969 0.3969 0.3969 0.3969 0.3969 

Flrcd-local f PKRIkWh 03704 0.3704 0.3704 0.37M 0.3704 

Flxcd- Farclgn 8 PKRI kwh 03754 0.3734 0.3754 0.3754 0.3754 

Net Clpadty h MW 494.5 494.5 4M.5 4MS 434.5 

Avallabllityfanor 
15hall be replacedwlthAnuall 

I % =a s a w  83.8% 87.99: 85.4% - 
Availrblc opadtq f = h x l x s l l W O  GWh 3.9m.1 3,898.9 3,717.8 3805.7 3,743.8 

oisplfch hnor 
[Shall bemplned wllh Actual] 11 % 103% 103% 103% la% 103% 

UnIU IonIOU1 k m j x j l  GWh 33W.l 3,898.9 3,717.8 3.8D3.7 3.743.8 

Addillan IoCWlPar per flnandal flatemem PKRmn 1,859 1.883 1.802 1.954 2,146 

Total '4 PYAmn 4.W 4.632 4,554 4,834 5,355 

Wcrl(Under1Rrmvew m p - q  PKRmn 154) (40) 11751 l3sOl 19551 

WerIIUnderl Remvcw-Movement 

op~nlng PKRmn 1541 (931 1268) (619) 

Addition 1 - r  PKRmn 1541 1401 11751 13501 (955) 

ctoxlng u Pmmn (54) (93) 1158) [ 8 B ] r ~ < ~ ~ ~ ~ ~ ~ ! ~ . ~ @ ~ < ? $ ~  

x = l f v l O  Pmmn 

y=Kx6% PKRmn 

z=Xx40% PKRmn 

mmplel l~n of MOH 



Generation Tariff Petition - Section A: Bin Qasim Power Station I1 

BOPS II - Annexure P 

Head of Terms 

POWER PURCHASE AGREEMENT 

TERM SHEET 

This TermSIteet dated.xx~ (the "Date ofSigning'3 is asummary  of t11ept.incipal andindicative terms 
fo1. inclusion i n  the Power Pur.chasc Agi.eemozt (the "PPA'V to be enteiked into betureen XX 
Genei.atiilg Station (Plant) which ispal- t  of ICE'S generationfIoet, a n d  I'r.ansmissio~~/LoadDispatcI~ 
Centel. ILDC) of ICE findiuiduall~r a "Parhr" a n d  tooethei. the "Pa~.ties"l i n  relation t o  the sale  a n d  .. .-- -. < , 
purchase of electrical energy. ~ h ;  t e r n s  a;;d conditi-bns contained in thisnon-binding tern1 sheet a r e  
indicative a n d  non-binding i n  nature. Any suclr obligation o r  agreement will be created only by the 
execution of  a definitive G w e r  om.chask aoreement (the "PPA3 blr Seller. a n d  Buzter (as defined 
below, and-colle~tiuely tke "Pa~hes"), the jhv i s ionsbf  which, if& executed, willsupersede this 
Term Sheet a n d  all  other agreements, if any, related to  this document a n d  theproposed h.ansaction. 

Buyer 
-- 

Purpose of PPA 

-- - - - - -. . - - .. - . - -- . .. - - -- a- 

Plant 
---- 
Product 

. ,,.:.,. . .. . , . : ~ c s c ~ i ~ t i o n .  ,. ., , ': :..< . ' . . , .  ~ . .  . , . . . , : ,.. . . . . . :... : ' ' . ' . . . . . .  , .  , . .  
. . .;, . . . . .  . 

,. . 
Sr #, ' . . 

Term 

Terms: , )' ,. . .....,: .. . .. . . . . . .  

Contract Capacity 

Seller 
-- - 

Load ~ i s ~ a z ~ e n t e r  (LDC)/ Supply Business 1 
BQPS 2 

The Plant shall sell all electric2 energy generated by it to the Buyer based on the 
dispatch instructions issued by Buyer and the fuel available with Seller to meet 
such dispatch in line with the agreed availability plan behveen -7 buyer and seller 

- - - -. -. . - -. --- -- 
[.I Description ofplant to be added 

. - . - -- - . - ---- -. - -- - . . - - - -- - - 
The"Proc1uct"to be delivered andsold by Seller and receiveda~idpurchasedby 
Bu}~erconsistsof:(a)allenergy,orBu)~ehapplicableportion, expressedin LIW11, 
generated by the Plant and delivered to the delivery pointlinterconnection point 
("Delivei,ed Energf) b) all other plant output including capacity and 
ancillary se~vices c) Black start ficility, if applicable - 
TheterlnofthePPAsl~all beeffective on theEffective Date(tobedefined in the 
PPA) and shall terminate m o l l t r a c t  Years or the expiiy of the regnlatol). license 
of the Plant, whichever is earlier, followving the Effective Date ("Termy'). 
"Contract Year" means each consecutivei~-~noiperioddurii~gtheTern~that 
colnineaces onthefirst dayofJu1)~following theEffectiveDate,andeve~yJuly Is' 
thereafter. Tl~efirstContractYearsl~allbeapartialyear,con~mencingon the 
Effective Date. 

The Contract Capacity shall be XX IMW (net, at reference condition) 
- 

Buyer shall have exclusive right of energy and capacity of the Plant. 

I I I Subject to terms of PPA, The Seller shall: I 
Sale and Purchase of 
Energy and Capacity 

(i) &lake available to the Buyer the Declared Available Capacity up to 
the Contract Capacity 

(ii) Deliver and sell to Buyer at tlie interconnection point, the 
dispatched net electrical output 

Subject to tlie terms of PPA, the Buyer shall, in accordance with NEPRA approved 
tariff: 

I (i) Pay Declared Available Capacity (Take or Pay mechanism) 
(ii) Pay for the dispatched and delivered net electrical output 



Generation Tariff Petition - Section A: Bin Qasim Power Station I1 

Section A - 78 

- -.- ' . .  , :Dcs~ription : ..,. ' .  ' :- ' . ,... ,,, ... - . : .. . ..:- .i_ _ . ,  . . . . . . . 
. . . . -  . .  - 

. . .  . . .  . . .., 
Buyer's share of the Delivered Enerw shall be measured using electric metering 
devices. The Metering System shall be in place prior to the delively of net 
electrical output to the interconnection point. Seller shall maintain and Buyer 
shall inspect such electric metering devices In accordance with the agreed ternls 
and conditions behveen buyer and seller and approved by NEPRA. 

The PPA shall contain provisions pursuant to which Seller shall send Buyer 
monthly invoices in form and method determined by the Parties, showing the 
amount due to the Seller for the relevant inonth, specifying MWs supplied, all 
billing parameters, rates and factors and all other data relevant to tlie calculation 
of payments. 

The Plant shall perform at  aNet Heat R ~ ~ H R )  of XXXX as witnessed and/or - 
approved by NEPRA. Necessaly Corrections shall be applicable on part load 
operations. 

At the beginning of each Year, the Plant shall submit to the Buyer, its Annual 
Operational Plan, which shall include but not be limited to the following: 

- Planned Outage Schedule 
- Maintenance Outage Schedule 
- Forced Outages Allo~vance 
- Annual Availability 
- Minin~um Dispatch requirements as per technical limits 
- Fuel allocation as available from tlie Fuel Supplier 

Upon receipt of the Plants' Annual Operational Plan, the Buyer shall review and 
provide timely feedback on the operational plan based on the following: 

- TheYear's demand forecast 
- EconomicMerit Order Projection (tentative) to be provided to theseller 
- System constraints including planned outages in the nehvork if any, to 

be provided to the Seller. 
- . Annual Dispatch Plan (tentative) - to be provided to the SeUer annually. 

Upon review of the Plant's Annual Operational Plan, both Parties shall mutually 
agree to the final plan for the upcoming contract year 

-- 
Seller shall achieve availability of no less than XX%, The Plant shall be 
responsible for the availability of the Co~nplex for Dispatch by the Buyer. Upon 
receipt of a notice of Dispatch from tlie Buyer, the Seller shall generate and 
deliver the Net Electrical Output at the Interconnection Point in accordance with 
the technical limits as per grid code and all applicable standards/pmdent 
practices. The SeUer shallgive prompt notice to the Buyer regarding any changes 
to availability of the Complex caused by events such as: 

(i) Force Majeure Event; 

(ii) Scheduled Outage; 

(iii) Forced Outage; 

(iv) Partial Wrced Outage; and 

(v) Any other event wvl~ch causes alteration in availability 

. .. - - - - - -- - . - 

Sr # 

g) 

1 )  

13) 

-- 

Terms. , ,'. : ' ,&  . . . . ." 

Metering 

Billing 

Net Heat Rate 

Annual Operational 
Plan 

Plant Availability and 
Dispatch 



Generation Tariff Petition - Section A: Bin Qasim Power Sta t ion  I1 

* Seller wiU insure operate, maintain, manage, replace, repair, study, test, 
and othenvise use the Plant up to its batte~y limits in accordance wit11 (i) 
Seller's obligationsinthePPA,and tlie OEM Manual(s), (ii) Prudent 
electrical and utility practices,and(iii)allapplicablela~vs(inclnding 
environme~ltalla~vs): consents, and gover~liiientnl approvals, including 
aU applicable standards a~ldguidel~nes adopted fro111 tirneto timeby 
governmental authorities 

Sr:: 

14) 

Sellerwillschedule and pe~foonn required lnaintenance according to the 

* Seller~nllinsureacaill~tallii~si~rableris~~<tl~covera~einanmount not 

fuel to tlie Gen Station to maintain guaranteed availability and to  meet dispatch 
notifications. 

- 
Terms  . .  : ., 

Operation and 
Maintenance Costs 

I The Seller shall also make its best efforts to maintain the inventoiy of Back-up I 

crt-T -. . . -. - . - ---- 
. r ~ e ~ c r i ~ ~ , o ~ . ~ : . . . . : -  ... . c . .  >. . . .  . . . . . . .  . ' 

, , .  . . .  . . . .  . . .  
. . .... 

Seller will bear all costs and expenses for Operations and Maintenance of the 
Plant and any othercostsup to the delivery /interconnection point for the 
perfornianceofSeller's obligations under the PPA(collectively, t1ie"Seller Costs"). 
h y  ancillary services costs to be excluded fro111 the Seller Costs shall be discussed 
in the PPA. 

- 
TbePPA~~llals~include,mongotlierthiags,tlefollowingcovenants, tarns, 
and/or conditions: 

I Puel f o r x ~  days and ensure t l ~ e  readiness of Plant to operate on Back-up Fuel to I la 1 F U C ~ ~ U P P ~  maintain guaranteed availability and meet dispatch notifications. The Seller sliall 
also be r&ponsible to obtain consent from the Buyer, prior to operations based on 
Back-up Fuel. 

In no event the Seller shall be required to operate the Plant on HSD for a period 
exceeding xu hours in any Year, provided that prior consent has been solicited 

17) 

I - -- - . - 
Tlie Seller shall be responsible to ensure readiness of Black Start Facility all the 

Start time in order to start the Plant in case of widespread electrical blackout to operate -1 
18) 

the Plant in Island Mode. 
Relevant Payment Terms for ~ n e &  shall be 30 days. The Buyer shall pay the 
Seller the Capacity Payments for the available capacity for each month (70% in 
advance and 30% immediately after month end) and energy payments for 

Start-ups and 
Miniu~nm Load 

M I dispatched a id  delivered net electrical output for tlie re lei^; niontli. - . - -. .- - -- - - - 
Liquidated Damages I To be discussed behveen the Parties I 

I 

from ~ u ~ e r  for any additional hours. 

The Seller shall make technical references available to the Buyer concerning the 
required times for Start-ups and minimum comples/machine loading 

Island Mode 

Force Majeure Events and the obligations, duties, compensation, and recourse 
available to each Party during such events including but not limited to PPFME 
(Pakistan Political Events that occur inside or directly in\rolve Pakistan) and , 

CLFME (any Cbangein Iatvto the extent of Wrce Majeure Event) shall be 
negotiated and finalized in tlie PPA. 

The Seller shall be responsible to make tlie plant fully capable of operating on 
Island Mode, to the e.*ent consistent with the Technical Limits, for recovery from 
a local or widespread electrical blackout through its Black Start Facility and 
voltaee reduction to effect load curtailment. 1 

The PPA will also include a termination light for extended force niajeure that 
impacts Paitfs ability to perform under the contract. 

..-........-.... -- . -. ....-......-...... 
standard events of default, as appropriate. 

.. -. . - .. - .. -. .. - . - . -- .. 

Section A - 79 



Generation Tariff Peti t ion - Section A: Bin Qasinl  Power Sta t ion  I1 

-- - 
p - p m s  -7 I 

In tlie event of any disputes between the Parties, the Pasties sliall seek to resolve 
the same in the following order: 

- -  t 
I I 

I I I I. Through mutual discussion involving Steering Committee I 

24) 

I Other terms & conditions for settlement of disputes shall be mutually agreed 
between tlie Parties I 

Termination 

25) 

Seller shall indemnify Buyer against any damages (unless resulting from Buyer's 
gross negligence or willful misconduct). 

The PPA will include standard terms forTennination. However, Parties agree that 
there slinll not he any Termination for Convenience in the PPA 

:I: Indemnification 

Buyer shall indemnify Seller against any daniages (unless resulting from Seller's 
gross negligence or willful misconduct). 

-- 
Governing Law Laws of Pakistan 

Dispute 2. If the dispute in question is not resolved tlirough mutual discussions, then 
senior management of KE shall resolve the disputes. 

Section A - 80 

* 

- - - - - - -- -- . - - - - -- - -. 
EachParly shall be required Lokeep the terms andprovisions, of tliePPA and this 
Term Sheet, confidentialandprohihitedfroni disclosingsuchternistoanythird 
party, subject to certain limited exceptions specified in LliePPA. 

-- -.- I 27) 
Confidentiality 
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working world 

Reliance Restricted 

Chief Financial Officer 
K-Electric Limited 
KE House, 39-B 
Sunset Boulevard, D.H.A. Phase 2 
Karachi, Pakistan 

Project Power - IC Report on O&M cost evaluation of BQPS II 30 November 2022 

Dear Sir 

In accordance with your instructions, we have performed the work set out in our Purchase Order (No: 7500048189) dated 29 
March 2022 (the "Engagement Agreement") in connection with the evaluation of forecast of operations and maintenance cost 
of owned power generation plants prepared by K-ElectricLimited ("KE or the "Client" or "you"), as part of seeking stand-alone 
tarifffor each power plant under IPP mode from National Electric Power Regulatory Authority ("NEPRA") ("the Project" or 
"Project Power" or the "Transaction"). 

Purpose of  our report and restrictions on its use 

This engagement is of due diligence in nature and accordingly this due diligence report ("Report") on Bin Qasim Power Station 
I1 ("BQPS 11") has been prepared by consortium comprising OMS (Private) Limited ("OMS or "Technical cum lead consultant") 
and EY Ford Rhodes ("EY" or "Financial Consultant") (hereinafter jointly referred as "Independent Consultant" or "IC", "We" or 
"Our") based on their respective technical and commercial analysis performed in accordance with the scope agreed vide 
Engagement Agreement. The supplementary analysis performed by IC during the course of this engagement has been 
compiled and submitted to KE separately. 

This Report has been prepared on the specific instructions of KE, solely for the purpose of the Transaction and should not be 
used or relied upon for any other purpose. This Report (or any portion or summary of it) may not be quoted, referred to or 
shown to any other parties except as provided in the Engagement Agreement. 

We accept no responsibility or liability to any person other than to KE, or to such party to whom we have agreed in writing to 
accept our responsibility in respect of this Report, and accordingly if such other persons choose to rely upon any of the 
contents of this Report they do so at their own risk. 

Nature and scope of the sewices and limitations 

The nature and scope of the services, including the basis and limitations, are detailed in the Engagement Agreement. 

Whilst each part of our Report addresses different aspects of our work, the entire Report togetherwith Appendices should be 
read for a full understanding of our findings and advice. 

"Banner headlines" used in this Report are intended only to act as an introduction to the page concerned and should be read in 
conjunction with rest of the page. They are not intended to represent any recommendation, conclusion or finding. 

Our work was completed on 30 November 2022. Therefore, our Report does not take account of events or circumstances 
arising afterthat date and we have no responsibility to update the Report for such events or circumstances. 

This Report has been finalized based on the data, explanations and feedback provided by the Client during the course of 
engagement. 
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EY 
Building a better 
working world Nature and scope of the services and limitations (cont'd) 

IC highlights that our Report do not include any recommendation to you on your future course of action. Any decision to 
proceed with tariff petition may entail consideration of several factors, some of which IC may not be aware of. The evaluation of 
these factors or advising you on any business decision does not form part of scope of our work of this Report. You should 
therefore consider the appropriateness of the Report in light of your own objectives and financial situation. 

While EY has performed a review of the Operations and Maintenance ("O&Mn) cost model, we have not assessed the contents 
of the model i.e. the financial statements or roll-forward for their appropriateness for financial reporting (as per applicable 
framework) or taxation authorities. Further, as summarized in section 2 of the Report, our review is based on the data and 
agreements I quotations of the respective power plants made available to IC during the course of the engagement. 
Reasonableness of O&M costs has been performed by OMS in detail based on substantial review of relevant supporting 
documents, wherever available. Additionally, we perform our work in the capacity of IC and have not assessed any agreements 
for their authenticity I legalityfrom a legal and tax perspective. 

IC has reported broadly on matters, which Consortium members have noted and which appear significant to us for the purpose 
of technical and commercial due diligence. In addition, please note that: 

a) Our work in connection with this engagement is of a different nature to that of an audit or a review of information, as those 
terms are understood in applicable international auditing standards. Consequently, we give no assurance on such 
information. 

b) Our scope of work was limited to the review and analysis of information made available to EY by the management of KE, 
physical site visit and discussions with key management personnel of KE. 

c) We have relied on the information provided during the course of engagement and have assumed the genuineness of all the 
documents and the signatures thereon as if they were originals and also assumed that the scanned or soft copies conform 
to the original. 

d) Transactions, data and events which were not recorded and which were not disclosed to us may not have been identified 
during our due diligence. 

Detailed findings of technical due diligence performed by OMS have been placed in the appendices to this Report with 
summary findings and considerations highlighted in different sections of the Report. 

The contents of our Report have been reviewed by KE management, who have confirmed to us their factual accuracy. Further, 
feedback provided on the draft Report has been duly addressed, wherever deemed appropriate. 

We appreciate the co-operation extended by the KE team during the course of this engagement. Please do not hesitate to 
contact us if you have any questions about this engagement or if we may be of any further assistance. 

Yours faithfully 

For and on behalf of OMS (Private) Limited (Technical cum lead For and on behalf of EY Ford Rhodes [Financial 
consultant) consultant) 

Abu Adil (Senior General Manager) Rana Nadeem ldrees (Partner) 
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1 Key considerations 

Key considerations 

Home r e y  considerations 1 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Abbreviations 

Key consideration Commentary Findings I Recommendation Pg. no. 

Plant operating profile 
and availability I 
utilization factor 
assum~tion 

c Under an integrated MYT regime, KE had a consolidated 
O&M tariff component based on projected operating profile 
and load factor of its plants. 

P Since, KE is planning to seek standalone O&M cost tarifffor 
each plant, including BQPS 11, therefore, Management has 
assumed ~roiected D~ant availabilitvl utilizationfactor of 
88.41% (i:e. {he maximum achievable average availability1 
utilization factor during remaining plant life). - .  

P Aforementioned assumption of projected plant utilization to 
match projected plant availability has been kept aligned with 
other IPPs, for the sake of tariff petition. 

P BQPS II configuration includes 3GTs, 3HRSGs and IST. 
P Since NEPRA determined the performance of complex 

through 3rd party test i.e., Gross Capacity: 525.584 MW, Net 
Output:494.532 MW, Net Efficiency (HHV): 41.33% and 
auxiliary consumption: 31.05 MW i.e., 5.908% of gross 
output, therefore, it is implied that the same shall stand 
accepted as such. 

1; .%,;. .:: 
c Major cost events and the variable cost annual spend , ,, . .,.. n.~a..~':g:j. 4 ..-...... -. .... . . . . . .  

profile during the requested tariff control period has been 
assessed keeping in view forecast availabilitylutilization. 

Methodology applied c KE intends to submit its petition for each of its owned power 
for preparing O&M tariff generation plant under IPP mode. 

c Previously, NEPRA has considered the Revex component of 
O&M cost for the immediately preceding year (reference 
year) and accordingly determined the O&M tariff component. 
In this particularcase, KE is submitting its petition in advance 
for tariff period commencingfrom FY24 in the current fiscal 
year. Therefore, for the purpose of O&M cost estimation, 
FY22 audited numbers have been used. 

P Since variable costs, including event based costs, are 
claimed based on actual utilization of the plant, risk of 
claiming any extra cost for lower actual utilization is 
negligible. 

P The availabilitylutilizationlloadfactor assumed by KE is 
reflective of the brownfield nature of the plant and expected 
maintenance requirements over its remaining useful life. 

. . ... .;. : . .  ... ....I .. ; :,.. ,.,- +._, i1 .;:. 
:* :+ . .'- '-' " . . . .  :.. ,: ... ..: .-, 2 

. . . . . .  ':..!>.. :. :! . -- 
3-.c,- . ., ,: .,.: , . . . .  . . . .  
;. -I.... ." + .c.v... .. -.. :. ....... 
;. .., :. .- . . . .  :. . 
j.'i!S......'.' _. . .'. . I  :- . ,7 

....... 
;:!:$?).;::;; 2:-,,. .' 
, -.;,::.;: . . .  ,.?:. . . . , . . .  . 6 .  
i . . . . .  .,!.*~ .". , . . . 
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c KE would need to assess its readiness to address any 
additional information required during tariff determination 
process. 

-- .,- .......... ,. . . 
,.;;..i.g:fi ,'ii.;; .& :. ....... ,*;.. : 
< : :::: . . 
, '&-  ?, . .. ' . ;. .-:'.-' . .. '.s 
... .:..... I_ .... 3 :. .:i . '2. .. 

P The findings of this Report are also expected to provide ; ; : ;~~: ;~: . .~ ,~~~~~j ;~;  
comfort around O&M cost estimation of KE, during the tariff j,:; ... .... J: ,, .. .A ;..;. ::,. ;: 

,,>. 
. . 

determination process. ~* - L ' .., 
"..'?~:,.:',.,. ' -. . ~. 



1 Key considerations 

Key considerations 

Home b y  considerations I 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Abbreviations 

Key consideration Commentary Findings I Recommendation Pg. no. 

Reclassification of P The adjustments mainly reflect the impact of: c KE has evaluated and concurred with the identified 
update of exchange rate assumption by KE from PKR adjustments of IC and accordingly reflected those in its expenses between 

adjusted average tariff computation. 
foreign and local 
components and other of PKR 2.9b in VOM foreign and PKR 2.8b in FOM sections of this Report. 
adjustments foreign). 

P reclassificationlrevisit of costs suggested by IC in local 
and foreign components of VOM and FOM. 

P These adjustments translated into a net cumulative increase 
of PKR 2.6b in FOM and a net cumulative increase of PKR 
2.0b in VOM over the requested tariff control period. 
Consequently, average per kwh VOM cost increased by PKR 
0.0276 and average per kwh FOM cost increased by PKR 

Basis used for c Basis of estimations can be summarized in four broad 

estimating O&M costs categories: 
P Linked to latest available POs/quotations; 

Management estimatelpast experience; 
P Based on FY22 values and SAP history; and 
t Linked to CSA 

P IC has substantiated the reasonableness of assumptions on 
sample basis (covering -89.9% of value) through checking of 
POs, quotations, SAP history, underlying agreements and I 
other relevant data I basis considered by the Management. 

1, 32.:: 73;-:.:: ...: 
c Estimation basis used bv the management were found LS~+.-. . ..as, : . . . . ~ .  . 

reasonable I consistent kith the hisibrical benchmarks, I . , . . . . . . . . ;.<I - 
underlying agreements and I or historical basis. . . . .  . . : : .  '.. % . -. .. . - -  k:;;,:!;;;< :.:: ;:;-:g,ij 

P As hiahlighted above, some re-classification adjustments , . . Six .. .: 
(bet&enlocal /foreign and variable I fixed components) 
and cost reductions were identified by lC. These have 
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been agreed with KE and accordingly have been 
addressed in the adjusted average tariff computation of 
KE, shown in later sections of this Report. 

, ?, .;:. 7% . .. . 
. I  ,. ...2. .. *.. F.  .,: ..:. ,.:.;. k;, ..;.2. ,!>, .. - . 

1 l:j!.:f!+o>~!'Ti%d .-..>+ ?k:;..:::;;;,:y:: 
,. .. .r..-..2':.r F .,-.. ~a.: ... . . ,,: : .,: , ,/.,>, ,<2;!:::; i;: ,,.. . .>;-;;. "':.. .... . . (,,:,., <.- ,:.:.... ..i:;,~.,. 

, : .. -. .- . :.>- ' 
. -. .:. ,, ,,:' ? .,& ;.<; :;: 
t . ? .  ,( :. .t.,,:. -'<.- 
'.1. .. .. ;,- i. 



1 Key considerations 

Key considerations 

Home considerations I 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and .... 
5 O&M cost and average tan ... 
6 Abbreviations 

Key consideration Commentary Findings I Recommendation Pg. no. 

Benchmarking of O&M 
costs (Gas operations) 

PKRlkWh 
BQPS 11:l .I779 
UCH-1111 .I775 
Nandipur: 1.3180 
Average of UCH-II and 
Nandipur: 1.2478 

- -- - - - - 

P From technical compatibility perspective (same GTs 
and fuel etc.), BQPS II average tariff has been 
benchmarked against estimated indexed tariffs of UCH- 
II and Nandipur power plants for FY22. 

c In terms of total reference average O&M component of 
tariff, as shown in the adjacent column, total BQPS II 
O&M cost tariff is aligned to UCH-II but at lower side as 
compared to Nandipur. 

P Fixed cost ratio in BQPS 11 (63.3%) is fairly aligned with 
UCH-II (60.0%) however it is at higher side as 
compared to Nandipur (36.2%). 

P Foreign cost component of BQPS II is 65.6% as 
compared to 75.7% for UCH-II and 88.4% for Nandipur. 

Enabling cost benchmarking: 
P Due to lack of publicly available data about benchmark 

projects, enabling costs were analyzed at FOM local 
level. 

P On an overall reference average tariff basis, KE's O&M cost tariff 
is fairly aligned, as compared to the benchmark power plants 
despite having high comparative FOM cost. 

P FOM costs are high primarily because of high FOM local costs 
i.e. FOM local cost of BQPS II constitutes 31.4% of total O&M 
cost, as compared to 18.4% for UCH-II and 11.6% for Nandipur. 
This is linked to the following key factors: 

P Extensive and continuous maintenance needs for open 
cooling system based on seawater; 

P Significant annual and routine maintenance cost related 
to 3 huge gas compressors installed at upstream of GTs; 
and 

P High general maintenance costs associated with plant 
equipment, HVAC system and paint requirement due to 
sea side location, corrosive environment and usage of 
sea water for cooling and for RO plant. 

, .. . 08tM cost indexations c BQPS II average tariff is expected to be indexed as c The requested indexations are aligned with benchmark projects ' ~ ; . : . : ~ ~ ~ ~ c 2 g : ~ ~ .  :.:>:' 
follows: and recent determinations by NEPRAfor other thermal power ;:::-?~.:'::':,: :...-..:,- 

,. .~ , 

c Local costs: Pak CPI Quarterly projects. ~.>:.: <,::.. ..., >.<. , 
,, . ..-:-. .< ,..? . 
ii..+. '..( 4. .  ,- 'L 

P Foreign costs: US CPI and Exchange rate ; I .,. .:. . , . .. . ,:.. . ., ,.A . .: 
Quarterly variation . ~ , , .  . .  ., ,. . ,,>. .:,.. :- < ..-? ',, ..,. . ,.- 

.!-. .'. > , 
:Y *.' 
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1 Key considerations 

Key considerations 

Home K e y  considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 0&M cost and average tan ... 
6 Abbreviations 

Key consideration Commentary Findings I Recommendation Pg. no. 

Plant operations on c BQPS II is not yet commissioned on HSD, thus, no 
HSD as a back-up fuel operational history or tariff is available. 

e HSD working is based on following key assumptions: 
c FFH factor of 2.5 has been considered for Cl and 

1.5 for HGPllMl as confirmed by OEM ; 
c Net capacity of 463.46 MW; and 
c Net Efficiency (HHV) of 42.5%. 

c Current CSA does not cover HSD operations for more than 
150FFHs on three (3) GTs. For the purpose of tariff 
calculation; a factor of 2.5 has been considered subject to 
actualization as per renegotiated CSA with OEM. 

. .  - . 
while maintaining the approved de-gradation curve under 
primaryfuel. Such capping should also be enshrined in the I I 

e KE to consider requesting one time adjustment in relation to 
net capacity and heat ratelefficiency under HSD mode of 
operations, based on third party testing duly approved by 
NEPRA. 

e In case NEPRA allows HSD commissioning, the CSA would 
also need to be re-negotiated with OEM accordingly.This 
should also cover caw~ina of wlant owerations on HSD mode. 

. .  . 

tariff petition. 
t O~erational constraints. such as. ~rocurement. handling and 

. .  . 
; .-2!.3-q,,32 
::.'-:-:.,.--l,. ..'I:-. 

. . ::.:...'-',.:;- ' . 
:I. :: .; ..: ' ;, . . .  - . . 
. . . ,. , -.; 
'__.I .. _ . . .  , ' .  . : '. ..-;' . .  . . . - .  . . -: 
. . ., ~ . . .  , . 

' ,  ::=! " ;: . .::. .., 
. .. , .. . - : -. - 

storage of liquid fuel, should also be carefully cons~derid 
while setting the cap for HSD based plant operations at any I I 
given pointin time.. 

c As fuel risk is oarked with IPP. from Dower aurchaser 
/regulator perspective, optimum availability'is expected to be . . 
made available by IPP and hence leaving the fuel mix I 
decision purely a i  IPP end. 

- p-;r- .S . , .: ,. . . . .. 

"-  ' ".s'. ,:;::' 
Unbundling BQPS I1 plant is currently operating under the umbrella of c KE is suggested to seek adequate openers (e.g. those related \,-: ;,: : . .: , .-: L 

consideration ' overall KE system. Accordingly, cost structure may change to the recovery of legitimate incremental O&M costs that may I!:,..:, . .,:. , . ,-,, .A 
going forward, in case Management decides to unbundle arise in future due to potential unbundling of the utility) in its ,,.3c,,. . . .  , . , ,. . . .  ., 
the utilityinto distinct business segments. tariff petition. ..(. ':. ', 

L.. L -.. . . .  . .. .~ . , 

Other commercial 
considerations 

of third-party O&M contractor scope) with performance 
guarantee mechanism and indirect reflection in fixed or and framing request for the O&M cost components of the 
variable O&M charge is not available to KE. Consequently, tariff. 
such costs and risks are being parked withlborne by KE 
instead of a third party and hence bear a cost recovery 
challenge. However, KE does not envisage any cost 
increase due to continuation of an in-house operating 
model. 
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2 Project background and scope of work Home 1 Key considerations 
f! Pioject background andsc ... I 

E.<E has hired C O ~ S O ~ ~ U ~  of OMS and E\b for the 3 Technical specifications of ... 
4 Adjusted O&M cost and ... 

independent evaluation of projected O&M costs for BQ$S 11 5 O&M cost and average tan ... 
6 Abbreviations 

b K-Electric Limited ("KE) is the only vertically integrated power utility of Pakistan. 

P KE carries out operations and maintenance of its power generation plants, including major overhauls, under service contracts with 
OEMs andlor in-house (with or without vendors support), as applicable. 

P KE's existing integrated-Multi Year Tariif ("MYT") period is due to expire on 30 June 2023. 

b As part of its preparatory work for next MYT petition, KE has internally decided to opt out of M M  for generation component of its 
business and is in the process of applying separate generation tariff for the following owned power generation plants, covering their 
remaining useful economic lives as tariff control period: 

P Bin Qasim Power Station - I ("BQPS I") 

P Bin Qasim Power Station - 11 ("BQPS 11") 

b Bin Qasim Power Station - 111 ("BQPS Ill") 

b S.1.T.E Gas Engine Power Station ("SGEPS") 

a Korangi Town Gas Engine Power Station ("KTGEPS) 

P Korangi Combined Cycle Power Plant ("KCCPP") 

t- KE has prepared an O&M cost forecast for each of these power plants for the purpose of tariff petioning. For this purpose, O&M costs 
have been derived keeping in view historical and forecast revenue expenditure ("REVEX") and capital expenditure ("CAPEX") for each 
plant. 

B KE hired a consortium comprising OMS (Private) Limited ("Technical cum lead consultant") and EY ("Financial Consultant") (hereinafter 
together referred to as "Independent Consultant" or "IC") for assistance in the evaluation of the aforesaid projected O&M costs. 
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2 Project background and scope o f  work  Home 1 Key considerations - 
h Project background and:sc ... 1 

O&M costs related to generation segment are reflected in 3 Technical specifications of ... 
4 Adjusted O&M cost and ... 

audited financial statements as expenses incurred in 5 O&M cost and average tari ... 
6 Abbreviations 

generation and additions to CWlP - generation segment 

REVEX A 4,751 4,695 5,195 5,054 5,322 4,770 
CAPEX B 9,003 6,877 6,429 4,521 5,656 4,505 

N 1 7 A  FYl8A N 1 9 A  FYPOA FY2lA FY22A 
0 REVEX nCAPEX 

I I I . Reconciliation with auditedfinancial statements, . . I 
1 
O&M expenditure 4,751 4,695 5,195 5,054 5,322 4,770 
Add: Depreciation & 
Amortization 7,648 9,061 9,878 11,729 11,436 11,657 

w 

@KeZendituretota~ ' ' ' 

Y 

12,399 13,756. Is073 .16,783 16,758 1.6;423 
O&M expenditure support cost 1,089 920 1,138 986 1,223 1,273 
Add: Depreciation & 
Amortization s u p p m p t  

43 55 68 82 85 212 

!~&~ 'ex~end i tu re . t o ta~~  . : 1.,132,,...974.56 ' 1;206 . i.,068 4,308 : I,@$ 

I 
. . 

Expenses 'incurred 'in 
generation as ber AFS 13,531 14,731 16,279 17,851 18,066 17.9~4 

Source: Management dala 

16.1% 13.7% 
0.0% 

FY17A N18A FY19A FY 2OA FY2lA FY22A 
VOM nFOM 

Variable O&M local 126 138 147 1 24 117 169 

Fixed O&M local 1,098 1,204 346 823 884 938 
4.376 2.353 2.232 932.62 1.134 1.032 

Generation - Plant and 
machinery additions 

7,509 6,385 6,857 4,234 5,059 4,162 

Generation - Others 1,494 492 -428 287 597 343 
!sub-total, 9,003. 6,877 6,429' 4,521 5,656 4,50$ c Per management, since existing MYT does not bifurcate O&M into variableand fixed costs 
Add: BQPS Ill Project Cost 0 30 14 16,625 45,372 21,819 and accordingly, therefore costs are being maintained in the form of REVEX and CAPEX 
[CWIP additions as per AFS 003 6 907 6 443 21 146. 51 028 26 I 32@ only. According to the Management, for the purposes of comparison with the proposed 

O&M bifurcation into fixed and variable cost going forward, historical O&M costs have 
Source: Management data and KE Annual Reports been bifurcated based on assumptionssimilarto that of projected O&M costs. 
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2 Project background and scope of  work 

composition and comparability limitations of existing MYT 

---- 

Home I Key considerations 
h m e c t  background and sc ... I 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Abbreviations 

c KE's current Multi Year Tariff is an Integrated MYT which includes costs 
and returns for all three segments i.e. Generation (all plants), 
Transmission and Distribution based on Regulatory Asset Base (RAB). 

P While the underlying costs for three segments are defined in the current 
MYT determination, certain components such as base rate component 

Ib 11111 
m and working capital component are not bifurcated segmentwise. 

b Similarly, plant wise tariff bifurcation in case of generation segment is not 
availablewithin the MYT. 

I c Current MYT includes below components: 

c Fuel cost based on allowed benchmarks (indexed value for the 
month of June 2022 was PKR 21.72/kWh*); 

c RoRB and Depreciation components which cover for Returns on 
Regulatory Asset base (indexed value for the month of June 
2022 was PKR 1.13/kWh* for generation); and 

c Operation and maintenance costs for generation, that are 
covered through: 

b O&M component allowed for Revex expenses (indexed 
value forthe month of June 2022 was PKR 
0.59/kWh*); and 

c Capital nature expenses allowed as investments and 
included in Regulatory Asset Base 

b As explained above, base rate and working capital components are given 
on Company level, which include coverage for Generation segment as 
well. 

b Accordingly, MYT in its current form is not comparable with the O&M cost 
tariff being requested under IPP mode. 

Source: Management data 'Tariff values based on total units sold basls 
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2 Project background and scope of work 

Scope of work of IC 

Home 1 Key considerations 
!2 Project background andesc ... I 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Abbreviations 

Comment on the historical and projected operating profile of plant 

Review and evaluate grouping of O&M activities under fixed and variable 
components 

Review bifurcation of expenses in foreign and local components 

Review and evaluate completeness of O&M costs 

Review and evaluate assumptions used for projecting O&M costs 

Evaluate enabling I associated cost loading over O&M cost component of isolated 
plant 

Identify gaps in costing and provide estimates to fill those gaps 

Benchmarking of O&M costs against those of comparable projects 

Consider inventory in hand and consider its periodic depletion till end of term 
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the plant 



3 Technical saecifications of the alant 

Key technical specification and plant configuration of 

BQPS II 

Home 1 Key considerations I 
2 Project background and sc ... 
b Technical speciticatioos of ... 1 
4 Adiusted O&M cost and ... 
5 O&M cost and average tan ... 
6 Abbreviations 

 the Power Plant operates in simple cycle as well as combined cycle mode. 

P It comprises of 4 Generators, which are: 

P 03 x Gas Turbines (GTs): 

bThe Plant has three (3) Gas Turbines that are General 
Electric (GE- Model PG9171 E) France. 

Technology 

Configuration 

P 01 x Steam Turbine (ST): 

P The Steam Turbine is of Harbin Turbine Company Limited 
(HTC China) 

P HRSG type - Q11141554.3-177.3 (36.5) (8)-8.92(0.79) 
(0.1 )/539(275). 

Combined cycle power plant 

3GT + 3HRSG + 1ST 

P 03 x HRSG: 

P HRSGs are of No. 703 Research Institute of CSlC make 
(China). 

P Each HRSG system comprises of a flue gas bypass system. 
HRSGs are without supplementary combustion, and each 
HRSG comprises of double drum, integrated deaerator, 
horizontal type, vertical spiral finned pipes, and natural 
circulation. 

P 03 x Natural Gas Compressors (NGCs): 

I 

I 
Type Of fuel 

Units 

Equipment 

Capacity E 

Natural Gas - Primary, 
HSD I RLNG - Backup 

Gas Turbines & Steam Turbines 

1 Make 

I 

I 

3 x 127.8 Gas turbines, 
1 x 189.27 MW Steam turbines 

572.67 MW IS0 Installed 

Gas Turbine - GE, 
Steam Turbine - Harbin (HTC) 

P Full Load operation requires 2 functional NGC, with the 3rd 
NGC on standby. 

P NGC Inlet Pressure is 2 Bars, and Outlet Pressure is 28 
Bars. It has 8.5 MW Motors. 

P NGC is 02 stage centrifugal compressor (split casing type) 

Model 
Gas Turbine - Model PG9171E, 
Steam Turbine - HTC China 

I 

1 
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3 Technical specifications of the plant 

Plant Performance Results 

Home 1 Key considerations 
2 Project background and sc ... 
$Technical specifications of ... I 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Abbreviations 

P Plant PerformanceTest was conducted in 2018 by NESPAK and SGS as per NEPRA approved guidelines 1 parameters. PTC46-2015 standard (Overall Plant 
Performance) guidelines were followed for preparation of test procedure, conducting and evaluating the Heat Rate and Capacity (Primary Test). Following the approval 
of Test Procedure by KE and NEPRA the primary and secondary tests were conducted by NESPAK- SGS JV. All the primary and secondary tests were witnessed by 
KE and NEPRA's representatives. 

P As per Performance Test Parameters, the difference of net and gross output is 31.05 MW (5.908%). This auxiliary consumption of 5.908% is higher than other plants 
but is reasonable based on the following conditions: 

P Gas received from SSGC is at a very low pressure (6-7 bars) and is required to be boosted to 28 bars. Power consumed to boost the gas pressure is around 
17MW (60% of total auxiliary consumption). If SSGC supplies higher pressure gas or RLNG is used, the auxiliary consumption will drop down to 2.7%; 

P Open cycle Seawater is used forthe cooling system of the plant which is also one of the majorfactors contributing to auxiliary consumption. 

b The results of the test were shared with NEPRA & subsequent capacities as included in Generation License are as follows 
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1 

2 

Gross Power Output of Complex (Corrected) 

Net Power Output of Complex (Corrected) 

525.584 MW 

494.532 MW 



3 Technical specifications of  the plant 

Operating profile and maintenance strategy 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications .ofi ... ] 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Abbreviations 

Historical Availability & Reliability 
As per the table given below, it is noted that the average plant availabilitywas more than 94% & reliabilityremained more than 99% throughout the years. 

Maintenance Sfrafegy 
As per the table given below, Maintenance Strategy of Major equipment is reflected as per OEM recommendations and site conditions. 

lter Replacement 

. .  . 

1. Availability % =Available Capacity1 Gross Dependable Capacity 
2. Reliability % = (Period Hours- Forced Outage Hours) 1 Period Hours 
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3 Technical specifications of  the plant 

Operating profile I GT and ST outage history 

Home 1 Kev considerations 
2 Project background and sc ... 
b Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Abbreviations 
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Steam Turbine 

Major Inspection, MI 

Combustion Inspection, CI 

Advance Gas Path, AGP 

Combustion Inspection, CI 

Major Inspection + Generator Rotor Replacement 
MI + Rotor 

Combustion Inspection, CI 

Advance Gas Path, AGP 

Combustion Inspection, CI 

Combustion Inspection, CI 

Hot Gas Path Inspection, HGPl 

Major Inspection, MI 

Combustion Inspection, CI 

Advance Gas Path, AGP 

Combustion Inspection, CI 

Minor inspection, MI 

Major overhaul, MO 

FY-19 

FY-17 

FY-15 

FY-14 

FY-19 

FY-17 

FY-15 

FY-14 

FY-13 

FY-22 

FY-18 

FY-17 

FY-15 

FY-14 

FY-14 

FY 17 



3 Technical specifications of the plant 

Operating profile I GT and ST projected outages 

Home 1 Key considerations 
2 Project background and sc ... 

Tedhnical specifications of ... 1 
4 Adjusted O&M cost and ... 
5 O&M cost and average tan ... 
6 Abbreviations 

I - - -  ..- * . ' ~ , . . u r s n l p . . - ~ h - - * n r . , r  T .nr.i 1.8 ,. . '  <...-+-...&r .-.1 A .  . . ..-P 

Modification / Upgradation of normal HGPI Parts by replacement with AGP parts has extended the life and outage of gas turbine from 24000 

FFH to 32000 FFH. Similarly, CI parts were also replaced with extended life CI parts resulting in extension of life and outage of gas turbine 

from 12000 FFH to 32000 FFH. 

Cumulative operating hours until 30 June 2022: 

I Year I Month I G T I  I GT2 1 GT3 1 ST(0pr. Hrs) I G T I  I GT2 1 GT3 1 

BQPS-II Major Equipment outages (Gas Fuel) for HGPl and MI projected dates till FY-42 are given below: 

BQPS-I1 ST Outage: 
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HGPl 
2nd MI 
HGPl 
3rd MI 
HGPl 

FY-22 
FY-26 
FY-30 
FY-34 
FY-38 

81,507 
1 12,724 
145,100 
177,356 
209,732 

.--I- 
FY-23 
FY-27 
FY-31 
FY-35 
FY-39 

FY-23 
FY-26 
FY-30 
FY-34 
FY-38 

87,908 
121,095 
153,471 
185,727 
218,103 

86,256 
114,013 
146,389 
178,645 
21 1,021 



3 Technical specifications of the plant 

Strategic spares and inventory available in the warehouse 

Home 1 Key considerations 
2 Project background and sc ... 

Technical specifications of ... J 
4 Adjusted O&M cost and ... 
5 O&M cost and average tan ... 
6 Abbreviations 

Commentary on lnvenfory Managemenf o f  Sfrafegic Capifal Spares I I 

1. 
2. 
3. 
4. 

One set of Cl One set of MK-VI E 
One set of HGPl One set of Turbine Operational Exciter and Generator Spares 

End of term spares 
As per CSA, mandatory spares are required to be supplied around the time of expiration of agreement which have at least useful lives remaining until the next outage. 

Mechanical 
Electrical 
Instrument and maintenance 
Revex I other consumables 

In BQPS I1 Project Cost, certain capital spares for GT were provided as well as capital spares for ST and its auxiliaries. 

Initial spares 
As per CSA, following GT spares were supplied as initial spares forthe covered units: 

ST parts 

Major capital spares of ST was procured before the first MI. 80% of spares are still available in the inventoryforthe plant. 

, ~ ! -  :. : . . - , ,,.. :.: , -.-.--. . - l _ _ , . L _  ..... i:. - .  
!; c,:! , >?.: ; 7 .  ..+. .:.: *'.. . '. . . -1. i . %: , ;- - . . : .. . , .. 3 , : ;;I-:-- --- .:.: . - .T..a,f 

. ,  . . . . .. . .: : - . - . . . . ' . , 

:Key findings 

Overall spares availability and inventoj 
managementCas found reasonable to 
ensurethe plant availability I 

Other spares 
Other auxiliarysystem spares are maintained according to their requirements. Minimum 1 maximum quantities of these spares are defined in SAP and reordered 
accordingly. 

264 
118 
100 

Two sets of Cl Parts and consumables maintenance requirement.. ' 

MK-VI E 
* Two sets of HGPl Parts and consumables Turbine Operational Exciter and Generator Spares 

Mandatorv spares 

Mandatory spares for covered units are to be maintained during the tenure of the CSA. As per CSAfollowing mandatory spares are required to be maintained: 

Total inventory given in the inventory list is carried at PKR 2,931,550,419 which requires regular replenishment for smooth O&M of plant during its remaining useful life. 

572,235,476 
372,788,900 
155,630,380 

11 789 
f-.=:.-.:T;> ; , ;: ..-,:,; , ..;,2::*fiii;: : , :, 1, .>, .:j:fi .;.: . . - '  .~. - - 7 
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4 Adjusted O&M cost and average tariff on gas operations 

Key assumptions 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
Ldjusted O&M,cost and ... I 
5 O&M cost and average tari ... 
6 Abbreviations 

c As per generation license, precise commercial operations end date for BQPS I1 is 19 October 2042. However, for the sake of simplicity, KE has projected the O&M 
costs for period FY24 - FY42 ("BQPS II PP). The impact of additional period rounded to the nearest month has been illustrated on the following slides for ease of 
reference and understanding. 

t- Projected availability! utilization factor varies throughout the years as follows considering 90% Gas and 10% HSD operations: 
I.-' " .............----.......-......-......-......-.$.... " -... , . '  . . . . . . iw, , . ;  ;.a i"gg,.:.i.m:.i gp ..i'.:.m,..I,a'i'.a,j gjq, ; a,i g g . !  'gg [ a . j , . ,&. , i ,w ' , ; ,  am:..'@ ,i a. ! ~ d  ! ' & . I  . . . .  . . .  . . ......... . ......... .... .. ...... ...... ..... .... ............ ........ . . . . . 1 - ......................... ; "-.,; .........-... i" ....-.... ...: ..-, ",..:.:.&.." ........- ; "->..& " -.,.., ".$ ...................... ".<.,& ............. :> : -...a; ......-......... >..-.,. " >-..,..- ..?... "...A.d;..$; : i ....--......... ;.. .- ".i ............-.. i 
Factor 1 90.0% i 90.0% 1 85.8% i 87.9% 1 86.4% 1 90.0% 1 88.0% i 88.0% [ 90.0% 1 86.4% [ 86.8% [ 87.9% i 89.1% i 90.0% 1 84.3% 1 89.1% 1 90.0% i 90.0% 1 90.0% 1 
c The average utilizationlload factor is reflective of the brownfield nature of the plant and expected maintenance requirements over its remaining useful life. 

c Average availability during FYI7 - FY22 was 94.23%, whereas, average availability assumed during FY24 - FY42 works out to be 88.41 %, keeping in view the 
anticipated maintenance requirements for the plant. 

c Foreign currencies other than USD are first converted to equivalent USD based on their respective exchange rate parity with USD (assumed 1.05,1.21,0.15,0.01, and 
1.0 for EUR, GBP, CNY, JPY and USD respectively). Subsequently, USD based values are converted to equivalent PKR using prevailing PKR to USD conversion rate 
of 206.0, as per 30th June 2022 (as per NBP). 

c The projected O&M costs originally estimated by the management of KE was based on PKR to USD exchange rate of 185. Towards the finalization of IC work, this 
assumption has been updated to PKR 206 for each USD. Accordingly, the adjusted reference tariff is also reflective of exchange rate assumption update. 
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4 Adjusted 08M cost and average tariff on gas operations 

Adjusted reference cumulative projected O&M cost (un- 
indexed) during FY24 - FY42 is PKR 77.43 (excluding 
enabling) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
kdjusted O&M cost and ... ] 
5 O&M cost and average tari ... 
6 Abbreviations 

U 

I 
After considering additional period (4 months) until expiry of the generation license, the aggregate increase in 1 

the total O&M cost (excluding enabling cost) is PKW Il.4b. n 
L - P I - E P 1 - r c = . E n - i s P . - l e . m . E . c = . - E s n m r r r n . . - - r a r r r c r a r - m r n r - l n r r - l r n n - c e . c r . e P  

WasiaBaiBe J PMR 311.4b. (40.6%) 
, -  

Legend: Cost reduction 0 Cost increase0 A: ~stimated cumulative adjustments identified by IC B: Estimated exchange rate update impact 
Source: Management data 

30 November 2022 K-ElectricLimited: IC Report on O&M cost evaluation -Bin Qasim Power Station II ("BQPS 11") Plant Page 24 of 39 

._-__I_-_~_-_̂ _i.._ _______.--_ a__--" _--- - .--- ,--- . .  , . , .  , . .  . . ' , .  . .  
I . ,  . . , . 

' ..' , ; , ; t  r , ' , :  ' . , , ! : ; , ,  , , . ; j; : :  1;.  
., I' . , .  . , . . . .:', a,? .' T9qzz: i- - . 

,'.. . < . . 
. ( . , / . . r: , , . : : .  . ' .  ..::,:I 

. . . .. . , . , :  .,, . . .... . . ' I .  

--.. , . ---l.. , . i lL  cs.2-2 --_i-__. _.i______L..L j j % 2 - 2  



PKR million 

PKR million 

PKR million 



4 Adjusted 0&M cost and average tariff on gas operations 

Computation of tariff based on projected plant availability 
for both FOM and VOM components 

Home 1 Key considerations 1 
... 2 Project background and sc 

3 Technical specifications of ... 
... kdjusted '  0&M cost and I 

5 O&M cost and average tari ... 

Keeping the expectedfuel mix variation in purview, KE has assumed slightly rationalized availabilityfactor over the tariff control period. The same has been considered for 
tariff computation. Below is the plant availability1 load factor used for the tariff computation of both variable and fixed components. I 

. ""'-- -. - :.-- ....; 
..... . : .  :: :': :,,:.j :;-a ,,..I .:&: .;.'.:'@, ..;. .:B: ..;. @j ;. ............ ,.g)-. L::..gg;,:; ..... :a :;.. :a;, ...... :; .......... ..a ;; ',,@. . . . .  ; ' @ :,;,. .... ................ .;. ,g@; ..... ........... ........ s........ ‘........ r . . i . r .  .........% .<.:*.. L+i.....i.. i..i. iiiiiiiii.~.~..666666.6666... .L.+ &.. %..-... -,.mmm5.> ..-.. ;., > . . - :  .....- > >.,,-,... 

Factor j 90.0% i 90.0% / 85.8% i 87.9% i 86:4% 190:0% j 88.0% j 88.0% j 90.0% i 86.4% i 86.8% / 87.9% i 89.1% 1 90:0% ................................................................................................................................................................................................................................................................................. 

I I I I 
:... . ;m,m.;'l~.:: ;,.-.::,! : l ! < > ; , : ~ . : ~  .:. 71 y:,,,m. .:; 1, ;-.- ,@&@j@ ;;PI;.. @$3gj$yw: 1 .'). @g@J,: q.fl77g. ,. . 

Weighted averaae tariff includina additional 123 davs: 

since KE isa Gerti&lly integrated 
power utilityarid barry'a'un~ue 
position due to brown field nature of 
its powei with entity level 
consumptibn, i t  interids'to follow a 
biiling regime for.capacity payment 
based on available (net, of .outage 
allowances) basis. Accordingly, in. 
order to recov'er.projected fixedc6sts; 
~anagement'has computed capacity 
part at respeWive'~availability1 . . .  
utilization factor across all'powec 
plants of 'KE. ln.terms of total fixed 
cost recovery on an annual basis, 
KE's proposed Fixed cost component 
is expected to.be indifferent from tariff 
computation being practiced under 
Take or Pay regime for other-lPPs . 

. '  
. . 
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4 Adjusted 0&M cost and average tariff on gas operations Home 1 Key considerations 
2 Project background and sc ... 

Since ME operates as VIU company, it has a central 3 Technical specifications of ... 
kdjusted O&Mcost and' ... 1 

enablinglsupport function sewing all three business segments of 5 O&M cost and average tari ... 
the business. Central costs are allocated to each business 6 Abbreviations 

segment (generation, transmission and distribution) 

Average Enabling cost Weighted average tariff 
(per annum) component (per kwh) 

c Per Management, enabling costs represent costs apportioned to BQPS II by 
departments, such as Human Resource Management, Information 
Technology, Marcom, Business Development (including IPP department), 
Security, Corporate Affairs, CFO Office and CEO Office etc., for provision of 
shared services to BQPS II. 

P The aforementioned costs are directly incurred by the respective departments 
and subsequently are re-allocated to the generation, transmission and 
distribution segments, using re-allocation basis provided by the respective 
departments (generally based on their own assessment of timespent or 

I_---- 
relevance of cost between generation, transmission and distribution 
segments). 

c Ultimately, projected cost assigned to generation segment is spread between 
six based on the number of units sent out. 

P Such costs are generally covered as part of the administrative costs claim in 
the fixed O&M local component of the tariff allowed to IPPs. 

Key findings 

UCH-II and Nandipur were explored as close benchmarksfor BQPS II, however, due to 
data limitations, Nandipurwas excluded for the purpose of enabling cost 
benchmarkina. Additionallv, in the absence of visibilitvon UCH-II salaries, waaes and 

PKR 439.8m PKR 0.1148 
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other key comparable cost heads, IC is not in a positin to benchmarkoveralienabling 
cost allocation to BQPS II. Accordingly, these have been analyzed at FOM local level. 



4 Adjusted O&M cost and average tariff on gas operations Home 1 Key considerations 
2 Proiect backaround and sc ... - 

... Overall O&M tariff of BQPS 11 is lower than Nandipur and bdjusted 3 Technical O&M specifications C O S ~  and of ... 1 

... fairly aligned with UCH-11 power plant 5 O&M C O S ~  and average tari 
6 Abbreviations 

VOM local 0.0352 3.0% 0.0691 5.9% 0.0000 0.0% 0.0346 2.8% 

VOM foreign 0.3969 33.7% 0.4016 34.1% 0.8410 63.8% 0.6213 49.8% 
.. .- F~E$~@M$ ..,.. ;I . . .  :'::':-:: , .... ....... ::'I. ->", :": 4 - .  " ' .... . .  " :. . ".  .. - I ( - -  . . . . . . . .  

FOM local 0.3704 31.4% 0.2166 18.4% 0.1531 11.6% 0.1 848 14.8% 

FOM foreign 0.3754 31.9% 0.4903 41.6% 0.3239 24.6% 0.4071 32.6% 
k ta~! i+@~ic .  .--... ....... .- .-A . - . . , ,. 

. T&I:O&M ----_l̂ _*-_--i-rL-c--&.----~--- tariff ' .. . . . . .  

Key t,echnical 
specifications 

Net capacity (MW) 

Efficiency (net at LHV) 

Fuel 

GTs type 

Plant configuration 

Generation license period 

Average availability I 
utilization factor for tariff 
benchmarking 

Gas 

GE 9171-E 

3GT + 3HRSG 
+ 1ST 

30 years 

Revised Indexed tariff for April to June 2022 quarter adjusted fo~ 
respecCvely. Further, fixed OBM components have been grossed 

.... ... . . . . . - . : . . . . . . .  . . . . :  . . .  -.. . . . . . . . . .  r I .+ ,.Li.. _,,,:, L'. "_.is. :......-;.-:.. ..-:_;>.. ..-' . i..,,. 
UGH-II Nandipur :i&q,,findihg$: . ::;- , .. ',.:.;;-:<. ;;:.;;.::::, ..;; .;,:.;: ,;,:,:.; ::-. . ?..J-:;;.~;). I n +  _ .  i:: i:;; . , -!:!l:is,;~ .. , 

I:. .:;;;.:. :;.:<: ::: A ,;:; .:.-. . ...c....' .-" -.:.. 2.. .;..*. ;.-.-'-..I. . ,. . .  ,. ,;.-> :.. .'.:..I - >  . '  

From ~ch.nical,@mp2tibility~.peispe~tive;(sarne ~ ~ ~ ~ d ~ ~ f @ e l ~ ~ t c ) ~ ~ ~ ~ ~ ~ l l ! ~ a v e ~ a g e ~ : t ~ i f f  has' 
375.2 450.5 :. tieen: benchmarked agwnst, .&iffatea; indexed! tar!ffs of;U.CH-ll;ai@ Nandipur.power plants for .... . . . .  !..~y**,' ,.,, , .. ,;:, ;. .,.+..:;?:;:.:;..w ' . ...... : ..... . . ... . . . . . . . I . .  . . .  ;.. --.. , . .,.;:-;;:<r:.;.:u:: ::' ,: , : >.' ? . . . .  . . . . .  .; .:. :;;..:;, ,.;. ;.-,., .,." . . . . . .  .- .,>. ... 49.4% 49.0% .':,~~&r~ll~~&~:.iariff..of~ 6 i~~~ l l ; i j ; i I b v j e r :  thari, ~andi~~e'~iih'fai~l~:~li~~&..iij$ti:dC~~~l~~':~.'. :. 

. . ........... Gas I RLNG I ~:~,d.de+ite;,h$ins: high co+@+&tiir&seO~llbcell c04tt<:.i <::c.:js: ;:, i. :._.,i.:.-i. .- .... . - . .:" . ' .: . .  '. - . . . . . . . . .  ....: .....-..... . ., .. ........ . .  -, .i; :.. :;: 
Low BTU Gas , . , ~ C o ~ ~ ~ ~ i ~ ~ a l i Q n m e n p ~ ~ 7 ~  .::*"?,,-; ......... Q ,I;l: -*.:.!.:, ::..: .......... . .: ,:::-.A . . ............ ." .:.: I..; :~-.:'i--. ... .... ... . .  -s.. 

HFO > . , 
........ ;- . ;, . .  . - I  -i ... ',<..+ ..'. ..l-.r :... I '  . .i . . .  - -  . . . . . . . .  , , < .. ;. 8 ...... ; 6H4,? (6G;o, ::,..:,:. - ....*.. ,$.: ,.*-<, . .  

GE 9171-E . . .  . .::~~xed:-~ost:rati$ni~~~~.~~1l~(~3:3%)~i'~~fair1y~~ali~n~~~wi~~~~ ,. . , . . , #., %)I howeyer ...;:.:=? z7E:.. :tt,~s at?:: = --'::-.:- ' 
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r PKR to USD exchange rate of 206 and latest available CPI of June 2020 (1.e. 269.27 as per NEPRA delermlnallons), adjusted for CPI of 8.9% (FY21) and 9.0% (FY22) 
up at 88.41% (representing average projected availability of BQPS Ii). 

Average availabilily takes Into consideration the annual availability of 90% (covering annual scheduled oulage &forced outage allowance) along with the impact of periodic major1 minor overhauls of GTsl STs in line with outages allowance 
given to IPPs under applicable Power Policies 

Source: Management data and NEPRA website 
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4 Adjusted O&M cost and average tariff on gas operations Home 1 Key considerations 
2 Proiect backaround and sc ... - 

... Indexations being requested by BQPS 11 are aligned with 3 Technical specifications of 
b u s t e d  O&M cost and ... 1 

recent determinations of NEPW for thermal power plants . m&M average 
6 Abbreviations 

. . . .  . . .  . . . . . . . . . . .  . . . . . .  . . . . . .  & ','. . . . . .  . . . .  , . . .  . ,  . . ' . .  ,. ; ., ,, , :,.s ".: , , , . ., i ' 
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. , ' .  - . . , . . . . . . .  .: (., , 
. . . - < ,  . . . . . .  - : . r 0 0  

, , . . .  ,, . . . . . . . ' , : . I , . . . i 

. lndexed with revised US CPI 
Variable O&M - Local lndexed with Pak CPI (all urban consumers), revised Not applicable 

(Quarterly) Wholesale Price lndex 
(manufacturers) and exchange 

Indexed with US CPI and USD rate variations as per TT & OD Indexed with US CPI and USD 
Variable O&M - Foreign to PKR exchange rate selling rate of USD notified by to PKR exchange rate 

(Quarterly) NBP (Quarterly) 

lndexed with Pak CPI 
lndexed with revised US CPI 

Fixed O&M - Local (all urban consumers), revised lndexed with Pak CPI 
(Quarterly) Wholesale Price lndex (Quarterly) 

(manufacturers) and exchange 
Indexed with US CPI and USD rate variations as per TT & OD Indexed with US CPI and USD 

Fixed O&M - Foreign to PKR exchange rate selling rate of USD notified by to PKR exchange rate 
(Quarterly) NBP (Quarterly) 

Source: Management data and NEPRA webslte 
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5 OBM cost and average tariff on HSD operations 

Key assumptions for WSD operations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical s~ecifications of ... 
4 Adjusted O&M cost and ... 
$ O&M cost and average tari ... 1 
6 Abbreviations 

P HSD has been considered by the Management as a back-up fuel for BQPS II. 

P As per generation license, precise commercial operations end date for BQPS 11 is 19 October 2042. However, for the sake of simplicity, KE has projected the O&M 
costs for BQPS II PP. The impact of additional period rounded to the nearest month has been illustrated on the following slides for ease of reference and 
understanding. 

P HSD system including storage tanks, filtration &forwarding skid is already installed at BQPS II. 

P KE is planning to commission BQPS I1 plant on HSD fuel to ensure continued operation of the plant in the event of shortage of gas supply. Once commissioned; KE 
will manage the required HSD supply under current FSA (Fuel Supply Agreement) with PSO or new FSA. 

P HSD operation will result in saving of auxiliary consumption due to shut down of Natural Gas Compressor(s). 

P Once HSD system is commissioned; Heat rate and capacity shall be conducted by IE and performance parameters shall be adjusted based on test results. 

The Summary of some indicative performance parameters (based on OEM data) are reflected below for reference: 

1 Gross Power Output (MW) 

2 Net Power Output (MW) 463.46 

3 Auxiliary Consumption (MW) 16.55 (3.45%) 

4 Net HHV heat rate - btu I kwh 8,031.4 

D HSD system rehabilitation and commissioning cost will be taken up separately as project cost with NEPRA and one time adjustment on HSD tariff will be requested 
after IE test for capacity and heat rate. 

D Current CSA does not cover HSD operations > 150FFHsIyearfor whole complex and will be renegotiated with OEM after commissioning of HSD system. 

P HSD working has been based on the assumptions driven by OEM FFH consideration i.e., each FFH on distillate oil (HSD) operation through DLN burner will reflect as 
equivalent to 2.5FFH on gas fuel. 

D FFH factor of 2.5 has been considered for CI and 1.5 for HGPllMl as confirmed by OEM ; CSA variable paymentlFFH will also increase accordingly throughout the 
life cycle of project. 

P The frequency of associated activities (other than gas turbines) will increase e.g., HRSG external tube cleaning, water treatment plant maintenance due to membrane 
replacement etc. These are key drivers behind estimation of O&M cost on HSD operations. 
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5 0&M cost and average tariff on HSD operations Home 1 Key considerations 
2 Proiect backaround and sc ... - 

... Reference cumulative O&M cost (un-indexed) during FY24 4 3 Technical Adjusted o&M specifications C O S ~  and of ... 
... - FY42 is PKR 99.6b (excluding enabling) Q&M cost and average tari I 

6 Abbreviations 

c For O&M cost estimation on HSD operations, following key assumptions have been taken by the management: 

b PKR to USD exchange rate for conversion of foreign cost has been assumed as 206.0. 

c Availability assumption for HSD operations is considered similarto NGlRLNG operations, however, the frequency of outages has been reflected based on 2.5FFH 
factor. 

b Annual availability of -90% will be maintained with the annual outage plan as below 

P 20 Days (480 hours) of schedule outages Per GT & ST, 

c 6.5 Days of Maintenance outages per GT & ST, 

c 10 Days (240 hours) of forced outages Per GT & ST 

b In addition to annual outage plan, additional outage hours during minor (32k) and major (64k) maintenanceof Gas Turbine and Steam Turbine minor (after 
every 3d years) and major (every 5lh year) will be required as per OEM recommended standard activities. 

 these assumptions result in the following reference cumulative O&M cost (un-indexed) during FY24 - FY42. 

I ARer considering additional period (4 months) until expiry of the generation license, the aggregate increase in 
the total 08rM cost (excluding enabling cost) is PMR 1.8b. n LE.P?iCZI-E3.-C=lr;.P;.rere=rEEnE;.e;.-er.-m-c=rr;=r--r;.-r=lcn.E;IE;.F3p---a 

Source: Manaqement data 
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5 0&M cost and average tariff on HSD operations 

Adjusted total O&M costs mix and trend 

(excluding enabling cost) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... I 
6 Abbreviations 

I 

Total adjusted reference O&M cost (un-indexed) 

Average availability I utilization factor: 88.41% 

-VOM Local -VOM Foreign - FOM Local - FOM Foreign -Total O&M 

Total adjusted reference VOM cost (un-indexed) Total adjusted reference FOM cost (un-indexed) 

-VOM Local -VOM Foreign --Total VOM - FOM Local - FOM Foreign +Total FOM 
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5 08M cost and average tariff on HSD operations Home 1 Key considerations 
2 Project background and sc ... 

... Computation of tariff based on projected plant availability 4 3 Technical Adjusted O&M specifications C O S ~  and of ... 

... for both FOM and VOM components O&M cost and average tari 1 
6 Abbreviations 

Keeping the expected fuel mix variation in purview, KE has assumed slightly rationalized availability factor over the tariff control period. The same has been considered for 
tariff computation. Below is the pant availability1 load factor used for the tariff computation of both variable and fixed components. 

Since KE is a vertically integrated 
power utility and carry a unique 
position due to brown field'nature of 
itspower plantswith entity level 
consumption, it intends to follow a . 
billing regime for'capacity payment 
based-on available (net of outage 
allowances) basis. Accordingly, in ; 
order to.recover ~roiected fixed costs; 
Management hss computed capacity . . 
part at respective availability1 
utilization factor across all power 
plants of.KE. In terms of total fixed 
cost recovery on an annual basis; 
KE's proposed Fixed cost component 
is expected to be indifferent from tariff 
computation being practiced under 
Take or Pay regime for other lPPs . 

Weighted average tariff including additional 123 days: 
p'""""'T"""""" %"'"-"'zwp"-""' p"""""p"""""" qm-n-"---lT--.=---- 1 
U FY24-43 1 0.0379 11 0.7492 1 0.7871 1 0.3953 11 0.4006 1 0.7959 11 1.5830 il 
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5 O&M cost and average tariff on HSD operations Home 1 Key considerations 

2 Project background and sc ... 
Overall VOM tariff of BQPS 11 is higher than identified 4 3 Technical Adjusted O&M specifications C O S ~  and of ... ... 

benchmark power plant 5 O&Ml cost and average tari ... ] 
6 Abbreviations 

VOM local 

VOM foreian 

, . .. . . 
Key technical specifications . , .BQPS II. ' E P Q ~ , ' -  .. , . , 

Net capacity (MW) 463.46* 210.9 

Efficiency on HSD 42.5% (HHV)* 44.4% (LHV) 

Fuel 

GTs type 

Plant configuration 

GasIRLNG 
HSD (Proposed 

Low BTU Gas1 

backup) 
HSD (backup) 

Generation license period 30 years 25 years 

Average availability1 utilization 
factor for tariff benchmarking 88.4% NIA 

'Reflected values are calculated from OEM guarantaes subject to adjustment as per commissioning results at COD. 

Revised indexed tariff for April to June 2022 quarter adjusted for PKR to USD exchange rate of 206 and latest 
available CPI of June 2020 (1.e. 269.27 as per NEPRA determlnallons), adjusted for CPI of 8.9% (FY21) and 9.0% 
(FY22) respectively. 

Average avallablllty takes Into conslderatlon the annual avallabilily of 90% (covering annual scheduled outage & 
forced oulage allowance) along wilh h e  Impact of periodic major1 minor overhauls of GTs I STs In llne wilh outages 
allowance given to lPPs under applicable Power Policies 

Source: Management data and NEPRA webslte 
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5 O&M cost and average tariff on HSD operations Home 1 Key considerations 
... 2 Project background and sc 
... Indexations being requested by BQPS II are aligned with 4 3 Technical Adjusted o&M specifications C O S ~  and of ... 
... recent determinations 04 M P R A  for thermal power plants $ O'&M C O S ~  and average Fan; I 

6 Abbreviations 
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Variable O&M - Local Indexed with Pak CPI (Quarterly) Indexed with WPI (Quarterly) 

Variable O&M - Foreign 
Indexed with US CPI and USD to PKR Indexed with US CPI and USD to PKR 
exchange rate (Quarterly) exchange rate (Quarterly) 

Fixed O&M - Local Indexed with Pak CPI (Quarterly) Indexed with WPI (Quarterly) 

Fixed O&M - Foreign 
Indexed with US CPI and USD to PKR Indexed with US CPI and USD to PKR 
exchange rate (Quarterly) exchange rate (Quarterly) 

Source: Management dala and NEPRA website 
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6 Abbreviations 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tan' ... 
b-~bbreviations -. 1 

Periods 
Historical period 

Budgeted period 

Forecast period 

Abbreviations 

AGP 

BQPS l 

BQPS II 

BQPS ll PP 

BQPS Ill 

BTU 

CAPEX 

CEO 

CFO 

CI 

COD 

CSA 

CY 

EPQL 

FFH 

Financial 
Consultant 
FOM 

FYI7 and FY22 

FY23 

FY24 - FY42 

Advanced Gas Path 

Bin Qasim Power Station - I 
Bin Qasim Power Station- II 

FY24 - FY42 

Bin Qasim Power Station- 111 

British Thermal Unit 

Capital Expenditure 

Chief Executive Officer 

Chief Financial Officer 

Carbon Intensity 

Commercial Operations Date 

Comprehensive Services Agreement 

Calendar Year 

Engro Powergen Qadirpur Limited 

Factored Fired Hours 

EY Ford Rhodes 

Fixed Operations & Maintenance 

FYXA 

GE 

GT 

HGPl 

HRSG 

HSD 

HSDO 

HSE 

HTC China 

HVAC 

HV 

I&C 

IC 

IE 

IPP 

JV 

KE 

KGTEPS 

KPC 

KV 

kWH 

LHV 

Historical Financial Year X ended 30 June 

General Electric 

Gas Turbine 

Hot Gas Path Inspection 

Heat Recovery Steam Generator 

High Speed Diesel 

High Speed Diesel Oil 

Health, Safety and Environment 

Harbin Turbine Company Limited 

Heating, Ventilating and Air-Conditioning 

High Voltage 

Instrumentation and Controls 

lndependent Consultant 

lndependent Engineer 

lndependent Power Producer 

Joint Venture 

K-Electric Limited 

Korangi Town Gas Engine Power Station 

Korangi Power Complex 

Kilovolt 

Kilowatt Hour 

Lower Heating Value 
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6 Abbreviations 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
b~bbreviations . -. . ~ 

LV Low Voltage 

MI Major Inspection 

MW Megawatt 

MYT Multi-Year Tariff 

NEPRA National Electric Power Regulatory Authority 

NESPAK National Engineering Services Pakistan 

NGC Natural Gas Compressors 

O&M Operations and Maintenance 

Pak CPI Pakistan Consumer Price Index 
I 

PKR . Pakistani Rupee 

PKRm PKR millions 

POs Purchase Orders 

RABNVDV Regulatory Asset Basewritten Down Value 

REVEX Revenue Expenditure 

RLNG Regassified Liquefied Natural Gas 

RSC Rotor Side Converter 

SGEPS S.1.T.E Gas Engine Power Station 

ST Steam Turbine 

Technical cum lead OMS (Private) Limited 
consultant 
US CPI United States Consumer Price Index 

USD United States Dollar 

VOM Variable Operation & Maintenance 

WTP Water Treatment Plant 
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Generation Tariff Petition -Section B: Bin Qasim Power Station I11 

1. Bin Q a s h  Power Staion - 111 (BQPS-111) 
This section covers details of Bin Qasim Power Station - I11 (referred as "BQPS-111"), and taiiff 
being requested. 

1.1. Introduction to the plant - BQPS-III 

BPQS 111, upon completion will be one of the key plants in IWs Generation fleet having an 
installed Gross capacity of 942.32 MW (ISO). Situated at Port Qasim, this plant will serve as a 
base load plant. 

Considering the projected growth in power demand in KE's service area, among other 
generation additions, IG's planned initiatives included this goo MW plant RLNG based power 
plant. This plant has been installed recently and is under its commissioning phase. This plant 
is the most efficient amongst KE's existing generation fleet and hence, is expected to rank 
higher in Economic Merit Order (EMO). 

Princi~al Features 

1. The Power Plant is situated about 38 lcm from the city on Port Qasim road in the South 
(e.g. northwest) of Steel Mill Township, in District Malir, Karachi. 

2. The plant comprises of 2 Units of 471.16 MW each, having 1 GT and 1 ST (Gross IS0 
Installed Capacity) making a total installed capacity of 942.32 NIW 

3. The project construction was started in December 2019. Despite delays faced due to 
COVID-19, security issues for foreign personnel, both units have been completed and 
have entered their commissioning phase, to be followed by declaration of COD. 

4. In December 2020, NEPRA issued Modification IX to the Generation License no. 
GL/o4/2002 to the Company in accordance with the prevailing regulatory regime, 
adding BQPS I11 in the fleet. 

5. This plant will have alife of 30 years form COD. 

Overation Summa~v 

gooMW BQPS-111 combined cycle power plant consists of two trains of combined cycle 
units (2 x 450 MW) installed in single shaft arrangement (Gas Turbine, Generator and 
Steam ~urb ine  will be operated on a single shaft).kach unit comprises of Siemens Gas 
Turbine SGTf;-~OOOF. Siemens SteamTurbine SSTf;-~OOO and Siemens Generator SGens- 
3oooW. primary fuel bfthe power plant will be ~ ~ ~ E w i t h  HSD serving as secondary fuel 
for Gas Turbines. 

Health & Safetv 

The facility observes good O M  practices and has a slalled plant operations team. The plant 
premises has a well-equipped first aid facility baclced by a 2417 ambulance. 

Safetv Procedures 

Please refer BQPS-111 - Annexure A (i) for Safety procedures. 

Project Details 

For project details including plant reference conditions Sr plant machinery details, please-refer 
BQPS-I11 - Annexure A (ii). 
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Fuel Source 

Plant is designed to be operated on RLNG as well as HSD. ICE has a Gas Supply agreement 
with Palcistan LNG Limited (PLL) for RLNG fuel supply to BQPS-I11 power plant till December 
31,2025 with take or pay arrangement, with minimum annual order of 75% (of the maximum 
annual quantity of 54,750 MMSCF), through dedicated RLNG metering and supply pipeline. 
For arrangement of supply of RLNG beyond 2025, ICE is considering sourcing from other 
RLNG suppliers / terminal operators as well. 

Under agreement with PLL, ICE is required to submit an SBLC to PLL, equal to forty (40) Days 
of gas supply, subject to revision every ninety (go) Days in a year if there is a ten percent (10%) 
or more change in the required SBLC value, as requested by PLL. 

Further, KE will enter into FSA for HSD once HSD is commissioned. 

Fuel Storage and Transportation 

HSD Fuel supply to plant will be made through tankers. 

There are 2 HSD storage tanlcs each with capacity of 5000 m3 locatedwithin BQPS-11 premises 
whereas HSD Day tank with capacity of.3200 m3 is constructed at BQPS-111. In addition to 
this, ICE is planning to refurbish one more tank with capacity of lo,ooo mslocated at BQ-I. So, 
in total 4 tanks with aggregate quantity of 23,200 mswill be available that can support BQ-111 
operations for 7 days. 

However, all tanks, other than day tank 3,200 m3 at BQ-111, (a tanlzs at BQ-II,5,oooxa ma and, 
I tanlc at BQ-I 10,000 m3) are common facilities which means these tanks will also be used for 
BQ-I1 and BQ-111. In that scenario, if both plants run simultaneously then BQ-I11 and BQ-I1 
can operate, at HSDO, for 3.5 to 4 days. 

Emissions 

Primary Fuel 

Alternate Fuel 
Fuel Source -- - .- - 

/ Fuel Supplier 

Supply Arrangement 

N o  o f  storage tanks for Fuel 

Fuel Storage Tank capacity 

! SO2 I Nil Based on Fuel I 

RLNG 

HSD 
Imported 

RLNG 

HSD 
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(7J 

RLNG 
NSD 

RLNG 

HSD 

RLNG 

HSD 
I 

Not applicable 

1 day tank = 3200 m3 1 
2 tanks at BQPs-11 = 2'5000 mg i 

NOx 

-.-- ~ ~ .~.. 

PLL 

Agreement proceedings are in process with fuel suppliers i 
Pipeline 

Tankers 

Not applicable 

I day tank 
a storagetanks at BQPS-I1 

s 50 ppmv s 74 PPlllV I 
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Minimum Loading 

Minimum loading of each unit is 298 MW (Gross) which will be tested and if necessay, shall 
be revised / optimized considering the machine technical safe limits. 

Fil-e ~rot'ection Svstem 

The plant has a state-of-the-art Fire Protection System, details of which are given in refer 
BQPS-I11 - Anneme A (iii) 

Svares & Inventories 

In order to ensure reliable operations of the power plant, inventoiy ofworth PKR 39 
million, as of June 2022is maintained by the Company, which is being planned to bebuildup to 
]PKR8,399 millionby w2028. 

Plant Lavout 

Please refer BQPS-I11 - Annexwe A (iv) 

Details of Maior Equivment 

Please refer BQPS-111 -AnnexheA (v). 

Plant Cavacitv and Heat Rate 

Below parameters are of heat rate and capacity are based on guaranteed values / calculated 
from guaranteed values. 

Further, tests will be performed at commissioning of the plant in presence of NEPRA 
professionals and ICE would request to provide a one time adjustment for Heat rate and 
capacity based on test results. 

1 ~ m s  Ca'pacit). -MW (RSC) 459.2 1 459.1 

( Auxiliary - MW 9.4 1 9.4 

I Net CapacitV - MW (RSC) 
I 

449.8% 

Net Heat Rate LHV Basis - btu / kwh 5760.8" 

Gross Heat rateHHV Basis - btu /kwh 6207.3 I 6207.3 
G r o s s E f f i c i e n c y H H V B a s i s . 9 7 %  I 54.97% 

I 
'Guaranteed Net Output 
*'Guannteed Net LHV: 6078 Kj/kWh (Conversion Factor from KJ to BTU: 1.05506 Kj/ btu) 
***Using LHV-HHV conversion factor of 1.1 

449.8% 

5760.8" 
.. . .. . 

Gross Heat rate LHV Basis - btu / kWl1 5643.0 

Net Efficiency LHV Basis I 
59.23% 

5643.0 

59.23% ! 
---I 
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.. . I U W  _-i . .  2 . _  -- -- -- 

I / KW11 1 I I I .. . 
I 

. - 

"Guaranteed values 
'*Guaranteed Net LHV: 6078 Kj/kWh (RLNG) & 6,662 Kj/k\Vl~ (HSD). (Conversion Factor from KJ to BTU: 1.05506 Kj/ btu) 
"Using LHV-HHVconversion factor of 1.1 (RLNG) & 1.07 (HSD) 

Auxiliary consumption - 
m v  

Net Capacity - MWX ' 

I I 

This section explains in detail the tariff mechanism of BQPS-I11 to ensure cost reflective tariffs 
including component wise indexation so that all prudent costs of the plant are adequately 
recovered. 

I G  is requesting a two-part tariff structure, in line with IPPs i.e. Energy payments and 
Capacity payments on aTake-or-pay mechanism where Capacity payment shall be paid for the 
Available Capacity and Energy payments for the Net Electrical Output. 

9.4 

449.8 

Net HHV heat rate - btu** I 
, I . . m  6336.9 

Available capacity has been calculated considering annual availability of go% and additional 
outage allowance in the  ye^ in which Overhaul is occurring. Accordingly, based on expected 
incurrence of Overhauls, levelized availability of 88.57% has been calculated and has been 
used as Plant factor for Capacity components, so that Capacity components cover the impact 
of outages. Details of Outages and billing mechanism have been further discussed in detail in 
Section Billing Mechanism. 

I Auxiliarvconsum~tion % i 2.05% 

6336.9 6756.4 

For indexation purposes, following Indexation factors are proposed to be used sources of 
which given in the table below: 

2.85% 1 2.05% I 2.55% I 

10.5 
i 
! 9.4 

357.5 449.8 

6756.4 

/ Foreian Inflation (US CPIl I US Bureau of Labor Statistics I 

10.5 

357.5 1 

Exchange rates (USD) / National Bankof Pakistan 

KIBOR 1 State Bank of Pakistan 

I LIBOR / SOER I Intercontinental Excl~anae //Federal Reserve Bank of NewYork 
I 
i 

I . . .  Fuel Cost 

This component represents the cost of fuel for the Net Electrical Output produced by the plant 
at the allowed efficiency levels and shall be indexed for any fuel price variations. 

Net Electrical Output: The net electrical energy expressed in lrWh that is generated by the 
Complex (or any Unit) and delivered to the Interconnection Point as measured by the Metering 
system. 

Fuel wrice 

BQPS-111 is currently operating on RLNG (main fuel) and having HSD as a backup fuel. 

NEO is currently recorded through meters at 220 I N  bus bar for units generated based on 
RLNG. Similarly, units generated on HSD will be recorded through the same meters at bus 
bar. However, For segregated generation on different fuel, sent out meter reading will be 
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recorded at start and end of HSD generation. (Sample calculation is enclosed as BQPS-III- 
Annexme B (i)) 

FWVG - Mechanism of billing; pricia~ and bifurcation 

Price for RLNG shall be calculated based on OGRA's notification. For KE exclusively or any 
provisional rates, as agreed with fuel supplier under GSA. Prices of RLNG are notified by 
OGRAin USD / mmbtuwhich are then translatedinto PICR / mmbtu by Pakistan LNG Limited 
(PLL) using the daily average exchange rates issued by National bank for the invoicing date. 
Accordingly, PLL mentions the rate in PIR / mmbtu on the bills. 

Considering prices of RLNG are notified in per mmbtu2 calorificvalue is not required for price 
conversion, unlike HSD which are notified in PKR / mton and liters respectively. 

PLL supplies RLNG to I(E based on notified RLNG quantity through dedicated RLNG 
metering system and supply pipeline based on billing done as mentioned above. Currently 
signed GSA with PLL under take or pay basis is expiring in December 2025, subsequent 
renewal/ fresh agreement is also expected to be signed on similar terms for which KE will be 
required to ensure regular payments for Fuel Charges as per the Gas Supply Agreements 
regardless of plant operations. Accordingly, KE requests the Authority to allow these costs as 
pass through in the proposed tariff. Alternatively, the Authority may allow I(E to consider the 
plant as a must run under the Economic Merit Order (EMO) to the extent of Take or Pay Gas 
arrangements. 

(Sample bill for the month of June 2022 are enclosed as BQPS-I11 - Annexure E (ii)). 

RLNG from any Dedicated Line / Alternate Supvlier 

In future, if RLNG is procured from any dedicated line / alternate supplier, the same will be 
measured through separate meters and energy will be bifurcated in supply from any dedicated 
line / alternate supplier based on actual MMBTUs, accordingly, to apply separate prices as per 
respective pricing mechanism. 

HSD price is quoted in PKR / liter on price as per mutual agreement based on Fuel Supply 
Agreement. Accordingly, Gross Calorific value and conversion factors are required to convert 
the price in PKR / mmbtu. Sample calculation is provided in the table below: 

I Gross Calorific Actual GCV for the month as per test ! 
value I btu I lb / b / 19.731 I ,ports 

HSD price 

/ Denhity I ly/liter 1 e Actual Density for the month as per test 

PKR / liter 

Conversion factor I Ib /kg 1 c 2.2046 1 Standard conversion factor i 

For BQPS-111, Net HHV Heat rate will be determined post heat rate test to be conducted by 
IE. Considering separate tariff requests for each plant, central economic dispatch plan going 

a 

Section 8 - 7 

Gross Calorific 
V S ~ , ~ ~  

Calculated 
A 

Calculated 1 .- 

Gross Calorific 
value 

219.94 Weighted awlage price of fuel consumed / 
for the month 

I 

btu / kg 

btn, liter f = d x e  1 36,252 

i pKR/ HSD price 
i mmbtn = (a 'O 1 6,066.91 

10% 

Calculated ! d = b x c  43,499 
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folward as explained in section 5 and the pa-t load adjustment mechanism followed for IPPs, 
KE is proposing monthly, part load adjustment based on actual operations for a month and 
part load adjustment factor given in the table as per the part load curve. Part load table for 
combined cycle of both units is enclosed as BQPS-III - Annexure C for RLNG. Part load 
table for HSD combined cycle will be submitted post commissioning of the plant on HSD fuel. 
This mechanism of adjustment based on actual part load factor will also be consistent with 
other IPPs. 

Part load adjustment will be based on hourly data for energy generated on plant and available 
capacity on RING and HSD fuel separately, based on which p a t  loading % for each hour will 
be determined for RLNG and HSD fuels. Part load factor for each hour will be calculated based 
on part load % and part load factors given in Part load table for RLNG (given in as BQPS-I11 
- Annexure C) and same for HSD will be submitted post commissioning on HSD. 
Accordingly, a weighted average part load factor for the month will be calculated for RLNG 
and HSD which shall be denominated as PLRLNG and PLHSD (Sample calculation for a day 
enclosed as BQPS-I11 - Annexure D) for RLNG. Calculation for HSD will be submittedpost 
commissioning of the plant on HSD fuel. 

Desradation factor 

Reference values of heat rate and capacity (RLNG - combined cycle) shall be based on 
degradation tables provided by EPC which are enclosed as BQPS-111 - Annexwe E(i) to 
E(ii) for RLNG. These will be updated post heat rate tests on COD. 

Further, for the purpose HSD, ICE will submit the degradation table at the time of 
commissioning, based on degradation.curve for heat rate and output post commissioning of 
the plant on HSD and would request NEPRA to adjust the heat rate and output for each year 
based on degradation table. 

S i m ~ l e  cvcle owerations 

Simple cycle operation is not- applicable as the plant's power train configuration is 1+1+1 on 
single shaft (450 MW) without bypass damper for exhaust gases, resulting to maximum safe 
desigri.continuous operatiqn in combined cycle mode. Open cycle operation is limited to 
startups however, OEM is reviewing the option of allowing the limited operation in simple 
cycle for 2 to 3 hours by dumping HRSG steam in condenser and maintaining the operational 
heat balance of water cycle / steam cycle. 

Summarv of assum~tio~is  used for reference tariff 

Section B - 8 0 

N e t  HW heat  rate b t u  /krvli 

Fuel price PKR / mmbtu 

Fuel Component PKR / 1Wh 

RLNG orice 

Fuel Price PKR / mmbtu 

HSD  rice 

HSD price per liter 

GCV(btu / liter) - please refersection HSD 

Combined cycle - 
6,336 

2,929.79 

18.56 

Combined cycle ! - 
6,757 ! 
6,067 

40.99 

- 
2,929.79 i 

! 219.94 

36,252 ---- 
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Indexation formula 

The fuel cost component of tariff shall be  adjusted on  account of fuel price variation as per the 
following mechanism: 

Where: 

FCCRLNG(R,) / = The revised fuel cost component on RLNG in PKR / kWh 

The reference fuel cost component of PKR 18.56 / kWh on RLNG for 
combined _cycle _. .- .. 
The revised net HHV RLNG price notifiedby the OGRA in USD / MMBTU 

! nlultiplied by exchange rate appearing on PLL bills 
PmNGr~en I = The reference net HHV RLNG price of PICR 2,gag.S / MMBtu 

HSD (Monthlv adiusimentbased on wei~hted averaye orice for the month) 

Where: / FCCHSD~R~~ = / The revised fuel cost component on HSD in PKR / kWh 

fuel cost component or PKR 40.99 / kWh on HSD for 
combined cycle 
The revised net HHV HSD price of HSD in PKR / liter based on weighted 

1 I average formula as given below 
PHSDCR.~ 1 = 1 The reference net H I N  HSD price of PICR 219.94 / liter I I 

Calculation of Weighted averave HSD price for a month (sample basis) 

. . 
I 

CalHSDReo 1 = 
..<' / . . .  

-. I 
CalHSDc~,) I = -- - --- 

I Opening I a i 4,824,108 1 1,061 1 1 

The revised Calorific value of HSD for the month in btu / liter as per lab tests 
done by reputable labs based on frequency mechanism defined in BQPS-III 
- Anneme F 
The reference Calorificvalue of HSD of 36,252 btu /liter 

. .. . - ___ - 1 
i 

I Purchases I b i  1 1 I 

The calculated FCCRLNG(R~,.) and FCCHSD(R~) shall be adjusted with weighted average part 
load factor for the month based on calculation as explained in Mechanism of Part, load 
Adjusinzent Factor and degradation factor under section Degradation Factor. 

Section B - 9 

(FJ 

Available for consumption c = a + b ' 4,814,108 1,061 

(97) 

964 

219.94 i (440,080) 

4~3s4.027 

Less: Consumption d 

Closing d=c-d 
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Fuel cost comuolients 
.. _ __- -- 

FCCRLNG(R~) (adj) 

FCCHSDrnev) (ndj) 

Where; 

SC = I Simple cycle - - .- ... . . - -- -- - -- - - - -. .- - -. - - 
PLRLNG = j Weighted average Part load factor for the month for RLNG operations 

P 

PLHSD 

DY 
submitted after heat rate test is conducted) 

1.2.2. 0&ii Expenses 

Under the current MYT structure, capital expenditure for maintenance of plant is allowed as 
investment plan and becomes part of Regulatory Asset base, whereas revenue expenses are 
allowed as part of O&M expenses. 

However, as explained above, ICE is proposing a tariff for remaining life of generation plant 
with structure in line with IPPs where both capex and revexnature of expenditures are allowed 
through Fixed and Variable O m .  This will help to have better visibility and align the tariff 
structure with CTBCM requirement and indushy practice. 

Accordingly, proposed 0&M expenses are bifurcated in Variable and Fixed, and then further 
bifurcated in Foreignandlocal, based on nature of expenses for applying relevant indexations. 

EifblrCation. of 0NVI is as follows: 

Variable o h  local 

The Variable O&M Local represents plant maintenance costs consisting of both parts and 
services which are procured in local currency by the Company. Being variable in nature, these 
costs are linked to plants' operating hours and incurred on some specific machine operating 
hours intervals. 

For tariff calculation purposes, KE has calculated levelized Variable O&M Local keeping in 
view costs of FY 2022 and based on ~roiected Variable O&M local for the remaining useful life 
of the plant, ,including maintenance expenses being incurred at regular intervais of hours 
recommended by OEM, which shall be indexed with Palr CPI at the start of each quarter. 

Accordingly, levelized variable O&M cost for each Unit 1 comes out to PI= 132 million per 
year (RLNG based) translating into PKR 0.04 / kWh at reference CPI of 158.48 average 
as of IT2022 which shall be indexed with Pak CPI at the start of each quarter. 

Unit wise Variable O&M local Clevelized) 
",'-i4in ; .'. .. : :~*>:~: ; . ;~~2; :g?:$>; ;~<~:~< :F:? ...-;;;*;;;&g:;. $$;;j@$~;gg;~~~$!:~ .<:c&v&;~$$~$=:;;; - ategolv-;:,:>$~@<~~~~;~ $":~;::.~?.?.:.-- . ,.. . ~ ~ . V ~ ~  .+:-..2:r:i , ..- -.-..: 2 .?:. 2 .  --;-?-* ::-.--,.s I:>>.:. 

. ,~:::s:.:~.~~;:~$;~,;:$~~;.~~!.<;; ;;2:;$:~;$m?~i'on$:.5~;:<>:: :$,~7fgctg~-:3Gs~h~;:~j';~:~.~:?~~~:~cS@~~ :$$ 
Unit i / RLNG 1114 3.480.87 0.01184 

HSD 0.0594 
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Indexation formula: 

Where; 
Var. Local. O&M(R,~  I = I Revised Variable O&M local Conlponent of 

Variable O&M Fordim 

Var. LocaI O&M(R~O 

CPI(RV) 
i 
i 

CPI(R,D . .- 

The Variable 0&M Foreign is for inipoiqed Gas Turbine capital spare parts, electrical spares 
and technical services required. Further, KE is under tendering process for CSA / LTSA 
arrangements for planned / unplanned parts and repair services. 

For tariff calculation purposes, I(E has calculated levelized Variable O&M Foreign keeping in 
view costs of FY 2022 and based on ~roiectedVariable O&M Foreign for the remaining useful 

= 

= 

= 

life of the plant, including maintenake expeilses being incurred 2 regular inteivals of hours 
recommended by OEM which shall be indexed with US CPI and exchange rates at the start of 
each quarter. 

Reference Variable O&M local Component of Tariff 
Revised CPI -notified by Pakistan Bureau of Statistics latest 
available at the start of each quarter i.e. lSt July, lSt October, iLt 

Jan, and 1st April. 
Reference CPI of 158.48 average for FY 2022 

~ -.- -- -.- -- -. 

Accordingly, levelized variable O&M Foreign component cost per year for Unit I is estimated 
at PKR SIO million (RLNG based) per year translating into PKR 0.23 / kWh at reference 
USD CPI of 282.03 and exchange rate of PKR 206 / USD as of FY2022, based on 
projected expenses which shall be indexed based on US CPI and exchange rates at the start of 
each quarter. 

, 3,489.87 0.2346 
2,773.53 0.3570 -- 

Wit 2 RLNG 818 3,490.04 0.2343 
Unit 2 HSD 988 2,773.66 0.3562 --- .-...-. .... -.-....... - .... 

Section B - 11 

(f=J 
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Indexation formula: 

Unit i I RLNG 958 3,489.87 0.2745 

Where; . . . .  . ...... -- .....- , ........ . 

Var. Foreign. O&M(R~) = Revlsed Variable O&M Foreign Component of Tariff 

Unit I 
...... 

I 
-. 

HSD 2,773.53 
Unit a RLNG 957 3,490.04 0.2743 
Unit a HSD 957 I 2.773.66 0.3452 

Indexation formula: 

Reference Variable 0&M Foreign Component of ~ar ' iff  

The revised US CPI (All Urban Consumers) notified by US 
Bureau of Labor Statistics latest available at the start of each 

.. . quarteri.e. 1st July, ~ ~ ~ ~ O c t o b e r ,  1st Jan, and lSt April. -. 

The reference US CPI of 282.03 average for FY 2022 

The Revised TI & OD selling rate of USD as notified by National 
banklatest available at the start of each quarter i.e. lSt July, lS t  

October, 1st Jan, and 1st April. 

The reference exchange rate of PKR 206 / USD as of FY2022 

8 Var. Foreign O&ii(~~o / = 

I Where: I 

Fixed O&M local 

Fixed costs are incurred to ensure plant's availability irrespective of its operations. This 
component includes both plant maintenance expenses and necessary allied costs of salaries 
and wages, third party services, transport costs etc. 

For tariff calculation purposes, KE has calculated levelized Fixed 0&ii Local considering FY 
22 costs and based on the projected Fixed 08rM local for the remaining useful life of the plant 
which shall be indexed with Palc CPI at the start of each quarter. 

Accordingly, levelized Fixed O&M local component cost per year for Unit 1 is estimated at 
PKR 947 million (RLNG based) per year translating into PKR 0.27 / kW/h (based on units 
at plant factor) at reference PakCPI of 158.48 (Average FY 22) based on projected expenses 
which shall be indeed based on Pak CPI at the start of each quarter. 

Unit wise Fixed OW1 local (levelized) 

/ uscpl(Rev) 

i -- .- . - --- --- 
USCPI(RCO 

ERRCV) 

= 

' = 

= 

I CPI(R,I I = I Revised CPI notified by Pakistan Bureau of Statistics latest I 

, 
E R R ~ o  I = 

Fix. Local. O&M(R,) 

Fix. Local -- O & M ( R ~ ~  ...... .. 

= I Revised Fixed O W  local Co~nponent of Tariff I 
= - Reference Fixed 0&M local Component of Tariff .................. ........... . 

Section 8 - 12 0 
available at the start of each quarter i.e. 1st July, 1st October, I* 

Jan, and 1" April. - 
Reference CPI of 158.48 average FY 2022 

I I 

I 

CPI(RCO = 
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Fixed 0&M Foreign 

Fixed costs are incurred to ensure plant's availabilityirrespective of its operations. These costs 
are critical to ensure availability and continued operations of the plant. 

KE is under tendering process for CSA / LTSA arrangements for planned / unplanned parts 
and repair services. 

For tariff calculation purpose, ICE has calculated Fixed cost foreign based on FY 2022 costs 
and projected Fixed cost foreign which shall be indexed to US CPI and exchange rates at the 
start of each quarter. 

Accordingly, levelized Fixed O&M foreign component cost per year for Unit I is estimated at 
PKR 283 million (RLNG based) per year translating into PKR 0.08 / kW/h at reference 
US CPI of 282.03 average as of FY 2022 based on projected expenses which shall be indexed 
based on USD CPI and exchange rate at the start of each quarter. 

Unit wise Fixed 0&M Foreign (levelized) 

Indexation formula: 

Fix. Foreign. O&M(R~~) I = I Revised Fixed OSrM Foreign Component of Tariff -4 

$&&$$&;7u&i.s;.:.., ;::: z:..>.. ...... .., , . . .  r. 5 

fl.,:.!.~~h4~%~:~~;.+~: . . . . . . .  . 
0.0820 
0.1032 
0.0816 

0.1026 

Fix. Fireign O&M[R,O I = I Reference Fixed 0SrM Foreign Component of Tariff 

USCPI(R\,) I = I The revised US CPI (All Urban Consumers) notified by US 

., ;:l.i.< .';. < :,: '1'- 
<:,.,: *w,at,p l&fy" ..*:<: ..;.. ?>. .. ........ >. 

::;..,. :factoC:$~,GWh<~::< . ._> 

3,489.87 

2,773.53 
3,490.04 

2,773.66 

........ . ... '.. .. 
.; .,.rn duiit'. 'Pw: ;: .> c-. :-j . . ... ....:. ... : . .  : '.< :. .... . : 2 .  :. ..... ..; . . . . . . . . .  

286 
286 

285 
285 

. . . . . . .  . . .  '..% i ' . :  * .  ,,ufi ...;. t . _ , , ,  :..:. ,:I'.... .. ';::'.' 
,.,.... +.:.:>: ..<:,, . 

>. .:.. .>, ; ., :,>. ......I.,. : .;?il.i:. .. ,. ? 

Unit 1 

Unit 1 

Unit n 
Units 

For break up of O&M (levelized), please refer BQPS-I11 - Annexure G 

.... ....::... . -.:.;..;..-- :,..+: "::::. ..;. .. . . . .  *; <.. - 
::$~te'go,Y,G;;,~if;i lib.: ; ,. . . . .  .: ..;; . :J >.. ._:;..Ty... .:. .............. ",.. . .  ._.. 
RLNG 

HSD 

RLNG 

HSD 

O&M costs both Variable & Fixed (local / foreign) are validated and benchmarked by 
Independent Consultant, report of which is enclosed as EQPS-I11 - Annexure H 

Bureau of Labor Statistics latest available at the start of each I 

quarter i.e. 1st July, 1st October, 1st Jan, and 1stApril. 
The reference US CPI of 282.03 average FY 2.022 

The Revised ?T & OD selling rate of USD as notified by National 
banklatest available at the start of eacli quarter i.e. 1st July, lSt 

October, 1st Jan, and 1stApril. 
The reference exchange rate of PKR 206 / USD as of FY2022 

/ 
1 

1.2.3. Insurance 

USCPI(R~ 

ERR,) 

ERm,n 

KE requests an insurance premium up to 1% of EPC cost consistent with the insurance cost 
allowed to IPPs that shall be adjusted annually as per actual subject to maximum limit of 1% 
of EPC. 

= 

= 

= 

Section B - 13 0 
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Insurance cost based on EPC cost: 

EPC Cost 
1% of EPC cost 
Reference exchange rate 
1% of EPC Cost 

Insurance component shall be adjustedfor each unit with actual cost at start of the year 

Ins(~4 RLNG at 58.57% plant factor I PKR 0.1304 / kwh PKR 0.1304 / kwh 

Where; 

I hs(Rcf l (ndj ,  I = I Adjusted Reference Insurance Component of Tariff 

/ Ins(~eg I = Reference Insurance Component of Tarif£ 

USD 221 Mn 
USD 2.21 Mn 

PKR 206 / USD 
PKR 455.26 Mn 

Ins(~,o HSD at 88.57% plant factor I PKR 0.1641 / kwh 

USD 221 Mi1 
USD 2.21 Mn 

PKR 206 / USD 
PIG2 455.26 Mn 

PKR 0.1641 /kwh 

Further, insurance component shall be adjusted quarterly based on below formula 

P(~e0 
Pc~ct.) 

1.2.4. Return on RewlatoryAsset Base and Depreciation 

= 

= 

Where; 

Reeulatorv Asset base 

Reference Premium USD 221  nill lion 

Actual Premium in USD or USD 2.21 million (1% of EPC cost) 
whichever is lower - I I 

InS(~e€)(ndj) -. -- .- 

Regulatoly Asset Base shall comprise of written down value of plant excluding surplus on 
revaluation and including Intangibles (mainly software used for regulated business) and CWIP 
at start of control period, which will be depreciated each year based on remaining useful life 
of the plant. Under the current MYT, Capex expenditure is allowed as part of RAB. 

Regulatory asset base based on current structure at the end of FY 2023 will be locked and used 
as a basis for proposed 1W and further additions to RAB shall only.be based on any project 
based addition / modification to the plant subject to NEPRA's approval for which a onetime 
request will be submittedfor adjustment in tariff components. 

= -- 

With regard to RAB, KE has projected RAB as of FY 2023 at PKR46,457 million for Unit 
I and PKR 48,697 million for Unit 2. Accordingly, KE requests NEPRA to actualize the 
same at the start of the next term i.e. July 2023 based on audited financial statements. 

Ebcv); = The Revised lT & OD selling rate of USD as notified by National d 1 
Adjusted reference Insurance co~nponent of Tariff ---. - 

Unit wise k movement is enclosed as BQPS-111 - Annexure I (i) to I (ii). Once RAB at 
end of FY 2023 Will be finalized post audit of financial statements, ICE will file BQPS-III- 
Annexure I (i) - I (ii) with updated opening RAB and accordingly related tariff 
components, including RoRB and Depreciation will be updated. 

? a  

E b ~ o  

Section 8 - 14 

= 

banklatest available at the start of each quarter i.e. lSt July, 1'' 
October, 1st Jan, and'1StApri1. - I 
The reference exchange rate of PI= 206 / USD as of FYzoaa i , 
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KE would also like to highlight that the RAB related to allied transmission assets has been 
included in Transmission segment in accordance with the nature of assets. 

Return 

Return shall be calculated based on Return on Equity, cost of debt and Debt to Equity ratio 

Debt Eauitv ratio 

Debt to equity ratio is proposed to be 70:30 as allowed in current MYT, subject to discussion 
in Main section. 

Cost of Debt 

Like current M.YT, cost of debt for local component will be calculatedbased on 3 month KIBOR 
plus a spread of 2.5% and cost of debt for foreign component is calculated based on 3 month 
LIBOR, spread 4.0% and hedging cost based on difference of 3 month KIBOR and 3 month 
LIBOR plus ahedging cost spread of 2.5%, including 1% for principal and 1.5% for spread. 

Accordingly, cost of debt has been calculated using reference 3 month I(IB0R of 15.16% as 
of FY2022, reference 3 month LIBOR of 2.29% as of FY 2022 andlocal to foreign debt ratio 
of 25 :~s  based on current debt profile of Generation segment. 

KIBOR/ LIBOR is proposed to be indexed each quarter going forward based on actual. 

Im~lementation of Secul.ed Overnight Financing Rate (SOFR) 

The above mentioned spreads are based on LIBOR and accordingly LIBOR has been used as a 
reference for the tariff petition for calculating foreign cost of borrowing. However, considering 
Secured Overnight Financing Rate (SOFR) will supersede LIBOR as a new interest rate 
benchmark post June 2023 i.e., start of the next term, LIBOR will be replaced by SOFR and 
accordingly, change in spreads on shifting to SOFR from LIBOR wiIl be requested as a one- 
time adjustment based on changes in the current loan agreements with the Lenders. 
Consequently, allowed spreads on foreign loans along with associated impact on reference 
tariff shall be updated and then SOFR will be used as reference for indexation for subsequent 
periods. 

Local to Foreigli debt ratio 

KE has drawn ECA backed foreign loans as well as local loans for this project in the ratio of 
around 25:75 (local : foreign). Accordingly, cost of debt is being requested on the same. 

Further, ECA backed loans include payment of premium and tax on premium / interest 
payments. As the premium was paid in during current MYT, IU3 has claimed cost of premium 
in Current MYT.. However, in case if the same allowed by Authority as levelized cost over the 
term of loan, KE would req~~est to allow the revision of Cost of debt component determined 
for pursuant to tlthe instant tariff petition. Further, I(E would request to allow tax on foreign 
loan payments as pass through, as allowed to other Power sector entities. 

Accordingly, Unit wise Return on Regulatory Asset base based on units at plant factor for FY 
2024 is givenbelow. For year wise tariff components for Gas and HSD, please refer Tariff table. 

Unit wise Cost of Debt FY 2024 

I Unit i I 0 . ~ 0  i 1.52 1.92 I 
L- Unit 2 I 0.42 1.60 

-- 
2.02 L ----- - ! .. . ~ I 
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RoRB - Fore im component of Cost of debt 

Where; - 
RoRBCoD  foreign(^^^) / = 

RoRBCoD Foreign(neO I = 

COD  foreign(^,) / = 

Hedging  cost(^,) --- I = 

COD Foreignc~"~ 

Hedging Costc~~g 

IUBO&R,O 

1 I(IBO&R,) 

/ I October, 1st Jan, and i~tApri1. 

ER(R~o I = I The Reference exchange rate of PI= 206 / USD I 

- .- -. .- .- 

Revised Foreign RoRB of cost of debt component of tariff 
Reference Foreign RoRB of cost of debt component of tariff 

LIBOQn,) + 4.5% + Hedging Co~t(Rev) 

KIBOR(neV) -. - LIBOR(R,) + 2.5 % Hedging spread ~ 

LIBOR(n4 

LIBOR(R~V) 

E&~ev) 

Born- Local component of Cost of debt 

= 

= 

= 

= 

Where; 

RoRBCoD Loc~(R.,~) / = / Revised Local RoRB cost of debt componeut of tariff 

LIBORmc~ + 4.5% + Hedging C o s t ( ~ ~ f ~  

IUBOR(lle~ - LIBO&lleO + 2.5% Hedging spread 

The reference 3 month IUBOR of 15.16% as  of FY 2022 

The revised 3 month IUBOR as published by State Bank of 

= 

= 

= 

I RoRBCOD(R~O I = / Reference Foreign RoRB cost of debt component of tariff I 

Palcistan latest available at the start of each quarter i.e. July IS', 

October 1st , January IS', and April lSt 

The reference 3 month LIBOR of 2.29% a s  of FY 2022 

The revised 3 month LIBOR as published by Intercontinental 
Exchange (ICE) latest available at the start of each quarter i.e. 1st 

July, ~1 October, 1st Jan, and 1st April 
The Revised 'IT &OD selling rate of USD as notified by National 
bank latest available at the start of each quarter i.e. 1s' July, 1st ! 

Cost of Eauiiv 

. . 
I I 

Keeping in view currently allowed returns, return on equity of USD based 15% is proposedthat 
shall be indexed based on changes in USD to PI(R exchange rate at  the start of each quarter. 

COD L o c ~ ( R ~ )  

COD  local(^,^ 

KIBORn,) 

KIBORR~O -~ . . 

For the purpose of Exchange rate indexation, indexation has been calculated considering 
weightage of RAE each year till FY 2023 i n  line with mechanism used by NEPRAin the current 
1MYT. Accordingly, reference indexed cost of equity has been calculated using reference 
current exchange rate of PKR2o6 / USD. Accordingly, ICE requests the Autho~ityto consider 
the actual average exchange rate of FY23 at the time of actualization of RAB at FY23 as 
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= / KIBOR(nw) + 2.5% 
= I KIBOR(R,~J + 2.5% I 

-1 = 

= 

The revised 3 month KIBOR as published by State Banlc of I 

Pakistan latest available at the start of each quarter i.e. 1st July, 1s t  I 
October, 1st Jan, and 1stAplil. 
The reference 3 month IUBOR of 15.16% as of FY22 

~ . ~~ . 
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mentioned in "Regulatory Asset Base" section above. Please refer calculation in BQPS I11 
- Annexure J (i) - J(ii). 
Accordingly, Return on Regulatoory Base - Cost of Equity (RoRBCoE) for Unit 1 and Unit 2 
comes out to PKR 0.711 kWh and PKR 0.731 kWh respectively for FY 2024 considering 
USD ROE of 15% and indexed ROE for Unit 1 and Unit 2 of 18.11% and 17.81% respectively 
at exchange rate of PKR 206 / USD. For year wise tariff components for Gas and HSD, please 
refer Tariff table. 

Indexation formula is given below. Further, an illustration for ROE indexation is given in 
BQPS I11 - Annexure I< (i) to K (ii). 

RoRB - Com~oilent of Cost of Ecruitv 
............ . ......... ..... . . . . . . .  - ...... - ..............- -- . - . . - . - . -- - - - 

... . . . :  . I RORBCOE crcc.) .- . . .  =TRORBCOE ( ~ 6 "  f i r  relevant yekx E G C v )  j E&ico  
1 Where; . . . . . . . . . . . .  -~ .. .. . . . . . . . . . . . . . .  . - 4  

RoRBCOE (R,,) I .. ~_ ..... ...... . . . .  
1 

j RoRBCoE (RED . -. ... - - .. - - - -- - - 
j ERR~v) The Revised TC &OD selling rate of USD as i notifiedby National 

bank of Pakistan latest available at the start of each quarter i.e. 1st I July, 1st  October, 1st  Jan, and I* April. . . . . . .  I 
i . 1 ERReD )I I The ~efe?&ce exchanq rate 0 f P K R h d ~  1 USD 

Depreciation 

Depreciation shall be calculated as straight line based on written down value of RAB at the end 
of FY 2023 (Current control period) and remaining useful life at the end of Control period. 

Accordingly, Depreciation component for Unit 1 and Unit 2 comes out to PKR 0.45 / 
IrW/h and PKR 0.47 / kW/h respectively for FY 2024. For year wise tariff components 
for .~as  and HSD, please refer Tariff table. 

1.2.5. Cost of Worliing Capital 

I(E requests NEPRA for working capital mechanism based on below formula, consistent wit11 
IPPs. 

. ... ........... -. . . . . - . - . . . .  ? . . .  . . . . . . .  . . . .  . . . . .  . .  . . . . . . . . . .  .- . . . . < 
. - .  . . : . . . .  . .  ~ o ~ ~ ~ & i t ~ ~ @ d + $ + n & f i t ~ .  : , . , , . . . .  , . . .  . . . . . . . . .  . . . . . .  

;., . . . . -- 
Cost of Stores &spares inventory i 

. . . . . .  -. .... ..... ........... - .....-. i Cost of Fuel Inventory (currently not included, will be requested post commissioning 
. .  .B. .. -i-~E!$~!!L~_n_HsDfu_e~- ... . -  .-...- - . .... . - . . .  ~; 1 A 1 Cost of Fuel in Receivable cycle based on 30 days receipt period and 7 days payment 

C period on RLNG fuel with 17% sales tax - based on units at plant factor, to be actualized 
. . .  I D '  Cost eveN 0fSBLC (Luarter: 

~ ~ 

i ! . . . . . 

Worlung capital component has been calculated for the control period based on current 
movement of balances year on year and reference KIBOR of 15.16% plus a short term spread 
2%. 

Cost of working capital shall be indexed with actual ICIBOR and change in fuel prices, on a 
quarterly basis. Further, reference component shall be updated in future through a request 
in case of any change in circumstances for example introduction of HSD inventoly. 
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Based on above, worlung capital component for comes out to PKR 0.351 kW/h for FY 2024 
for Unit I and Unit 2. For year wise tariff components for Gas and HSD, please refer Tariff 
table. 

Working Capital requirement shall be indexed through updating the template enclosed in 
EQPS 111 - Annexure L (i) - L (ii) at each quarter, including addition of HSD inventory 
and update in SBLC cost pursuant to any changes / addition in the arrangement(s). 

1.2.6. Pass tlwougl~ items 

Similar to the current MYT and as allowed to IPPs, KE proposes the following items to be 
allowed as pass-through costs in the new MYT. 

Corporate tax and V F  I 'WCW 

Currently, KE is an integrated entity therefore Corporate tax and WPPF / WWF on overall 
company level is a pass through item within WET. 

Considering that legal structure will remain same, ICE is proposing that Corporate tax and 
WPPF / WWF shall be passed through to consumers in Supply Tariff. 

However, going forward, in case of any change in legal structure whereby a Corporate tax and 
WWF / WPPF is separately levied on Generation plant, same shall be passed through as done 
in case of IPPs.. 

Further, as explained in section local  to Foreign Debt Ratio' above, KE requests to allow tax 
on foreign loan payments as pass through. 

Unrecovered cost of Current MYT 

Any unrecovered cost of Current MYT shall be pass through in tariff. 
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Startui~ Chaizes 

StartuD : Any sta$p of a Gas / HSD Unit that is necessary for a station to comply with the 
Dispatch requirements / Instructions and that results in the synchronization with the grid 
system. 

Consistent with industry practice, KE requests the Authority to allow start up charges, as 
defined below. 

In any month, if a startup occurs in a financial year ICE shall be allowed to claim "Start-Up 
charges" based on Reference start'up charges indexed with relevant indices, including fuel 
prices and electricity tariff as requested below. 

"Start-Up Charge" shall consist of two coinponenLs and is calculated as follows: 

Start-Up Charge = NIDI Charget Reference Unit Start-Up Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at  s t a r t u ~  and shall be calculated based on the then a~d icab le  MDI 
rate in RS/~;W, from time tdtime, 

b)' Reference Unit Start-Up Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consumed for the start-ups. 

The Start-Up Charges for each Start-Up shall be calculated as follows: 

The Reference Start-Up Charge as given below. Consists of the following two 
components: 
The Reference Start-Up Charge for the Power Import from Transnlission 

>stem during GT Startup till Synchronization. 
The Startup Charges Adjustment Factor for the hour h for the Import of 
Power from Transmission Network as per following formula: 

SCFadjustp~ = WAVCT-B~(R,,) / WAVCT-B~(R,o 

where: 

WACT-B~(R~) = Weighted Average of the latest notified variable consumer 
tariff for the Industrial Consumer Catego~y (B-5) based on a weightage of 4:2c 
for Peak & Off-Peak Rates respectively. 

WACT-B~(R~O =Weighted Average of the reference notified variable 
consulner tariff for the Industrial Consumer Category (B-5) based oil a 
weightage of 4:20 for Peak & Off-Peak Rates (i.e. Rs. 30.33 per kWh & Rs. 
23155 per 1cWh) respectively (i.e. Rs. aq&per 1cWh) - 
The Reference Start-up Charge for the Fuel Consumed during GT Startup till 
Synchronization including ST Synchronization, if applicable. - 
The Startup Charges Adjustment Factor for the hour h for the consumption of 
fuel as per the following formula: -- - -- - 

Where: 1 
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SChr 

MDIRx, 

N1 F: 

N2 

= / The Start Up Charges during the Month M 
= 

= 

= 

Total fixed charges for the month due to Distributing segment during the 
relevant month (based on MDI for the month and LWI charge) divided by the 
total number of Start Ups performed during the month. 
The nimber of Start ups to be claimed, unless any shutdowns claimed during 1 

the relevant month in which case this will be considered 5s zero 
The number of Start ups to be claimed 
I i 
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1 Hot Star t  (2 t o  8 hours): 
5.41 

Total Cost 

i (2.05) 

1 Warm-I Star t  (8 to 48 hours): 

I Totalcost 

/ Recovery based on Simple Cycle 

10.68 I 

(3.61) 

.s: ;: ...,:., ;>.:: ....... z :y . J ,  : .. c.:;.<!.y;,c:.;: .;;"*c;{:,; >,+.,,: :Yz::? " :. ;;. ....* ..?......; ...... ................. .......... . ......... \'!;: ?,,, .... .. ,.,:,,,, $,,. ;,,:;. .... - ..... .;.::.::..,r ?... ,!:,:::,,i..:,:~. .. c .~  h ... L...' .........' ......... ... ....... >$:.:,,: ,*.,;.?!.. ::; : \,.< :.:.:; !?&.>. :;;.::, . .  .; ' ,..: :'.i ;:.;:.-.: ::::.:.. .:ill . . .  . .  ...... .. .,... ' ,".. .: . . . . . . . . . . . . .  
Warm-11 Start  (48 t o  150 hours): 

.'. - :,, .... >. . : ...... . '  : - ... ... . &  
I . . .  :.. . .  ......... ............ , . .  

Cold Star t  (> IRO hours): 
21.80 

:c:<,j?,:.;c.. . , ~ ; ~ ~ ? ~ ~ ~ & ~ . . ~ ~ : % ~ . . ' ~ ~ . ' : . . ~ ~ . ~  ,,'C ........... ... .* ... ': I' . "  ...- 1". ,: ,.,,<,. *,: ,,? :..,, z.':::.~;:,':::: 
..:.>,;z ..... ... ?< .?," .,,+.,. :iGq;:$yy2;.4:!,>,r,:? $:;<;:,.:::,. :.;.?: :. :: .;,;,? -;.:... .. ...- +?...: '.: ,>,-, ?.. T . . O ~  :+ ?.+: ,.$. :,;::5::.y:?2 .. ... :<&:!;,..!:,* 4 b  ...... ,: ,..8., ,u,:.:y>::$,:3,.+ .,:< : ,.-.. -.:,.. .......I. .. :. ..... ...... . ;;- .,; >:.: :..:~l't::.<$z~ <::;1:ii:.::::.',.' ..!.<:'..:.,.;.:::.":.. 

14.86 I Total Cost 1 

1 ~ecovgiy based on Simple Cycle 

I / Recovery based on Simple Cycle 

Part Load Adjustment Factor: 1.56 for hot, 1.84 for warm and cold startup 

(5.09) I 

Note: Costs relating to HSD will be provided post commissioning 

Black Start Cost 

Black Start : Any startup of a Gas / HSD Unit having black startup facility, that is necessary 
for the Company to comply with a Dispatch Instruction or a Revised Dispatch Instruction, 
that results in restoringpower supply to the respective power plant, and to a part of an electric 
grid without relying on the external electric power transmission network to recover from a 
total or partial shutdown of the transmission network. ICE requests the Authority to allow black 
start charges, as defined below. 

In any month, KE shall be allowed to claim "Black-stai-t charges" based on Reference Black- 
start charges indexed with relevant indices, including fuel prices as requested below. 

"Black-start Charges" shall consist of consumables, fuel and equivalent operating hours 
consumed for the black-start. 

I Furthermore, in case Gas is made available through Dedicated Line/ Alternate Supplier as discussed in Section 1.2.1 above, 
then separate costs dl1 be calculated and submitted to the Authorit).for approval. 
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1 H o t  S t a r t  (a to 8 hours):  

I Total Cost 
I 
1 Recovery based on Simple Cycle ! (2.05) i 

i 

I / Total Cost 
!- I 
I Recovery based on Simple Cycle 
I (3.61) I 

I 
.... 

! Total Cost 
I 
I ---..-. 

I 
- J  

/ Recovery based on Simple Cycle (5.09) i 

Total Cost 
23.80 

I.--. . j 

1 Recovity based on Simple Cycle 1 (8.27) 

Part Load Adjushnent Factor: 1.56 for hot, 1.84for warn1 and coldstartup 

. . . . . . .  ..... I., . . .  ;'f.,j:;;;; :,. :j:.:<.'.,:;;.:. :.:: ;,,:: .: 2 , , . I  .<  
...N@tc,&n,,'..:; ,:;<,..:-. ... 1. . . . . . . . . . .  .).. . . .  U. ,:::::., .?.!,, :;;:;~.;<?+ ;,.:,>: c:,. ;~,..;;-:: .i. ."'; ,...; ..':i'..z;'.,. 'I!. .,;'. ..:;j '. ?.': ....... . . " . .  .:.... ...... ......... . . . . . .  _. 

Note: Costs relating to HSD will bc provided post commissioning 

. . .  I . .  ..:- i',:..:.'::. '. . . : . . . . . . . . .  . :':, ....... >,+::;. . .  :... . . .  ; .:.: .::... . . .  
,::;,.: ..;, . : 2. 

L 

. . . . . . .  ... . . .  .... 1,: ,,.,%.. .15:53: ;," :. :: .I;. . . . . .  . . :  .: , :; 

. . ; . . . . . . ;  <:< ':: ? ,:,-. ; : . . .  _ . . . . . . : . .  ..: . . 
. . : I .  . 

Black Start: Cost 

Black Start  : Any startup of a Gas / HSD Unit having black startup facifity, that is necessary 
for the Company to comply with a Dispatch Instruction or a Revised Dispatch Instruction, 
that results in restoring power supply to the respective power plant, and to a part of an electric 
grid without relying on the external electric power transmission network to recover from a 
total or partial shutdown of the transmission network. ICE requests the Authority to allow black . ! I 

start charges, as defined below. ! 

In any month, KE shall be allowed to claim "Black-start charges" based on Reference Black- 
start charges indexed with relevant indices, including fuel prices as requested below. 

"Black-start Charges" shall consist of consumables, fuel and equivalent operating hours 
consumed for the black-start. 

Furthemiore, in case Gas is made a\nilable through Dedicated Line/ Alternate Sulrplier as discussed in Section 1.2.1 above, 
then separate costs bill be calculated and subnutted to the Authorit). for approval. 
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The Black-sta? Chasges for each Start-up shall be calculated as follows: 

Note: Costs relating to HSD will be provided post commissioning 

Where: 

Shutdown Cost 

Shutdown : Any shutdown of a Gas / HSD Unit that is necessruy for a station to comply with 
the Dispatch requirements / Instructions which results in the de synchronization with the grid 
system. 

the Black-start Charges during the Month M; -- - ~ 

the Reference Black-Startup Chasge as given in the table below. 
The number of blaclc startups to be claimed 

BSChr = 

BSCner L- 

KE requests the Authority to allow shutdown charges, as defined below. 

Charge as given below. 

where, 
For HSD - SHCFadjustl, = FCCHSDR.~ / FCCHSDR,~ 

N 

In any month, ICE shall be allowed to claim "Shutdown charges" based on Reference Shutdown 
charges indexed with relevant indices, including electricity tariff as requested below. 

= 

"Shutdown Charge" shall consist of two components and is calculated as follows: 

Shutdown Charge = MDI Charge+ Reference Unit Shutdown Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at shutdown and shall be calculated based on the then applicable 
MDI rate in Rs/kW, from time to time, 

b) Reference Unit Shutdown Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consumed for the shutdown. 
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The Shutdown Charges payable by the Power Purcl~aser for each Shutdown shall be calculated 
as follows: 

Where: .......................................... --T=-- / SHci~r The Shutdown Charges during the Month M 

1 = Total fixed charges for the month due to Distributing segment during the 

/ relevant month (based on MDI for the month and MDI charge) divided by the 
total number of Shutdowns performed durin~ the month. . 

of Shutdowns to be claimed, unless any startups claimed during 
month in which case this will be considered as zero. 
of Shutdowns to be claimed 

The Reference Shutdown Charge as given below. Consists of the following hva  
components: 

Reference Shutdown Charge for the Power Import from Transmission 
are in Standby mode. -- 

SHCFadjustpr The Shutdown Charges Adjustment Factor for the hour 11 for the Import of 
Power from nansmission Network as per following formula: 

= WAVCT-BS(R~,.~ / WAVCT-B~(R,~) 

WA.CT-335(xC~ =Weighted Average of the reference notified variable 
consumer tariff for the Industrial Consunler Category (B-5) based on a 
weightage of 4:20 for Peak & Off-Peak Rates (i.e. Rs. 30.33 per kWli & Rs. 

kWh) respectively (i.e. Rs. 2468 perlcwh) 

- 
The Shutdown Charges Adjustment Factor for the hour h for the consumption 
of file1 as per the following formula: 

Note: Costs relating to HSD will be  provided post commissioning 

Costs pursuant to Import of Power durinrr Non-Operational Hours 

Costs of Import of Power for the period when plant is stand-by but not in operation, in 
accordance with EM0 is requested to be passed through in Tariff. 

I 

The Power Import Charges for each month shall be based on actual amount billed by the I 

Supply business based on Iinpol-t readings recorded, includiilg monthly MDI / Fixed Charges I 

paid to Supply Business for fixed capacity dedicated for plant startup operations. Amount 1 
i 

2 Furthermore, in case Gas is nlade available through Dedicated Line/ .4lternate Supplier as discussed in Section 1.2.1 above, 
then separare costs will be calculated and sublllitted to the Authorit). for approval. 
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billed shall be reduced by any MDI Charges recovered under Startup & Shutdown Costs as per 
mechanism explained in this petition. 

1.3. Billing Mechanism 

Billing shall be based on a Take-or-pay mechanism where Capacity payment shall be paid for 
the Available Capacity and Energy payments for the Net Elecbical Output. 

Available capacity for a month shall be based on hourly Annual Dependable Capacity after 
considering outages in each year. 

Annual Dependable Capacity shall be based on ADC Test to be carried out at start of each year, 
to be carried out by Plant team and results of which shall be submitted to NEPRA. 

NEO will be based on energy recorded through meters as explained in above sections. 

Capacity cost includes Fixed 0&M local, Fixed O&M foreign, Insurance, Worldng capital, 
RoRB - cost of debt, RoRB - cost of equity and Depreciation which are detailed in above 
sections. Capacity payment shall be made on a monthly basis as per formula detailed below: 

Monthlv Ca~acitv Pavment 

j Where: 

Capacity payment shall be separately calculated for RLNG and HSD based on Available 
capacity, in kwh on HSD / RLNG and their respective Capacity components. For the purpose 
of calculation of Available capacity on HSD, capacity shall be considered based on actual 
operations on HSD, and remaining capacity shall be considered to be available on RLNG. 

CapacityF'ayment - 
Availcap,,, 
--- -- - - 
CapacityPrice 

DOy ' '. 
- 

Further, available capacity shall also be adjusted with ambient temperature as per the table 
given in EQPS-111 - Annexure M. Moreover, example for calculation of hourly available 
capacity payment of Gas is also given in BQPS 111 - Annexu1.e N. Ambient temperature 
table example of HSD will be submitted once commissioned. 

Plant will maintain Annual Availability of go% considering annual outages of 10% for below 
outages: 

= 

= 

- 
= 

= 

- 17 Days (408 hours) of schedule outages Per unit, 

the Capacity Payment, in Rupee, paid for a Month; 

Aggregate Available capacity, in 1cWl1, for the month based on Howy 
-- ~vailable c a p e 5  - -  

(Fiued O&M local + Fixed 0&M foreign, worlang capital + RoRB - cost of 
debt + RoRB - cost of equity + insurance) for the relevant month after 
indexations as explained above. 
the output degradation factor, to be submitted post tests for RLNG and 
HSD, for the relevant year. 

- 6 Days of Maintenance outages per unit I 

- 13.5 Days (324 hours) of forced outages Per GT &ST 

Maintenance Outage will be required as follows: 

- 1.5 Days / Unit offline water washing (Every 2000 Hours in summers). 

Section 8 - 23 



Generation Tariff Petition - Section B: Bin Qasim Power Station I11 

- 2 Days / Unit OFFWW -+ Pre Filters-Replacement (Once every year) 

- 2.5 Days / Unit O F m V  + Fine Filters Replacement (As per Filter DP) 

Furthel; Additional outages will be required for Overhauls as below: 

- Hot Gas Path Inspection is required, at EBH interval of agK hours, in which case the 
Company shall be entitled to an additional Nine (9) days of Scheduled Outage periods 
per Unit 

- Extended Hot Gas Path Inspection is required at EBH inte~val of 66IC hours, in wliicl~ 
case the Company shall be entitled to an additional Fourteen (14) days of Scheduled 
Outage periods per Unit" 

- Major Overhaul is required at EBH i n t e ~ d  of 107IC hours, in which case the Company 
shall be entitled to an additional Fifty Five (55) days of Scheduled Outage periods per 
Unit" . 
- The unit will complete the above Maintenance cycle i.e. HGPI followed by EHGPI 
followed by MOI-I, subsequent to which the maintenance cycle will start again in the same 
sequence. 

EBH = Equivalent Easeload Hours 

These overhauls will l?e required. when plant will reacli the required Factored Fired hours. 
Based on annual availability of :go% and expected occurrence of Overhauls, Levelized Plant 
factor has been calculated as 88157%. Please refer BQPS-111 - Annexure 0. 

Forthe purpose of calculation of Availability, 10% annual operation on HSD has been assumed 
with remaining capacity on Gas, ana outage schedule has been made accordingly. In case if 
HSD operations exceed 10% in a year impacting average availability over the life, IU3 will file 
a one time adjustment to adjust tlie availability % used in the tariff 

1.3.2. Energy Payments " .  
~nes&,iost includes: 

- Fuel cost (including RLNG & HSD), 
- Variable O&M local & Variable 0&M foreign which are detailed in above sections 

multiplied by degradation factor of relevant year. 

The Energy Price shall be calculated using the Reference Fuel Cost Component during the 
year. 

1 1 k l \ l ~  PKR/I;J\Il ) PKR/k!!'h 1 PKR/MYh 1 PKRlkWh / Factor 1 PKR/ k1VIt / PKR/kJ\l, 1 PKR 1 
I RLNG - 1 

1 Co~ubillcd 1 cycle 
i HSD- 
j Combiucd 

cydc 

Calc~~latcd Calculatcd Calculated Calculatcd Calculated Calculatcd Calculatcd Calculated Calculated i . . i i _ I . i I l i  

Section B - 24 
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1.4. QPrM Sharingmechanism 

KE is proposing to share the savings in O W ,  if any, in propoition of 60:40 for Consumers: 
KE, which shall be calculated at completion of Overhaul cycle. 

Overhaul cycle shall include 

- One HGPI for each unit. 

- ' One eHGPI for each unit 

- One Major overhaul for each unit 

Overhaul cycle shall be completed when Major inspections of all GTs and STs are completed 
at eveiy 107,000 Equivalent Base Hours. At completion of Overhaul cycle, any savings in O&M 
shall be shared in 6040 for Consumers: ICE, where is in case of Loss, it shall be carried forward 
to future years to set off with expenses of future years. 

For the pdipose of calculation of sharing of O&M savings/ (loss) at the completion of each 
major overhaul cycle, O&M expenses (0&IM Expenses as per Profit & Loss Account &Addition 
to CWIP) as per the audited financial statements shall be used. 

An illustration of sharing mechanism for one cycle is given in EQPS-111 -Annexure P. Same 
shall be applicable for next overhaul cycles till the end of respective unit life. 

1.5. Other items 

Items aenerallv covered under PPA 

Unlike current MYT, ICE has proposedTariff structure inline wit11 IPPs. In case of IPPs, certain 
modalities / charges are governed under the Power Purchase Agreement, which have been 
included in the petition. However, detailed modalities and other remaining terms will be 
agreed in a "Service Level Agreement" for which ICE has prepared and Annexed a Head of 
Terms* (please refer, BQW-111 - Annexwe Q. Full scope SLA will be prepared and 
submitted for NEPRA's approval based on Tariff determination. 

. ., 
CO&; pursuant to lJnbGnd1ina in future 

KE is an integrated utility and therefore there are certain synergies in common costs. In future, 
if there is any legal unbundling, ICE will file for a onetime adjustment for additional costs 
pursuant to that. 

Alternate Supplier of RLNG 

In case of any additional requirements on account of arranging RLNG through an Alternative 
Supplier as detailed in Section 1.2.1 - Plant Capacity and Heat Rate above, KE will 
submit details of the proposal separately to NEPRA for approval. Post approval of the 
Authority, KE will file a one-time adjustment for reference tariff components, based on 
allowed investment, Net capacity and heat rate impacts. 

Costs pursuant to Force Maieure Events 

Costs related to a Force Majeure Events are allowed to IPPs and accordingly ICE also request 
those to be passed through in Tariff. Details and modalities of force majeure events will be 
included under the SLA, pursuant to the Terms of Agreements as explained in EQPS I11 - 
Annexure Q, in line with agreements of other IPPs. 

Section B - 25 
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1.6. Summary of Base Tariff FY 2024 & Indexation Mecl~anism 

In view of the foregoing and considering the significant changes in tariff structure, following 
component wise indexation mechanism for Unit I and Unit 2 is being requested to ensure - - 

recovery of prudent costs critical to ensure quality of sellrice. 

Section 8 - 26 



Generation Tariff Peti t ion - Section B: Bin  Qas im Power  Stat ion I11 

' ,  
". !". , . Ffirr+*ee:kiei . : ,. : . ! 

---.: 
8 .  Net HHVRLNGpriceof PKR 

' 

Inde~ation with fuel price & 2,929.79 / MMBtu 
I I 

CV (for HSD) e Net HHV HSD price of PICR 1 
Impact of allowed part load ~ ~ g . g q /  liter 

and degradation factor (monthly) . Calorific value of HSD of 36,252 ! 

; btu/!iter. ! i 

I Variable 0&IM / -Foreign 

F i e d  Om1 - 
local 

t ~ - -  - - - 

/ Fixed O m I -  / 0,08 
I Foreign I 0.10 

I 
I 

I-- .. ----  - --  

I 
i Insurance 

I 

! 
~ 

Equity 1 0.89 
0'71 1 

Depreciation 1 0.45 i 0.56 
I . i i ; c  . . . 

t o s t  1 3.93 
subtotal  t ~- . 

Total  Ease  
Tariff-FY 1 22.76 ' 46.35 

2024 . I . . i 
Levelized 

tariff  J -44 I 44.81 
- . . - 1 . .  .. - 

Indexed with Pak CPI 
(Quarterly) 

. .. .... ... ~ ' - -- Indexed with US CPI and 
USD to PKR exchange rate 
(Quarterly) 

t . . . . . . . . . .. . . . . . 

Indesed with Pak CPI 

I (Quarterly) 

- .. - - - . . - . . . .- .. - - . - -. - - 
I nde~ed  wit11 US CPI and 

USD to PKR exchange rate 
(Quarterly) 

! 
Average CPI of 158.48 for I;Y 

I 
1 

Average US CPI of 282.03 for FY 1 
' / . , - Exchange rate of PKR 206 / USD / I a ~ . o f ~ ~ p p  . .. . . . . . ; 

I . Average CPI of 158.48 for FY ' . 
j 2022 ' ,  

. -. .~. - . .. . 
Average US CPI of282.03 f o i F I  ' 

Exchange rate of PKR 206 / USD / 
- .  

exchange rate - quarterly I . Annual achalizatioll based 
' Excllange rate of PKR 206 / USD 

on cau~ing  of 1% of EPC cosl (in as of FY23 

Indesed \zit11 KIBOR 1 .  KIBORof15.16% as ofFY22 , ' (Quarterly) and change in fuel plices. j 
- 

lndixed with KIBOR 
(Quarterly) I 

Recalculated based on W . KIBOR of 15.16% as of FY22 ! 

changes due to addition of specific 
.. ~ r o j e c t _ a ~ ~ z x e d b y N s P n n .  . ... 1 .~ --. .. .. ~ - . ... , :  - I nde~ed  with LIBOR ! I 

(Quasterly) , , 
i 

I Hedging 'Or 'Oreis LIBORof 229% as ofFY22 ! 
portion updated with KIBOR / 
LIBOR (Quarterly) / Exchange rate ofPKR 206 / USD ! 

Recalculated based on RAB i ! 
changes due to addition of specific 

~ o i e c t t a ~ ~ ~ e d b ~ N ~ I R A  -.-. . -~ - . ._ _. . - . . . . . Indexed with UsD to PKR i 
exchange rate I . Exchange rate of PKR 206 / USD - Recalculated based on RAB I Of 
chanres due to addition of s~ecific 
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i . S ! ~ ~ ~ ~ E O V ~ _ ~ _ ~ Y _ N E E Q ~ . .  . ,- .- . .. . . . -. -. .- . - Recalculatedbased on RAB 
changes due to addition of specific 

. . . ~ ~ i e S ~ ~ o v e 1 1 1 , ~  NEPRA- . . .._ - . _ . . - . . 
I 
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Unit n 

.~&fi, '  1 .  .=VGPKR: ' 1  .:' 'HSD:,': : . .* .; . - .  
. . .  orients .>, km) ,; ..rPI~-l,,‘h‘. / ...... ';. h i d e ~ a d o ~ ~ ~ h ~ i s m  : . . .  I - L -  I , - 

Enerm cost 
Fuel cost 

I 

. . 
s . ' : . ' ~ ~ f e & e , f i c b ~ a t &  .- 
. . . . . . ' I  . .  - " .< 

0 Net HHV RLNG price of 
PKR 2,929.79 / MhlBtU 
Net HHV HSD price of 
PKR 219.94/ liter 
Calorific value of HSD of 
3G,25z btu / liter 

...... - ...~, 

Variable O&i 
-Foreign PKR escliange rate (Quarterly) 

.- ........ ............. -.---............ ... 
I ,  

Energy cost  
41.41 subtotal  

t I 
. ..... - 1 

1 F e E -  1 0.27 
local 

I Foreign 

I 
I Working 1 Capital I 

0.44 

RoRB - Cost of 0,42 
Debt Local 

RoRB - Cost of 
Debt Foreign 

Average CPI of 158.48 for ' , Indexed with Pak CPI (Quarterly) 

- - ~ v e r G  USCPI of 282.03 - Indexed with US CPI and USD to 1- for FY 22 
PICR exchange rate (Quarterly) Exchichange rate of PKR 206 1 

. - -- - - - - .-lv_SKas !?fFY2.022 . . . .  : . . .  - Indexed with USD to PKR I 

exchange rate - quarterly Exchange rate of PKR 206 ' 
Annual actualizatio~l based on / USD as of FY23 1 I 

capping of I% of EPC cost (in USD terms) . , 

- .-..... ..................... . . . . . . . . . .  

and change in fuel prices. , . 
...... . - ,  

Indexed with KIBOR (Quarterly) - Recalculated based on RAB KIBORof 15.1696 as of 

m v e d b s ~ X E P l z A  .. . - 
Indexed with LIBOR (Quarterly) 
Hedging cost for foreign portiin - LIBOR of a.zg% as of 

: 1 updated with KIBOR / LIBOR (Quarterly) I FY22 
Recalculated based on R& Eschange rate of P!W 206 ' 

ihanges due LO addition of specific project I / USD as of ~ 2 0 2 2  - - 
_app~ivedby N E P ~ .  .. .- 

Indexedwith USD to PI& 
I 

RoRB - Cost of 1 exchange rate I 0.73 I 0.92 I - Recalculatedbasedon RAB 
- Exchange rate of PKR 206 

1 I changes due to addition of specific project / USD as of FY2022 
. . 

..... .... .: _ - .. 
Recalculated based on RAB 

Depreciation 0.47 changes due to addition of specific project 
.,- . . . . . . .  .x~~o_ved.Py_~!!RA_ -- ... 

Capacity 
Cost 4.06 i 5.11 I 

subtotal  1 . . . . . . . .  . . . . . . . . .  
Total Base 

............. .. . . . . . - - - . . .  ~. 

Please refer following tariff tables for year wise tariffs. i 
Section 8 - 28 1 



K~Ele(tr1cUmltcd 
tcncration P l rnuar i l f~c t i l lon  
OQP5lll Plant-Unit l 
Tar111 Oblc - N 1024 and onwards 

Awmgctlrllf 1856 DM 0.23 18.84 0.27 0.08 0.U 0.10 0.77 0.36 0.45 0.44 271 ll54 

. . .  ~ 
~ - --. . -~ US Cents 10.46 1 kwh PKRG1.53./-k\?1hh -. . _ __ . . . .~ . .- - ~- ~ . 

~ - . . - - - - . - - . . 

Prc.elol l  



K.Ehdd~Lfmll~d 
G~ncmUon PlrnllTariM Polition GUS Fuel- RLNG 
BQPSIII Plml-Unit2 
Tariff table- N 2 0 Y I  and onwards 

Groe OpariCI 
Ncl C~pacily 
Unllr at full cspudly 

4E.I.L Mw Exrhan~erale 208 PXR/USD 
449.8 MW KlBOR 15.16% % 

3,940.3 GWh UBOR 2.% X 



PKR 44.81 / kwh US Cents 21.751 kwh 



K.EI~clrlc U m l l ~ d  H I D  luel 
Gen~mllon PlanLlTarilf Pclltlon 
09PSIII Plant-Unit2 
Tarillable-FY 2024andanwardr 

Gross Caps~ily 
NclCapl~I ly 
Uniu a l L l l  wpadty 

3c$' MW 
357.5 M W  

3,131.5 GWh 

Exch~npe n t e  
KlOOR 
LlOOR 

PKR 44.921 kwh US Cents 21.8 /kwh 

Page 1 sf 1 
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BQPS-111 - ~ n e ~ r c e s :  
List of Annexures 

Section 8 - 33 



Generation Tariff Peti t ion - Section B: Bin Qasim Power Sta t ion  I11 

BOPS-111 - Annexu1.e A li) 

Safetv Procedures 

' 1 I BQIII-HSESP-ool 1 BQPS-111 HSEQ MANUAL 
I 

r I BQIII-HSE-SP-002 I HSEQ COMMI?TEEAND THEIR FUNCTIONS I 
I 1 3 1 BQIII-HSESP-003 / HSE HAZARD ASPECT IDENTIFICATION &RISK ASSESSMENT I 

i 5 1 BQIII-HSESP-004 SETTING HSE OBJECTIVES AND TARGETS 
..- .. -- - - ----- I- ~ - 

6 1 BQIII-HSESP-005 HSEQ LAWS &REGULATIONS 

1 7 / BQIL-HSE-SP-006 / HSE RESPONSIBILITIES &ACCOUNTABILITIES I 
1 8 1 BQIII-HSESP-007 1 TRAINING ,AWARENESS AND COMPETENCE I 

] 13 1 BQIII-HSE-SF-012 1 INTERNALAUDIT I 

I 
- 

/ 9 I BQIII-HSE-SP-008 I COMMUNICATION AND CONSULTATION 

1 14 / BQIII-HSESP-013 . I MANAGEMENT REVIEW I 

10 

i 

BQIII-HSE-SP-oog / CALIBRATION OF MEASURING AND MONITORING DEVICES 
I 

i - " ,  BQIII-HSESP-010 ! EMERGENCY RESPONSE PLAN 
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BOPS-PI1 - Annexme A (ii) 

Proiect Details 

Plant Refei.ence Condition 

Reference Conditions at the Plant Site are: 

1. Ambient Air Temperature = 30 deg. C 

2. Total Barometric Pressur&(Design) = 1013.2 mbar 

3. Relative Humidity = 70 % 

Plant Confirruration 

Plantinstalled Gross capacity a t  IS0 condition 1 942.31 I\W 

/ Unit Make Pr Model 

Type of Technology 

Number of units and capacity (at IS0 
condition) 

I 

I Gas Turbine Siemens StiT5- I 1 ~ O O O F  

Combined Cycle Power Plant 

, -. --- 

Unit-I Gas Turbine & Steain 
Turbine 
Unit-2 Gas Turbine & Steam 
Turbine 

Plant Characteristics 

471.16 MW 

471.16 MW 

Expected useful Life of Each Unit from COD 

~ ~ t o r r ; i t i e  Generation control 1 yes 

I RamoineRate 1 0.9 - 2.8 MWuer minute 

SteamTurbine / Siemens SSTg-3000 

Generation Voltage 

Frequency 

Power Factor 

Unit-1 

18.5 KV 5% 

50 Hz . -~ - -. - 
0.80 Lagging / 0.95 Lagging 

30 Years 

Time required to syncl~ronize with Grid 

Unit-a I 20 years 

Gas Turbine 1 89 minutes appros.. 

Steam Turbine 1 164 minutes auuros. (hot start) 
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BOPS-111 - Annexwe A (iii) 

Fire Protection Svstem 

Fire Protection System has following main measures: 

I. Fire area, f i e  escape and evacuation passage 

Every building of the plant has been provided with a specific and dedicated "Emergency 
Evacuation Map" at the entrance and other conspicuous locations to warn and update the 
entrants of the buildings about the route to be taken to assembly point, in case of any 
emergency. 

All the buildings are also equipped with "illuminated Exit signs" directing Emergency 
escape door 

2. Evacuation Channels 

Plant has dedicated emergency warning (siren, buddy system, wallue-talkie, hot lines) 
system, while actions from every employee are clearly documented in the plant Emergency 
Response Procedure on what to do when they hear the alarm / observe an emergency 
situation. 

Moreover, dedicated Fire Wardens are assigned against individual buildings who will 
ensure (in case of any emergency) the complete evacuation of the workers in the dedicated - - 
building. 

Plant has also dedicated assembly points, where evely individual has to report after 
hearing the emergency siren and then a robust headcount management system is followed. 

In case of any off-site evacuation need (due to any injuiy), dedicated emergency vehicle 
(ambulance) is also available at plant, which will suppoi-t prompt evacuation of injured 
individual to the nearest medical facility. 

. . 

~&uation alarms are tested on weekly basis as per define procedure, all the occupants 
are familiarize with Evacuation procedure at the time of safety induction. 

3. Fire-fighting system and fire extinguisher 

Advanced firefighting & fire protection systems are available at plant (including fire 
hydrant network, water deluge system, and Clean agent Fire suppression system like FM 
200) 

Adequate number of fire ex6nguishers including Foam firefighting mobile trollies have 
also been installed across the plant premises (indoor as well as outdoor) and different 
training sessions are imparted among the team for its operation throughout the year. 

Plant have one dedicated Fire truck equipped with accessories e.g. Fire gears, SCBA, 
Nozzles, Hose pipes 

4. Fire.pump and alarm monitoring 

Plant has a dedicated-firefighting water network (covering whole plant premises). BQPS- 
I11 Fire pump set consists of a main electric punlp(driven by electric motor), standby diesel 
pump(driven by diesel engine), and a multistage jockey pump. 

Early detection of the fire is given the paramount importance which ensures that fire is 
detected at the incipient stage. These (smoke detectors) are widespread across the plant 
and integrated with plant fire siren system. Plant facilitated with Fire Detection system 
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comprising on Smoke/ Heat/ Thermal / Beam Detectors, Multiple manual call points are 
also installed across the plant for actuation of the fire Alarm, upon observing any fire 
emergency." 
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BOPS-III - Annexwe A (id 

Plant Lavout 

Section 8 -38 
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Details of ~ a k r  Equipment 

Gas Turbiie 

Steam Tmbine 

Model 
-- .. 

Manufacturer 

Rated Capacity 

Quantity 
Rated Speed 

Compressor 

Pressure  ratio 

Conibustion Chamber 

No of Combustors - -- 

SGTg-4oooF 

SIEMENS 

300 MW 

2 

3000 RPM 

15 Stages 

19 

1 

24 -. ~ ~ 

Rated Speed 3000 RPM 

H-IL condensing 
~~. .- 

Model 

Manufacturer 

. Rated Canacitv 

Generator 

Liquid fuel  NOX Control 

Turbine 

SSTg-3000 

SIEMENS 

160 MW 

No 

04 Stages 
. . - . . . .. - .-. -- I 

--- MHDB-SGT5-4oooEQi 

I Dong Feng I 

%'PC SGenj-3oooW 
Rated capacity 

Rated voltage 

Rated current 

Frequency 
-. - .- 

Quantity I 2 

Section B - 39 0 

kVA 

1cV 

A 

Hz . 

HP Pressure a n d  flow ra te  

LP Pressure andf low ra te  

584000 (43 O C  cold gas) 

18.5 

18226 
-I 

50 . .- --- .~ - - ~. -. .. - 
Rated speed 

Power factor 

Number of phases 

15.pM.Pa.a &313.08t/h 

o.4gMPa.a &3g.i8t/h I 

_I 
I 

IP Pressure and  flow ra te  I n.78h.IPa.a &so.sGt/h ---I 

Rpm 
PF 

No. -- 

3000 

0.8 

03 7 
_I 
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Generator S t e ~  up Transformer 

A d i a r v  Transformer 

TYPe 
Quantity 

Rated capacity 

Stand Bv Transformer 

- 

MVA 

SFPZ-~OOOOO/~~OTH 

02 

600 

S-rgooo/20 

02 . -. .. .. 

25 
18.5 / 6.9 

-- ONAN 

50 
Dynii 

Tme 1 

_ _  _. . ~ 

232 118.5 

ODAF - 
50 

YN dl  

_ _  __ _ 
Ratedvoltage 

Cooling 

Rated frequency 

Connection symbol 

Quantity 

Rated capacity 

Rated voltage 

Cooling 

Rated frequency 

Connection symbol 

., .., . . & . . , ... .. ..'+s&.&ipti>.,;;.:; ;j:.;~::<~~;:.:.':.,~~;. .;: .;::;+.':s:fj $::.: j;;:.:.;?'.': 
s': . . , . .... . .*. . -... ;...... v..: ..::.,. . ..... '., x > - 
me 

Rated voltage 

Cooling 

Rated frequency . .-. ..~. 

_ . . 

KV 

Hz 

. .~.. ~. 

MVA 

KV 

Hz 

- 82-25000/220 

MVA 

KV 

Hz 
.. -.. 

Connection symbol 

220 / 6.9 

ONAN 

50 .. .- 

YNynO+d 
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BOPS-111 - Anneme B (i) 

HSD & RTSG sam~le calculation 

- ..~ 

Note: these are sample calculations based on sample data 

Section 8- 41 
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BOPS-111 - Annexwe B (ii) 

RLNG Sam~le Bilis June 2022 
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BOPS-111 - Annexme C 

Part load Adjustment Factor table - RLNG - CC 

Applicable for both units. 

Table for HSD will be submitted post commissioning 

Section B - 43 
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BOPS-111 - Annemse E (i) 

Degradation table -Net Heat rate HHV (Gas)- 

'As per Performance Guarantees 2.1 LH'd-HHV factor of 1.1 
Pt 23 : Considering 50% utilization 
FY 24-42: As per 88.5% Utilization [In line with availability numbers] 

HSD will be submitted post commissioning 



Generation Tariff Petition - Section B: Bin Qasim Power Station 111 

BOPS-III - Annem-e E (ii) 

Degradation table -Output Degradation (Gas) 

*As per Generation License 
FY23 : Considering50% utilization 
FY24-42 : As perS8.5% Utilization (In line with availability numbers) 

, - ~  -...,..- ., 

HSD will be submitted post commissioning 

. .  . 
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Output Degradation Factor-CC 
:+> %.*... .. 

.A .. : :, ,: :..t, 
,'&bf,re&ionj .-. ;:..;.:....-i.- 
.:.Fa.&os '. 
;.?.. , ;.:;I:.!.>. 

1.000 
1.004 
1.005 

<:-.--, r;p;gq&-g2&&ljra 
.:-::i .;..; .:;i: .rf;,.i,:< 
e.., ~ ~ c ! e o u t P " f . ~ .  ;'i . .- -.*: :. . 

. + ~ ~ . ' ~ u  ~ ( M ~ ) , ~ ~ . ~ ~ ~ ~  
449.80 
447.81 
446.30 

.:, Is . :. , 
- _ <  0 ,! . . -, ; .. k:.:..i: - .  , . , . . . . . . . 

,.;-;.l.'.'2i:, 
22 

23 

24 

y;~;c~+-~-"ga:o,<~ee~,~ . :, :;,: t.., ;=... .. ,.. ,.. . 
:.: .... :g~p"X:..',-. '!;; . .... ._., . .._, .. . ., 

k:. 's:,$,:(MW)-'::;: . :< 

449.80 
449.80 
449.80 
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HSD Calorific value mechanism 

a. BQPS-I11 has two main storage tanks of 5000 m3 each at BQPS-I1 and one day tank of 
3200 m3 at own plant (BQPS-111) for holding inventory of HSD. 

b. Per day consumption of one unit is approximately 1600 m3 at base load. I 

I 

c. The oil is transferred from main storage tanks to day tank after going through apurifier 
system which removes moisture content from the oil. 

I 
d. Diesel samples will be collected from HSD forwarding pump discharge (installed after 

the day tank) in 5ooml sample bottle daily when any of the GT is in operation on HSD. 

e. A 5 liter Sample bottle will be placed in the lab control and be marlzed as Diesel 
composite sample for 10 days with specific date range mentioned 

f. This diesel from the 500rnl bottle collected as mentioned in para d above, will be 
poured into five liter sample bottle placed in the laboratoly with its cap tightly closed. 

g. This 5 liter composite sample bottle will be kept in a locker with loclr and key. 

h. 5ooml sample will be collected on daily basis as long as any of the GT is in service on 
diesel fuel and sample will be poured in the same 5liter sample bottle to maintain a 10 
days conlposite sample 

i. If no GT runs on the diesel fuel for whole day [24hrs] then no sample will be collected 
on that day. 

j. On evely tenth day composite sample will be sent to third party lab for HEATING 
VALUE testing. 

k The month CV will be the weighted average of I to 3 samples (Depending on running 
'of GT). 

Section B -48 
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BOPS-113. - AXIU~XZW~ G 

O W  break uv 

RLNG - eonibined cvcle 

BQPS-Ill O&M Levelizedper year 

CSA/ LTSA c ....... l -...+.--- I 
Plant OW1 Cc 

I 

r Overhead cost 1 695.95 1 i -- - 
I Total I 282.99 1 947.33 1 809.71 I 132.43 1 2,172.46 I 

HSD - Combined cvcle 

BQPS-Ill Q8M fevelized per year 

Unit 2 

CSA/ LTSA 
Plant OW1 Cost - evclnding 
LTSA . , . 

0verh& Cost 
. . 

Total''' " 

RLNG - Combined Cvcle 

BQPS-111 Q&M Levelized per year 

38.82 

244.16 

282.99 

251.38 

695.95 

947.33 

1 I ~ : ~ T S A  38.83 1 / 554.67 - 1 593.51 1 

Section 8 - 49 

Plant O&M Cost - excluding 

Overhead Cost 

758.27 

220.92 

979.18 

4 
243.45 

1 692.78 1 - I - 

797.09 

~ 6 . 7 0  1 256.23 132.72 889.10 

692.78 

TOM 

162.g1 

0.18 

163.09 

282.29 1 949.475 I 810.904 ~ = ~ . 7 2 3  2,175.39 __, 

879.37 

696.13' 

2 , 3 7 2 . 5 9  

. - 
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HSD - Combined cvcle 

BQPS-Ill O&M Levelired per year 

Section 8 - 50 



Acrurnulalrd Dcprcdrllon 
Oplnlne PXRMn 511 2,OBB 3,654 5.110 5,786 8352 9,916 11,dU 13,050 14.616 16,181 11.748 1931 10,880 22.446 21.012 25.578 27,IU 28510 30,276 31.YZ 33.40s 1 2 7 1  
WPrd~!~onlorthcyc~f PXRMn 1.566 lS66 1,566 1.566 1.566 1.566 1566 1.166 1.566 1.566 1.566 1.566 '1.566 1.566 1.566 lS66 1.566 1.566 1.566 1.566 1.566 1566 1.566 
~ a o r n i % n - o i ~ o ~ l  PXRMn 
(Inling b PXRMn N 7.088 1.654 5210 6.7s 8352 991B 11.184 11,010 1a.616 16.W 17.748 19314 Z O W  4 4 4 6  14.0l2 25,578 27,M 73,780 30,176 I L Y 1  33.408 1,974 36540 

OPI~IW.I"I. PI0CI.U 

O~cnlnn PXRMn 
Ope" PIRMn . . 
T ~ n l L r ~ o R x d / U x U  PKRMn 
aorlnl d PXRMn . . . 

UQOR k % 15.16% 15.16% 15.16% 25.16% 15.161i 15.36% 15.16% 15.16% 15.26% 15.16S 15.16?& IS.lG% 15.16% 15,l6% 15.16% 15.16% 15.16% 15.16% 15.16% 15.16% ILIGY Il.l6!I 15.16% 
IprrrdOnXIBOR I % tSG% 250% 7.50% lSWi W* IS% 23aL 2.54% LS0% Z5OS LspX 25% 2 5 W  ZS0% LSOX 25% 2 3 %  250% ZYlli 250% 7.5% 7.50% 
Colt~lllht-l~olbo~dowi~ msk+ l  % 17.66% 17.66% 11.66% 17.66% 17.66% 17.66% 17.66% 17.66% 1166% 17.66% 17.66% 17.66% 17.66% 17.66% 17.66% 17.66% 17.66% 17.- 17.$6% 17.66% 17.66% 17.66% 17.66% 

UBOR % 2.19% ~19% 219% 1.2% 2.29% 219% 1.2% 2 . w ~  22% ZWL 223% zwx L I ~ %  219% 2 . m  LM: z m  2.~3% 219% 123% 2 . m  2 2 %  L19% 
Hd8< % 15.37% 1537% 15.37% 1137% 2537% 1537% 15.37% 1537% 1537% 15.37% 2537% 15.37% 15.37% 15.37% 1537% 15.37% 15.37% 1537% 15.37% 2537% 15.37% 1537% 1537% 
Spread P % 4 1 W  46W 1.1W 4.5W 45.i LIOX 1SO?L 45OY 4- 450% 41W 4.1m d.1O.i 4.50% 44OX 4567; rlSG% 450% 4 . m  45% 4 5 W  45W 450% 
C0.f 0fOlbt-RCCIgn bDlrDiVln8 q'D+O*p % 21.16% a 1 6 X  22.16% 2216% 1216% 1216% IL16X LLlG% 12.16% 2L16X 1216% 22.16% 2216% 11.16% 2216% 12.1'% 22.16% Z 1 G %  2216% 22.11% ll.IG% 2216% 22.16% 

KIBOR % 15.16% 15.16% 15.16% 15.16% 15.16% 15.16% 25.16V 15.16% S16% 251S.X 15.l6li 25.16% 35.16% 15.16% 15.16% 25.16% 15.16% 15.16% 15.11% fi.lK!; 15.16% E.16'A lS.l6% 
UBOR % . 2 2 4  .22% -ZI9% .1.19% 219% .ZML .2.W% -219% .L2% .zm ,2253 2.2% .La% .Z19% .Z2% 2.W .2.W% .I.l9% -LW% . Z M  2.2% 
~ r d E l r ~ s p r r ~ d  % 250% Z S m  z s m  wx 2501i W* W* urn W* z s m  urn wx W* zsm 1.50% r ~ n ;  150% wx zsm W* u m  LsC% 150% 
H l d b E I D l l  Y=rrs*t % UJX 1537% 1537% U3X 1 5 3 X  15.37% 1537% 15.37% 1537% 1537% 2537% 1537% 1531% 15.37% 1537% 1537% 1537% 1537% 1537% 1537% 1537% 1537% 1537% 



RDROmdDlpCcdrtIon mmunfl 

CoIIDIDebt-LOB1 w . l i h i i x m  VKRMn 1,412 1363 1375 1.266 1,218 1.170 1.121 1,073 1.014 976 918 879 831 781 734 686 617 589 510 492 444 395 347 
CollnlOlbf .FoceCn x - l x h x l x g  PXllMn 5314 5,131 4,919 6 7  4185 dm3 4,221 4.034 3.856 3.67 3.192 3310 3 ,  1.94941 2,761 lSBl 1399 2216 2.034 I,S% 1.670 1.688 ,256 
C O ~  01 ~quitv y . I x ~ X v  VKRMn 2.481 2,396 2311 2.126 2,141 2,056 fblO 1.885 18m 1575 1.630 1,545 lA60 3 7 5  1.141 1205 1,110 1,035 950 665 780 695 610 

Orpaddon ?=blorthcyrrr  PKRMn 1.561 1556 1.566 1,566 1566 1.566 1566 1.566 1.566 1.166 1.566 1,566 1,566 1566 1566 1.566 1.566 1666 1366 1.56G 1.566 1566 I566 

,arlllr.mponmuon!llD 
OltlolD~bt.LOB1 ~ k ~ w l l l  PKR/k\vh 0.5W 0.4915 0.4740 0.4566 0.4381 0.4217 0.4041 0.3868 0.3693 03519 03U4 03170 0,2995 0.1811 0.1611 02472 0.1297 0.1123 0.1918 0.1774 0.1539 a1425 0.1250 
ColtolOsbi-Lrclon I PKRlkWh 1.9158 1.8932 l.7845 1.7188 1.6531 1.5874 LSll7 1.4580 1,3901 13247 1.15'10 1.1933 1.1271 1.0619 0.9961 0.9305 a5616 0.7991 0.7115 0.6678 0.6011 0.5361 0.4707 
coa ~ l ~ ~ ~ i l v  m . y l a l  PKBlLWh 0.8115 0.8638 0.8111 0.8025 OnlB  0.7411 0.7105 0.6798 0.6191 0.6181 05878 D. IS l l  05165 04958 O.465l 0 4 3 4  1.4034 0.1711 0.3424 03118 0,2811 0,2504 01198 
OEpc-lnlon a n = ? l d  QKRIkWh 0.5616 05616 05616 0.5616 05616 0.5616 06616 0.5616 05616 0.5616 05616 0,5616 0.5616 0.5616 0,5616 05616 05616 0.5616 0.1616 0.5616 05616 05616 05616 
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m 
H*G@l htiv 4 9 ~ 0 8  e9.m 44'1803 44,308 I U ' J . ~  449.~08 . ~ l m  e9.m 44,803 ~ 9 . m  WBOI w s m i  roam 4 4 9 m  

~ l r n t f a a ~ r  f x um m m  8 8 . 5 ~  -7% 8 8 m  MX 6857* ~ P S X  8 ~ ~ 7 %  885% 8857% 8 8 ~ 1 ~  8857% 825m 

H~LDlUYq~nl l ' l l~bnl l lODT 
JF..2eiDfx811 

IrW 
3.490 3.490 2.490 3.490 1490 3.490 3.490 3.4. 3.490 3.490 3.490 3d90 3.490 2.620 



X.Electrlc U m i t ~ d  
Gcnentlcn PlrnLlTarllf Petition 
nqPS111 Plant-Unit1 
Annexure J (I) - Calculation of lndcxcd ROE 

Avcrage Exchange rater PKR 1 US0 104.82 104.81 U0.01 136.17 158.38 160.21 178.03 206.W 206.00 

RAB amount- GeneRIlon PKR mn 

Addltlonr, net of DepreclaIIon & 
PKR mn 

Dirporals during the year 

Ycarrvlrc IndcxaIlon bared on exdunge rater (A) 

1 M2016 46 1 1 0 1 %  4.95%/ 29.91%[ 51.1031 52.84961 69.84% 96.53161 96.53961 

Calrulatcd with referenceto exchange rate of a relevantyearvr cxrhange n t e  of bare year for example 16.31%In N 2019 calculated ar PKR 158.381 USD divided by PKR136.171 USD 

Yrar wire break uo of O I R  

M 2016 PKR mn 

M 2017 PKR mn 

I 
M 2019 PKRmn I 

Total RAB PKRmn 4 108 114 7,343 26,981 38,022 46,457 46.457 

4 4 i 4 

FY 2021 PKR mn 

N 2022 PKR mn 

M2023 PKRmn 

I N 2017 PKRmn I - 1  - 1  4%/ 3%; 0% j 0x1 0% 0961 0461 

N 2018 PKRmn I 104 104 ) 104 

M 2020 PKRmn 1 - 7 - 7 , 2 2 9 1  7,2291 7,229 7.229 7,229 

I 
6 i 6 6 6 6 6 

I 
I 

1 N 2022 PKRmn 1 - 1  - 1  - 1  - 1  . ! - 1  29% 24%/ 24.1 

N2018 PKRmn / . I  

--&+- j 19.638 

I 
1 

N2019 PKRmn I 
N 2020 PKRmn j 
N 2021 PKRmn I 

Ycarwlre Indexation - conrlderlnl RAE welchtaac I A  x Bl  

. I  . , 5%1 0% 
I I 

- I  I 98%( 19% 16% 

- I  7 3 4  52% 42% 

M 2023 PKR mn 

19,638 19,638 

11.042 11,042 

8,434 

ROE-USD bared 

Indexalon 

ROE- Indexed at PKR 206 1 USD 

19,638 

11.042 

8,434 

mtal  PKR mn 100% 100:: 100% 100% 100% 100% 100% 

I 

M2016 i - I - I  
M2M7 96 

18% 

- 1 0.2%) 

18% 

M2018 % I 
N2019 

N 2020 % 

M 2021 I 

N 2022 

M2023 

21.7% 0.2% 0.2% 

- 1 
- I  0.3% 2.4% 4.7% 4.7% 

. I  - I _I- 5.7% 12.1% 12.1% 
I - 1  3.7% 3.7% 

1 . I , I - 1  
Total lndentlon % 0.00 22.7% 0.7% 0.5% 8.3% 20.7% 20.7% 



RAE amount - BOPS I11 Unit Ill) PKR mn 

Yearwbe lndexstlon based on exchange rater (A) 

51.10% 52.84% 69.84% 96.53% 96.53% 

I- 

Caltulatcd wlth reLrEnc~t0  cxthanec rate of i r~lfvantyearvr exchange ralc of bareycar for example 16.31% In N 2019 calculated rr PKR 158.381 USDdlvlded by PKR 136.171 US0 

Yearwlre breakupof RAE 

Weiehtaee o f  RA8 (8) 

ROE-US0 based 

lndexatlon 

ROE- Indexed at 206 PKRl US0 

Yenr~vlsc Indexatton - con1Idc11ne RAE wwI6ht~ee I AxBl 
. 

Total RAE PKR mn 13 19 7,251 26,997 35,301 48,697 48,697 i 

! 

13 

6 

7.232 

19,746 

8,304 

13.396 

( PKRmn I . N 2016 

13 

6 

7,232 

19,746 

8,304 

13,396 

13 

N 2017 

N2018 

N 2019 

Fy 2020 

N 2021 

- 1  
.I 

0.0% 

0.0% - 
4.5% 

11.6% 

2.7% 

PKR mn 

PKR mn 

PKRmn 

PKR mn 

PKR mn 

FY 2023 I PKRmn 

0% 0% 

0% 0% 

100% 27% 

73% 

0% 

0% 

15% 

41% 

17% -- 

Total lndcxatlon % 0.0% 0.0% 16.3% 0.1% 0.3% 8.8% 18.8% 18.8%j 

0.0% 

0.0% 

4.5% 

11.6% 

2.7% 

. , _ I  - 

N 2022 I PKRmn 

M 2023 I PKRmn 

lOO9L 

- 1  --- 

N 2016 ( PKRmn I 

0% 

0% 

20% 

56% 

24% 

0% 

0% - 
15% 

41% 

17% 

€ Y  2016 I s 1  
M2017 1 % 

68% 

32% 

Total PKR mn 0% OX 100% 100% 100% 100% 100% 100% 100%' 

FY 2017 

N 2018 

N 2019 

N 2020 

N 2021 

M2022 

28% 

- I  . I  - i 

N 2018 

N 2019 

FY 2020 

N 2021 

N 2022 

13 

6 

7,232 

19,746 

8,304 

13 

! 
I 

PKR mn 

PKR mn 

PKR mn 

PKR mn 

PKR mn 

PKR mn 

28% 

. > 

16.3% 

I 

- !  
.#  I 

% 

% 

% 

% 

% 

13 13 

19.746 

FY 2023 1 %  

6 

' 7.23; 7.232 

- 1  . . 
0.1% 0.0%( 0.0% 

0.0% 0.0% 

0.3% 

0.0% 

2.5% 

6.2% 



K-Electric Limited 
Generation Plants Tariff Petition 
BQPS Ill Plant - Unit 1 
Annexure K (i) -Illustration for ROE Indexation 

Indexation for the quarter I Ql- FY 2024 
Date of indexation I July 3, 2023 

Reference RoRB Cost of Equity component for FY 
PKR / kwh a 0.7109 0.8945 

2024 

TT& OD selling rate of USD as notified by National 
250 250 

bank of Pakistan at June 3 4  2022 
PKR/ USD b 

Reference exchange rate PKR / USD c 206.00 206.00 

Indexed RoRB Cost of Equity component for FY 
PKR/kWh d = a x b / c  0.8627 1.0855 

2024 

Page 1 of 1 



K-Electric Limited 
Generation Plants Tariff Petition 
BQPS Ill Plant - Unit 2 

Annexure Kjii) - Illustration for ROE indexation 

Indexation for the quarter ( Q l  - FY 2024 
Date of indexation I Juiy3,2023 

Reference RoRB Cost o f  Equity component for FY 
PKR/kWh a 0.7332 0.9225 

2024 

TT & OD selling rate of USD as notified by National 
bankof Pakistan atJune 30,2023 

PKR / USD b 
Reference exchange rate PKR / USD c 

Indexed RoRB Cost of Equity component for FY 
PKR/kWh d = a x b / c  

2024 

Page 1 of 1 



NIBOR A A 15.16% 15.16% lS.16% 15.16% 15.<6% 
Spread % B 200% 200% 200% 200% 200% 
Total % C=A+B 17.16% 17.16% 17.16% 17.16% 17.16% 

~ ~ ~ ~ ~ c i ~ ~ i 2 G ~ ~ ~ ~ ~ ~ z ~ i ~ ~ ~ ~ ~ T ~ ~ ; F ~ ~ ~ ~ ~ ~ w ; 3 ~ . ~ ~ z ~ ~ m . . , : ~ ~ : ~ ~ : ~ - ~ ~ ~ ; ~ ~ ~ j ~ ; ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ i : ~ . ~ ~ ~ x ~ ~ ~ ~ ~ ~ ~ z ~ ~ : ~ ~ < ~ ~ x ~ ~ . ~ : : ~ , ~ ~ : ~ ~ i ~ ~  d W , & L .  --,- ,.&=.." .*...- ......- . . L  C-- ...- y ll..,-,-- , - . C -  -.I..-.. I..- ... u. Il.r~:;:ii::.:i::73:::~:~~i~ L. 

Receipt - dayr 
Payment -dayr 
Nctdayr 

dayr D 
dayr E 
days F=D-E 

RLNG blll I 
Netcapadhl 
Load fanor 
Unbfor365dayr 

Allowed HeatRaleforthe Quartcr 
Rekrcnce price 

MW G 
% H 

GWh I=Gx24x365/10A3xH 

Amount for365 day5 PKRIkWh L = l ~ J x K I l 0 " 6  64,787 €4,787 64,787 64,787 64j87 
I 

Amount forouutandlngdayr PKR Mn M=FxL/365 4,082 4,082 4,082 4,082 4,682 
With wler tax PKR Mn N=Mx l l + l 7%J  4,776 4,776 4,776 4,776 4.76 
Cost 0fworWng capital PKR Mn O=CxN 820 820 820 820 820 

Daily gal 
60 dayr 
Amount of 60 dlyr 
Anual SBLCeiven 
Lowerof 60 daysorAn~aI 

I - MMBTu P=GxJx1,000/10~6 64404 68,404 68,404 68.404 68,?04 
MMBTu Q=Px60 4,104,222 4,104,222 4,104,222 4,104,222 4,B4,?22 
PKR Mn R=KXQ/IO"S 12.025 12,025 12,025 12,025 12,?25 

5 3,311 3,311 3,311 3,311 3,fll 
T=Lowerof RorS 3,311 3,311 $311 3,311 3,711 

H5D Price 
GST 
HSD Prlcelndudlng GST 
NetCaparlN 
Calorinsvalue 
HSD Price 
r\llowcd Heat Rate for the Quarter 
7 Pcrday liter 
Amount 
CD1t0f HSD 

PKR/lltre 
.4 

PKR/IIVe 
MW 

btu l l lue 
PKRIMMBT" 

b f u l  kwh 
litre$ 

PKRMn 
PKR Mn 

PKR Mn AH 
PKR Mn (UrAHxC 

TOLD! colt 01 working c~pital PKR Mn AI=OtV+AG+AI 1.230 5341 5442 1,502 1560 

NelCapacIN unlu at Plmt fartor 
Gas 
HSO 

Gar 
HSD 

GWh Ax 
GWh AL 



K.Electdc Llmlted 
G ~ n ~ m t I o n  PlantrTarlff Potlllon 
BW5 Ill Plant- Unit 2 
AnnMleL(l9-Cal~ul lUon ofwoWngcapIta1 

KlBDR 
Spread 
Total 

Receipt -day$ 
Payment-dayr 
N~ tday r  

RLNG bill I 
Net capadty 
Load factor 
Unlbfor365 day. 

Allowed Heat Ratefortheauader 
Rcferena prke 

MW G 
% H 

GWh I = G x 2 4 ~ 3 6 5 / 1 0 1 x H  

Amount for 365 days PKRIkWh L = l x J x K / l O ~ 6  64,790 64,790 64,790 64,780 
I 

64,790 
I 
I 

Amount$routrtandingdayr PKR Mn M=FxL/365 4,083 4,083 4,083 4,083 4.08; 
WiUl rater OX PKR Mn N=Mx( l+ lPA)  4,777 4,777 4,777 4,777 4,777 
C o t o f ~ ~ l n ~ s a p l l a l  PKR Mn O=CxN 820 820 820 820 820 

............... 

Dailyas 
60 days 
Amount of 60 days 
Alt~dSBLCgiven 
Lowerof 60 dayrorAnva1 

58LCmst(altualwlthcap 0f0.6%) % U 0.60% 0.60% O.GO% 0.60% 0.60% 
COstofSBLC PKR Mn V = T x U  20 20 20 20 20 

' r-l 

cotipr ........ ~. .  .. H s D I ~ Y ~ n ~ ~ r y ~ : ? : . : : ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ : ~ ~ ~ ~ ~ ; ; ; ; ~ ~ x ~ ~ P ~ ~ ~ ~ ~ U ~ P ~ a g t ~ ~ ~ p ~ I ~ I ~ ~ e ~ ~ ~ l i ~ ~ , f : : : ! ~ : : : : ~ ' . : : : ~ ~ 1 ~ ~ : ~ ~ ~ : ~ i ; ~ ? ~ ~ ~ : : ~ ~ ~ ~ n : ~ ! : ' ~ ~ ~  ~ ~ . ~ ~ ~ : 2 : : ~ : : : ~ . ~ ~ ~ ~ : : ~ ~ . ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ : 1 ~ ~ ~ . : : ~ z ~ : : : . ~ ~ : : ~ ~ : : : ~ ~ ~ ~ ~ ~ : ~ ~ 2  ~::::;:?.::c::::~:~.~.:!~:x::::.x::::~::*?z:%:":' 
I 

! 
HSDPhe PKR I IIUe W 
GST % X 
HSD Pdcelnduding GST PKRIIIUe Z=[l+X) 

j 
NetCapadty MW /\A 
C a ! o d k ~ l ~ e  btu/lltre AB 
HSD Price PKRIMMBTu A C ~ W / A B x l o ~ 6  
Heatrate -CC b t u l  kwh AD 
7 Perday liter liver AE=AAxloOox24x7xAB/AD ; 
Amount PKR Mn AF=zxAE/ loV 
COI~ of HSD ' PKR Mn AGnAFxC 

. 4 &fo'.j6b,l"i+"t<@: ;;: :;;:~~::;~;;:;~;i;~::~~;j~<;;:g:;~j;;~~; f... -!;,...:.... .-.-...I... :' x: 

Inventory amount 
Co t  

PKR Mn AH 2,273 2,922 3,513 3.859 4,199 
PKR Mn Al=AHxC 390 501 603 662 721 

Net Capacity unlb at plant factor 
Gas-CC 
HSD-CC 

Gar-CC 
HSD-CC 

GWh AK 
GWh A1 



Generation Tariff Petition - Section B: Bin Qasim Power Station I11 

BQPS-III- hnexul.e M 

Output adjustment due to Ambient temverature (for both units1 

The tempemlure adjusted capaciwhas been calculated using the EPC Guaranteed Net Output of 449.8 ~MWand the Combined 
Cycle Baseload Correction Cu~ves. Degradation factor is not included. 

Section 8 - 65 







K-Electric Umlted 
Genemuon PlankTariff PeUtlon 
8qP5 Ill Plant -Unl t l  
Annexure 0-  Outagerchfduleand Plantfador 

Houn a 24 24 24 24 2 4 ,  24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

Days b 366 365 365 365 366 365 365 365 366 365 365 365 366 365 3 6 5 '  365 366 365 365 365 366 
Hovnina year c = a x b  8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8,760 8,784 8,760 8,760 8.760 8,784 8,760 8,760 8,760 8,784 

c"T- F,,,ced . , t a g & y ~ ~ ~ . , ; i ~ . " : "  :,, 'L'] 

U-1 f U S  l35 l 3 5  l3.5 l3.5 l3.5 13.5 135 13.5 13.5 13.5 13.5 U S  l3.5 l 3 5  l3.5 U S  135 135 I 3 5  13.5 

[ ~ d i & - ; u X - ~ % & q & ; , : : ' . : ~ ~ ~  
U-1 g=e+f  366 365 365 365 365 36.5 365 365 365 36.5 36.5 365 365 365 365 365 366 365 365 365 365 

~ l & < t $ & % ~ , ; ? ; : ? + ~ , ,  txs .:+,..,;is 

U-1 h = g / b  10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 

Annual Avallablllty% j -1W%-h 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.W 90.0% 90.0% 90.0% 

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ & ~ ~ ~ : ~ ; . < 5 9 5 . ; < ; * ~ ~ . , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ \ ~ . ~ , ~ - ~ ~ . , > * s ? ? ~  --...A, - ! & ~ * ; ~ - ~ ~ ~ 2 ~ & < ~ & ~ : : ? #  v,.,.,,.,,.? I* zr2yr.a 

U-1 l3,954 22,232 30,510 38,789 47,090 55.368 63,846 71,924 80,225 88.503 96,781 105,060 1l3.361 121.639 129,917 134195 146,496 154,774 163,052 171,331 179,631 

@Lr&mt7:TnfT? ,i :-i"::&cm 
U-1 1 - 1  - 1 H G P l I  - 1  - 1  - 1  I e H G P l I  - 1  - 1  - 1  - 1  M I 1  - 1  I H G P l I  - 1  - 1  - 1  I eHGPl I 
'overhoulrore inrlvdedbor~don/acroredjlred hourr. Acmrdingly, there even& wlll occurwhen respenive lactoredd hours will be ochleved 

HGPl=HotGar Path Inrpedlon 
eHGPl =Extended Hot Gar Path lnrpectlon 
MI= Major lnrpectlon 

F A = " )  - 
U-1 k 9 - M -  55 - 9 - 14 

TO-7.:::... .:.,., :'.:,I.:., *.,?3 
U d  I = k / b  2.5% - 3.8% - - 15.0% - 2.5% - - 0.04 

, . . . . - , ,~7.,v..,xy.'$ ~\rt.r.i.:uu~.7-~ .,.... 7.FF.FFFFF,~r-,r....--, .T. 3 ~ ~ ~ ~ ~ ~ x ~ , ~ ~ ~ ~ ~ ~ ~ ~ & & ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ . ~ L ~ ~ ~ ~ 9 ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ ~ ; ~ ~ x ~ ~ ~ ~ ~ ~ ~ & ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

t w G z - m - l T 5 . ' . >  .<. I!., :'::I 
U-1 n = g + k  37 37 46 37 37 37 37 51  37 37 37 37 92 37 37 46 37 37 37 37 51  

___-_I_--_____ _- 
Page 1 of 2 



K-Electric llmlted 
Generatlon PlanUTariff Petltlon 
BQPSIII Plant-Unlt1 
Annexllrc 0 -  Oumgesrhedule and Plantfadnr 

Hours a 24 24 24 24 24 24 24 24 24 720 
Days b 365 365 365 366 365 365 365 366 243 10,836 
Hoursina year c=axb  8,760 8,760 8,760 8,784 8,703 8,760 8.760 8,784 5,832 260,064 

Em-g&-q-i,,,.&; ,; :.::. -,+~.:i"'<:,.qQ 
U-1 d 450.1 450.1 450.1 450.1 450.1 450.1 450.1 450.1 450.1 450.1 

U-1 e 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 15.3 682.3 

~ " m g r d a y r  - A  :':.: ;: ..'.?I* 1':..:":?-3 
, I  .-- 

U-1 f 135 13.5 13.5 135 13.5 13.5 U S  235 9.0 4 W 5  

U-1 g=e+f  365 365 365 365 365 365  365 365 24.2 1,082.7 

@ili,T""il o<&~--.;,'c">:c: ; Y .:+<,,,, :7 
U-1 h=g /b  10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 

AnnualAvallabllity% j = l O W - h  90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 

7, ;?L-*vLzA ti.g~;.>;h..:.,:i.: 'i 

.. ~ a ; ; ~ o ~ ~ ;  ,.: i,.;,: *: ' > j  
U-1 187,910 196,188 204,466 212J67 221,045 229,323 237,602 245,902 251.414 

U-1 I - 1  - 1  I M I I  - 1  - 1  - 1  - 1  
.Overhlrulrare Included brrredonfastoredfiredhou. 

HGPl- HdGar  Path lnrpctbn 
eHGPl= Extended IiotGar Path lnrpctlon 
Ml=Majorlnrpestlon 

--Id-:> ,..;;::; :,'; ,'+:,+,r , 2 ~!@'.--A (..I* . . . 
U-1 k 55 - 156 

p--- ovc*auli% r. ,,, {i:.,TZ ..-i 5' .. -1.. . -3 
" ... 

U-1 I = k / b  0.15 - 1.4% 

~ ~ ~ z - - x - ~ . ~ s . ~ ~ v - - ~ m >  ~ ~ ~ ~ ~ ~ ~ o u t a g ~ ~ ~ ? ~ ~ @ ~ & ~ L ~ 2 ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ $ ~ ~ ~ ~ ~ z ~ ~ 2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ $ ~ ~ ~ ~ ~ - ~ ~ & ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  . ~ x . - & 2 5 \ - . - ~ ~ $ ~ m  .,... .-. . . . -. . .. .. 
l ~ u a i + . o ~ ; h ~ - ? ~  ,,;: j ; .: . f 

U-1 n=g+k  37 37 37 37 92 37 37 37 24 t239 

~ ~ t ~ + ~ ~ * ~ ~ l > , - :  :: ';". : 7 - -" 
U-1 o=n/b  10.0% 10.0% 10.0% 10.0% 25.1% 10.0% 10.0% 10.0% 10.0% 11.4% 

AvallablllN 

Page 2 of 2 



'wa$"li, ': - .,: :,-c ., '. , 1;: .. ' ":-, 
- ' - I  . 1 "GP, I . I . I . I - - . I cHGPl 1 . I : -  I 1 - I . I . I - 

UO I -  
~ ~ ~ h ~ u l r ~ r ~ ~ n d u d d b ~ ~ ~ d d d / ~ ~ ~ o ~ d f i ~ d h h h h h A ~ r d i r d i g I y . I h r s c c v c n U ~ ~ ~ N ~ m r ~ v h h h h h p m h l c I ~ < ~ O d P d h h h ~ w l I I b C b ~ ~ I m d  - 

IlGPl-IIot Grr Palhlnlp~llsn 
eHGPI-EuendcdHotCluPrUl WcrUmn 
Mlrh~rlorlnlperllDn 

&.tl,?"l-$j* ,%. ..':-. ..'. .". .. : C: 
U.2 I 9 .  I4 - 55 . 9 .  14 

oruh;u[.{&' :.::.:.,..: ' .' . ' i " 7: 

G k - l l b  . - 25% - 38% . . l5.W . . ZSX . DDI 

. . . . . . . .  - ;;.. . . . . . .  .. . . . . .  . .  . .  . .  ........ .. ...... . . , .  3,'I{~?;iYei~fih(!52!~~:,1I:- . .  :f.. . : . . . . . . . :  ... .....,. . . .  . . . . . . . .  .'........ . .. ..: >~, '  *.-.: :::: .:.:,:-. ,. ,..a,,.,. ,.,'* < .;,,; .-.:..... .7 :.:: =; ,.; >-.. ' - . - - - .  .-2.. '..' ..,:: :/?? ' 2 :  
. t ,.-.-." : . ~ .  
O~w~eday$,-&ulnualt~&qI  i.' '<. : i:: 
U.2 I.o+k 37 37 46 37 37 37 37 51 37 37 37 37 92 17 37 46 17 37 37 37 51 

6,;!ai~%?*G-";l~~~i&"!: f '. '.: ' : 
U-2 m - l l b  1o.m lorn: 125% 1o.m lo.% 10.0% loox u 8 X  10% lo.% loo?( 1o.w l5.m 1o.m 1110% 12.5% 1o.w lam 10 .m lam 1 3 . 8 ~  

Avlllabllif y 
U.2 n e l m - m  90m 90.m 87.5% 90.W 9O.Wi 90.W 900% 86.1% 90.0% 99W 90.W 90.m 75.W 90.0% 90m 875% 9 0 I L  90.m 90.0% 90.m 86.2% 





nm. 24 24 24 24 24 24 24 24 24 24 24 24 24 
b no. 366 365 365 365 366 365 365 365 366 365 365 365 366 

c = a r b  no. 6.784 8,760 8,760 8,760 8.784 6,760 8.760 8,760 8.784 8.760 8.760 8.760 8.784 

shall be replrledrvithNtuat oicuneoce 
u.1 I - - I H G P I I  . I  - I  - I  I EHGPI I I - 1  - I ! M I ~  
~Overhoulrarelncludcdboredoo~~~t~~cdpr~dho~~.A~mdiigIy~ th r recvcnt r~v i i lo r~~r~vhmruprc f lve foc lo red l i rcdh .wr~~ l l lb~~~h le~ed  

HGPli HOtG11PrthlnlpfcUon 
eHGPI = Extended Hot Gal Path Inspection 
MI= Mi lo r  inrpcdion 

Tarilf components 
(Sh~l l  bl) replaccd with actual quarterly 
lndercd ta r i l f~ompnonts l  
Vatiable-lorrl 
vatisble-Farclpn 
Fixed - 10-1 
Fhed. Foreign 

PKRI kWh 
PKRIkWh 
PKRlkWh 
PKRl kwh 

IAW 

% 

GWh 

% 

GWh 

RErDVLNintrdff 
variable-IDCJI m - d x l  PKRmn 136.50 136.08 13236 136.08 l36.50 136.08 136.08 130.28 136.50 136.08 136.08 136.08 113.71 
Vadablc - Farclen " = a x 1  PWImn 834.60 832.07 809.28 832.07 834.60 832.07 832.07 796.61 834.60 832.07 832.07 832.07 695.29 
Flxcd-local o = f x )  PKRmn 976.45 973.49 946.82 973.49 976.45 973.49 973.49 932.00 976.45 973.49 973.49 973.49 813.46 
Fixed-Forclgn p = 8 X I  P m m n  291.69 290.80 282.84 290.80 291.69 290.80 290.80 278.41 291.69 290.80 290.60 290.80 243.W 
Total q=rum(m:p) PKRmn 2,239.25 2.232.45 2.171.29 2.232.45 2.239.25 2.232.45 2.232.45 2.l37.31 2.239.25 2.232.45 2,232.45 2.232.45 1,865.47 

cost 
Irl!ull be ~ L P ~ U I P ~  with sdu11 cost lncurrcdl 

O&M EXPE~~EI~I  POI Flnandalrtat~mcnlr PKRmn 1,702.13 1,799.69 1.86851 1.897.50 1,973.10 1,864.95 1.834.15 1.826.42 1.849.66 2,177.71 1.902.22 2.W4.89 1,511.15 
Addition to  CWlP ar per Financial sfatcmcnu P m m n  1.458.97 1.285.49 934.25 948.75 986.55 932.47 917.08 913.21 924.93 1.088.86 951.11 1.002.44 770.57 

Total PKRmn 3.l61.10 3.085.19 2.802.76 2.846.1 2,959.64 2.797.42 2.751.1 2.739.63 2.774.79 3,26657 2.85332 3.W7.33 2.311.72 

ovcrl(Undcr1 Rc<overv r PKRmn 1922) (8531 (631) 1614) (720) 1565) (519) (6021 (536) (1,034) (621) (775) (446) 

me,/ (under) nemvaw. ~ ~ v s m ~ ~ t  
Openlng t PKRmn - (922) (1,775) (2,406) (3,020) (3,7401 (4.305) (4.8241 (5,426) (5,962) (6,996) (7,617) B.3921 
Addillon u = l  P K R ~ ~  (922) I8531 (631) 1614) 17201 15651 15191 16021 153B (1.0341 (621) 17751 14461 

doring v;t+u pKRmn (922) (1,775) (2A06) (3.020) B.7401 (4.305) (4,824) (5,426) (5,952) 16,996) (7,6171 (8,3921'. (8,8381 

ShrrlngTtmcllnc- bawd ono<rurrencc on 
O v f r h ~ ~ l ~ f I a s t  romponcnt in  Onc ryrle and 
n t th f  ~ n d o f l l f c - N ~ l c  

in w l c o f  (Und~rrecovewl-carwfonmrd x= I fw<O PKRmn 

b raleafovfrrcvlvery-shadng y i l r w > O  PKRmn 
.COOIY~C~-~D?~ z=yxKO% PKRmn 
.KE-40% aa=zx40% PKRmn 

rompletlo 
n of MOH 

O n e  HGPl after 25lopcnl lon houri 
OnccHGPlalter66ho2cmtion h0.n 
o n e  MJIOI I n ~ p e ~ l o n  after 107 lap~n t ion  h o > u  
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BOPS I11 - Annexme Q 

Head of Terms 

POWER PURCHASE AGREEMENT 

TERM SHEET 

This TermSheet datedxax (the "Date ofSigningJ? is a summaty  of theprincipal andindicative te ims 
f o r  inclusion i n  the Power Purchase Agreement (the "PPAY to be enteved into between A X  
Generating Stat io~z (Plant) which is part of ICE'S generationfleet, a n d  Transmission/Load Dispatch 
Center (LDC) of ICE (individually a "Parhj" a n d  togetlter the "Par t i e s7~  i n  relation t o  tlte sa le  a n d  
purchase of electrical energy. Tlie terms a n d  conditions contained i n  this non-binding termsheet  a r e  
indicative andnon-binding i n  nature. Any such  obligation o r  agreement will be created only by the  
execution of a definitive power  purchase agreement (the "PPA") by Seller a n d  Buyer (as defined 
below, a n d  collectively the "Parties'?, the provisions of which, if s o  executed, will supersede this 
Term Sheet a n d  al l  o ther  agreements, ifany, related t o  this  document a n d  the proposed transaction. 

Section B - 74 0 

3) 

6) 

7) 

8) 

Seller 

Buyer 

Purpose of PPA 

Plant 

~rod"ct 

Contract Capacity 

Sale and Purchase of 
Energy and Capacity 

BQPS 3 

Load Dispatch Center (LDC) /Supply 

The Plant shall sell all electrical enerw generated by it to the Buyer based on the 
dispatch instructions issued by Buyer and the fuel available with Seller to meet 
such dispatch in line with the agreed availability plan between buyer and seller 

[.I Description ofplant to be added 

The"Product"to be delivered aidsold by SeUer and receivedandpnrchased by 
BuyercotisistsoE (a)allener~,orBuyer'sapplicableportion,e~pressed in LMi ,  
generated by the Plant and delivered to the deliver)' point/interconnectionpoint 
("Delivered Energy") b) all other plant output including capacity and 
ancillaqf services c) Black start facility, if applicable 
TlietermofthePPAshaIl beeffectiv~ontheEffectivDate(tobedefined in tlie 
PPA) and shall terminate =Contract Yeas or tlie expiry of the regulatory license 
of the Plant, whichever is earlier, follo!vit~g tlie Effective Date ("Term"). 
"Contract Yea," means each consecutivelz-montliperiodduringtheTermthat 
comniences on thefirst dayof Julyfollo~~~ngtheEffectiveDate, and everyJuly I* 
thereafter. ThefirstCot~tractYearshallbeapaitialycar,comn~encingon the 
Effective Date. 

The Contract Capacity shall be XX htW (net, at reference condition) 

Buyer shall have exclusive right of enerBv and capacity of the Plant. 

Subject to terms of PPA, The Seller shall: 

(i) Make available to the Buyer the Declared Available Capacity up to 
the Contract Capacity 

(ii) Deliver and sell to Buyer at the interconnection point, the 
dispatched net electrical output 

Subject to the terms of PPA, the Buyer shall, in accordance with NEPRA approved 
tariff: 

(i) Pay Declared Available Capacity (Take or Pay mechanism) 
fi) Pay for the dispatched and delivered net electsical output 



Generation Tariff Petition - Section B: Bin Qasim Power Station I11 

Metering 

;::++,:, k.: 
. \ / ' ,  I_: 

- - - - - 
devices. The Metering System shall be in place prior to the delivery of net 
electrical output to the interconnection point. Seller shall maintain and Buyer 
shall inspect snch electric metering devices In accordance with the agreed terms 
and conditions behveen buyer and seller and approved by NEPRA. 

.:*&s-:; ; ,;.: ..:",; , .... .. , . .: : .  .; , . ., . . : . . . . . _ . . ... . .., <:., 

I I Buver's share of the Delivered Enerrv shall be measured using electric nieterinr 

I 

Annual Operational 
Plan 

Billing 

I I 

At the beginning of each Year, the Plant shall subinit to the Buyer, its Annual 
Operational Plan, which shall include but not be limited to the follo~ving: 

The PPA shall contain provisions pursuant to ~vl~ich Seller sllall send Buyer 
monthly invoices in form and method determined by the Parties, showing the 
amount due to the Seller for the relevant month, specifying MWs supplied, all 
billing parameters, rates and factors and all other data relevant to the calculation 
of paynlents. 

- Planned Outage Schedule 
- Maintenance Outage Schedule 
- Forced Outages Allowance 
- Annual Availability 
- Minimum Dispatch requirements as per technical limits 
- Fuel allocation as available from the Fuel Supplier 

The Plant sliall pelform at a Net Heat Rate (NHR) of 'lMXX as witnessed and/or 
approved by NEPRA. Necessaiy Corrections shall be applicable on part load . . 

Upon receipt ofthe Plants' Annual Operational Plan, the Buyer shall review and 
provide timely feedback on the operational plan based on the following: 

Net Heat Rate 

- The Year's demand forecast 
- Econoniic Merit Order Projection (tentative) to be provided to the seller 
- System constraints including planned outages in the nehvork if any, to 

he provided to the Seller. 
- Annual Dispatch Plan (tentative) -to be provided to the Seller annually. 

Upon review of the Plant's Annual Operational Plan, hot11 Parties shall mutually 
agree to the final plan for the upcoming contract year 

Seller sl~all achieve availability ofno less than XX%, ThePhnt shall be 
resoonsible for the availabilityof the Com~lcx for Disoatch bv the Buver. Uoon 
re&ipt of a notice of ~ i s ~ a t c 6  fiom tlie siyer, the selier shali and- 
deliver the Yet Electrical Output at the Interconnection Point in accordance writ11 
the technical limits as ~ e r  mid code and all a~olicable standardsl~rudent I 
practices.  lie seller sliall Zve prompt notice'io the ~ u y e r  regardhg any changes 
to availability of tlie Complex caused by events such as: 

(i) Force Majeure Event; 

(ii) Scheduled Outage; 

(iii) Forced Outage; 

(iv) Partial Forced Outage; and 

(v) Any other event wvl~ich causes alteration in availability 

Section B - 75 0 
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14) 

15) 

I 
16) 

17) 

19) 

20) 

22) 

23) 

Operation and 
Maintenance 

Others 

Fuel supply 

Start-ups and 
Minimum Load 

Island Mode 

Billing 

Liquidated Damages 

Force Majeure 

Events of Default 

Seller wiU bear all costs and expenses for Operations and Maintenance of the 
Plant and any othercostsup to the delivery /interconnection point for the 
performanceofSeller's obligations under the PPA (couectively, the "Seller Costs"). 
Any ancillary services costs to be excluded fron~ the Seller Costs shall be discussed 
in the PPA. 

ThePPAvrillalsoinclude,a~nongotherthings,thefolloingcovenants, terms, 
and/or conditions: 

Seller \\ill insure operate, maintain, manage, replace, repair, study, test, 
and athenvise w e  the Plant up to its battery limits in accordance with (i) 
Seller's obligationsinthePPA,and the OEU Manual(s), (ii) Prudent 
electrical and utility p~actices,a~~d(iii)allappliublela~vs(including 
environ~net~talla!vs), consents, and governmental approvals, including 
all applicable standardsand guidelines adoptedfromtimetotimeby 
governmental authorities 

* Sellerwillschedule and perfonn required maintenance according to the 
PPA 
Seller~illinsureagainstallinsurablerislthcoverageinanai~~ount not 
lessthanfullreplacement costandontern~sspecifiedinthePPA. 

The Seller shall make its best efforts for the availability and allocation of &lain 
fuel to the Gen Station to maintain guaranteed availability and to meet dispatch 
notifications. 

The Seller shall also make its best efforts to maintain the inventory of Back-up 
Fuel forsx days and ensure the readiuess of Plant to operate on Back-up Fuel to 
maintain guaranteed availability and meet dispatch notifications. The Seller shall 
also be responsible to obtain consent from the Buyer, prior to operations based on 
Back-up Fuel. 

In no event the Seller shall be required to operate the Plant on HSD for a period 
exceeding xu hours in any Year, provided that prior consent has been solicited 
from Bnyer for any additional hours. 

The Seller shall make technical references available to the Buyer concerning tlie 
required times for Start-ups and minimum complcx/machine loading 

The Seller shall be responsible to make the plant fully capable of operating on 
Island Mode, to the extent consistent with the Technical Limits, for recovery from 
a local or widespread electrical blackout through its Black Start Facility and 
voltage reduction to effect load curtailment. 
The Seller shall be responsible to ensure readiness of Blackstart Facility all the 
time in order to start the Plant in case of widespread electrical blackout to operate 
the Plant in Island Mode. 
Relevant Payment Terms for Energy shall be 30 days. The Buyer shall pay tlie 
Seller the Capacity Paylients for the available capacity for each nlontl~ (70% in 
advance and 30% immediately after month end) and energy payments for 
dispatched and delivered net electrical output forthe relevant month. 
To be discussed behveen the Parties 

Force Majeure Events and the obligations, duties, compensation, and recourse 
available to each Party during such events including but not limited to PPFME 
(Pakistan Politiul Events that occur inside or directly involve Pakistan) and 
CLFME (any Change in Law to the extent of Force Majeure Event) shall be 
negotiated and finalized in the PPA. 

The PPA will also include a termination right for ex-tended force nlajeure that 
impacts Party's ability to perform under the contract. 

The PPAwill include standard events of default, as appropriate. 
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24) 

25) 

25) 

26) 

27) 
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Termination 

Dispute Resolution 

Inde~nnification 

GoverningLaw 

Confidentiality 

' ~9~~n~~-3 :>~?; iz~ :~ ; .~ : : ! :&$~!~ ;~ ;+ ;~~>,~ ;$ ,?~ ;~ ;? :? !~*a~?>f ; '> ; ; .~ :< :~? : :  .. - .-..- .-- . .,. '5:: 
! .>,, .. < ,:>,: ": y +;;".+::..?vc,$ ;::~,$<<!.+~,.~i~::~>'t; ;i,?,.J: :7:~~;;p~;.*;&$~:;:~y:<;$i 
The PPA will include standard terms for Telmination. Ilowever, Parties agree that 
there shall not be any Termination for Conveniencein the PPA. 

In t l ~ e  event of any disputes between the Parties, the Parties shall seek to resolve 
the same in the following order: 

I. Through mutual discussion involving Steering Corninittee 

2. Ifthe dispute in question is not resolved through mutual discussions, then 
senior management of KT, shall resolve the disputes. 

Other terms &conditions for settlement of disputes shall be mutually agreed 
behveen the Parties 

Seller shallindemnify Buyer against any damages (unless resulting from Buyer's 
gross negligence or ~rillful misconduct). 

Buyer shall indemnify Seller against any damages (unless resulting from Seller's 
gross negligence or willful misconduct). 

Laws of Paltistan 

EachPartyshall be required to keepthete~msandpro\isions,ofthePPA and this 
Term Sheet, confidentialandprohibitedfromdisclosings~~chtermstoan~~third 
party, subject to certain limited evceptions specified in thePPA. 
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Reliance Restricted 

Chief Financial Officer 
K-Electric Limited 
KE House, 39-8 
Sunset Boulevard, D.H.A. Phase 2 
Karachi, Pakistan 

Project Power- IC Report o n  O&M cos t  evaluation of BQPS Ill 30 November 2022 

Dear Sir 

In accordance with your instructions, we have performed the work set out in our Purchase Order (No: 7500048189) dated 29 
March 2022 (the "Engagement Agreement") in connection with the evaluation of forecast of operations and maintenance cost 
of owned power generation plants prepared by K-Electric Limited ("KE or the "Client" or "you"), as part of seeking stand-alone 
tarifffor each power plant under IPP mode from National Electric Power Regulatory Authority ("NEPRA") ("the Project" or 
"Project Power" or the "Transaction"). 

Purpose of  our report and restrictions on its use 

This engagement is of due diligence in nature and accordingly this due diligence report ("Report") on Bin Qasim Power Station 
- Ill ("BQPS Ill") has been prepared by consortium comprising OMS (Private) Limited ("OMS or "Technical cum lead 
consultant") and EY Ford Rhodes ("EY" or "Financial Consultant") (hereinafter jointly referred as "Independent Consultant" or 
"IC", "We" or "Our") based on their respective technical and commercial analysis performed in accordance with the scope 
agreed vide Engagement Agreement. The supplementary analysis performed by IC during the course of this engagement has 
been compiled and submitted to KE separately. 

This Report has been prepared on the specific instructions of KE, solely for the purpose of the Transaction and should not be 
used or relied upon for any other purpose. This Report (or any portion or summary of it) may not be quoted, referred to or 
shown to any other parties except as provided in the Engagement Agreement. 

We accept no responsibility or liability to any person other than to KE, or to such party to whom we have agreed in writing to 
accept our responsibility in respect of this Report, and accordingly if such other persons choose to rely upon any of the 
contents of this Report they do so at their own risk. 

Nature and scope of  the services and limitations 

The nature and scope of the services, including the basis and limitations, are detailed in the Engagement Agreement. 

Whilst each part of our Report addresses different aspects of our work, the entire Report together with Appendices should be 
read for a full understanding of our findings and advice. 

"Banner headlines" used in this Report are intended only to act as an introduction to the page concerned and should be read in 
conjunction with rest of the page. They are not intended to represent any recommendation, conclusion or finding. 

Our work was completed on 30 November 2022. Therefore, our Report does not take account of events or circumstances 
arising after that date,and we have no responsibility to update the Report for such events or circumstances. 

This Report has been finalized based on the data, explanations and feedback provided by the Client during the course of 
engagement. 
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Nature and scope of  the services and limitations (cont'd) 

IC highlights that our Report do not include any recommendation to you on your future course of action. Any decision to 
proceed with tariff petition may entail consideration of several factors, some of which IC may not be aware of. The evaluation of 
these factors or advising you on any business decision does not form part of scope of our work of this Report. You should 
therefore consider the appropriateness of the Report in light of your own objectives and financial situation. 

While EY has performed a review of the Operations and Maintenance ("O&M) cost model, we have not assessed the contents 
of the model i.e. the financial statements or roll-fonvard for their appropriateness for financial reporting (as per applicable 
framework) or taxation authorities. Further, as summarized in section 2 of the Report, our review is based on the data and 
agreements 1 quotations of the respective power plants made available to IC during the course of the engagement. 
Reasonableness of O&M costs has been performed by OMS in detail based on substantial review of relevant supporting 
documents, wherever available. Additionally, we perform our work in the capacity of IC and have not assessed any agreements 
fortheir authenticity1 legalityfrom a legal and tax perspective. 

IC has reported broadly on matters, which Consortium members have noted and which appear significant to us for the purpose 
of technical and commercial due diligence. In addition, please note that: 

a) Our work in connection with this engagement is of a different nature to that of an audit or a review of information, as those 
terms are understood in applicable international auditing standards. Consequently, we give no assurance on such 
information. 

b) Our scope of work was limited to the review and analysis of information made available to EY by the management of KE, 
physical site visit and discussions with key management personnel of KE. 

c) We have relied on the information provided during the course of engagement and have assumed the genuineness of all the 
documents and the signatures thereon as if they were originals and also assumed that the scanned or soft copies conform 
to the original. 

d) Transactions, data and events which were not recorded and which were not disclosed to us may not have been identified 
during our due diligence. 

Detailed findings of technical due diligence performed by OMS have been placed in the appendices to this Report with 
summary findings and considerations highlighted in different sections of the Report. 

The contents of our Report have been reviewed by KE management, who have confirmed to us their factual accuracy. Further, 
feedback provided on the draft Report has been duly addressed, wherever deemed appropriate. 

We appreciate the co-operation extended by the KE team during the course of this engagement. Please do not hesitate to 
contact us if you have any questions about this engagement or if we may be of any further assistance. 

Yours faithfully 
For and on behalf of OMS (Private) Limited (Technical cum lead For and on behalf of EY Ford Rhodes (Financial 
consultant) consultant) 

Abu Adil (Senior General.Manager) Rana Nadeem ldrees (Partner) 
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re-negotiation. 

Plant operating profile c Under an integrated MYT regime, KE had a consolidated c Major cost events and the variable cost annual spend 

and availability I O&M tariff component based on projected operating profile profile during the requested tariff control period has been 
and load factor of its plants. assessed keeping in view forecast availability/utilization. 

utilization factor t Since, KE is planning to seek standalone O&M cost tarifffor c Since variable costs, including event based costs, are 
assumption each plant, including BQPS Ill, therefore, Management has claimed based on actual utilization of the plant, riskof 

assumed projected plant availability1 utilization factor of claiming any extra cost for lower actual utilization is 
88.57%, i.e. the maximum achievable average availability 1 negligible. 
utilization factor during remaining plant life). c The availabilitylutilizationnoadfactor assumed by KE is 

c Aforementioned assumption of projected plant utilization to reflective of the greenfield nature of the plant and expected 
match projected plant availability has been kept aligned with maintenance requirements over its remaining useful life. 

. . , ,. . ,  , . .... . . . . . . . . 8 . . . __ . .., i, >. . . . . ./...:., > > _ )  .> ,..: ,. .,<,,. :_.,*. _ ,. . , ..-. .'..',s: ,....... PI . . .  .. . - ...... . .  . . . . . . . 
. . 
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other IPPs, for the sake of tariff petition. . ;:... .. . 
BQPS Ill configuration includes 02 single shaft units. Each 
unit contains 01 x GT, 01 x HRSG and 01 x ST. 

t Since BQPS Ill is still under testing & commissioning, 

,. . , ,. ,;,. -.A,:, ,.>.. 
$I:, :i!L: ;.;, . *. .,;..*.Y 

:;,";.j.j;::-:;:: : 
'- ..-A&". -7-- 

.-.. ::;$- . . % -  ,::;. .. ,<,:,.:$.., !:: ,, , . 
,:;. : ..-.,, 3::;. 

NEPRA heat rate test through 3rd party is therefore not yet . . .. ,. . . . 
," . 

performed. However, EPC performance guarantees of each 
unit are, Net Output: 449.808 MW (for both Unit 1 and Unit 
2), Net Efficiency (LHV): 59.23%. Estimated Auxiliary 
Consumption (as per EPC documents): 9.432 MW i.e., 2.05% 
of Gross Output i.e., 459.24MW 

*..- &-4.-.,,",.? .,.. ,..a.*u. .; -I.., :... . a,., ,---- ~ L ~ . ' . . ' . . ' " : " * . ~ ' ~ C , ' ~ ^  . , ' 

Methodology applied c KE intends to submit its petition for each of its owned power c KE would need to assess its readiness to address any 
for preparing 0&M tariff generation plant under IPP mode. additional information required during tariff determination 

process. t Previously, NEPRA has considered the Revex component of 
O&M cost for the immediately preceding year (reference c The findings of this Report are also expected to provide 
year) and accordingly determined the O&M tariff component. comfortaround O&M cost estimation of KE, during the tariff 
In this particularcase, KE is submitting its petition in advance determination process 
for tariff period commencingfrom FY24 in the current fiscal 
year. Therefore, wherever relevant, for the purpose of O&M 
cost estimation, FY22 audited numbers of BQll have been 
used. Additionally, CSA costs have been estimated based on 
Management's past experience and assumption for its future 
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Key consideration Commentary Findings I Recommendation Pg, no. 
I -- 1 

Reclassification of c The adjustments mainly reflect the impact of: 

expenses between P update of exchange rate assumption by KE from PKR 

foreign and local 185 to PKR 206 in case of foreign components of 
VOM and FOM costs (i.e. with a cumulative increase 

components and other of PKR 5.0b in VOM foreign and PKR 1.7b in FOM 
adjustments foreign). 

c reclassificationlrevisitof costs suggested by IC in local 
and foreign components of VOM and FOM. 

P These adjustments translated into a net cumulative increase 
of PKR 6.1 b in FOM and a net cumulative increase of PKR 
2.3b in VOM over the requested tariff control period. 
Consequently, average per kwh VOM cost increased by PKR 
0.01 11 and average per kwh FOM cost increased by PKR 
0.0297. 

Basis used for c Basis of estimations can be summarized in four broad 

estimating O&M costs categories: 
P Linked to latest available POslquotations; 
P Management estimatelpast experience; 
P Based on FY22 values and SAP history; and 
P Linked to management assumptions for CSA and its 

future re-negotiation 
t IC has substantiated the reasonableness of assumptions on 

sample basis (covering -91.8% of value) through checking of 
POs, quotations, SAP history, underlying agreements and I 
other relevant data I basis considered by the Management. 

c KE has evaluated and concurred with the identified 
adjustments of IC and accordingly reflected those in its 
adjusted average tariff computation. 

P The adjusted average tariff has been included in the later 
sections of this Report. 

... . . 
P Estimation basis used by the management were found . . . . .  

reasonable I consistent with the historical benchmarks, ...... 
....... underlying agreements and 1 or historical basis. . .. 

hc*i. ;46::.' : ' - 9  . . . .  ,;.: . .'..;? . .! ...;.-...;. .: .:;:-! . . , . _I ,:;. ::,, ., . '.. .... ... c.:. ..." ... :;; . . ..... . . .  . . . . . . .  . . . . . . . . . .  . . .  . . .  ;.. . >....i: 
.:. , . .  L.- . . . . . . . . . . . . .  ,, , . , . . . . .  .i . . . . . . . . . .  . . .  . . . . . . . . .  
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s . ._ . . . .  . , . . .  . . . .  . , . . . .  . . . .  .:I; ,, . ,  , ?  .,.. . . . . .  

c As highlighted above, some re-classification adjustments 
(between local I foreiqn and variable I fixed components) I 
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grid cost reductions were identified by IC. ~ h e s e  have 
been agreed with KE and accordingly have been 
addressed in the adjusted average tariff computation of 
KE, shown in later sections of this Report. 
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Benchmarking of O&M 
costs 

PKRlkWh 
BQPS Ill (Unit 1): 0.6295 
BQPS Ill (Unit 2): 0.6285 
HBS: 0.6000 
Balloki: 0.6438 
Average of HBS and 
Balloki: 0.621 9 

c From technical compatibility perspective, BQPS Ill average 
tariff has been benchmarked against estimated indexed 
tariffs of HBS and Balloki power plants of NPPMCL for 
FY22. 

c In terms of total reference average O&M component of 
tariff, as shown in the adjacent column, total BQPS Ill O&M 
cost tariff isslightly higher than HBS and lower than 
Balloki. 

P Fixed cost ratio of both units of BQPS 111 (-56.6%) is fairly 
aligned with HBS (i.e. 55.7%) and Balloki (i.e. 54.0%). 

P Foreign cost componentfor both units in BQPS Ill is 
-50.3%, as compared to 93.2% for HBS and 93.6% for 
Balloki. 

Enabling cost benchmarking: 
c Due to lack of publicly available data about benchmark 

projects, enabling costs were analyzed at FOM local level. 

c On an overall reference average tariff basis, KE's O&M cost 
tariff is marginally more than the average tarifffor identified 
benchmark power plants. 

c Higher enabling costs of BQPS Ill may be attributable to 
different ooeratina model 1 governance structure beina 
followed a't bench;narkpo&r plant. KE would need t i f i rm up 
its enabling cost allocation basis to BQPS Ill to support its - 
case. 
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0&M cost indexations P BQPS Ill average tariff is expected to be indexed as c The requested indexations are aligned with benchmark 
projects and recent determinations by NEPRA for other follows: 

. . . . . . . . .  . . .  . . 
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thermal power projects. c Local costs: Pak CPI Quarterly 
c Foreign costs: US CPI and Exchange rate 

Quarterly variation 
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Key consideration Commenta y Findings I Recommendation Pg. no. 

Plant operations on 
HSD as a back-up fuel 

BQPS Ill is not yet commissioned on HSD, thus, no 
operational history or tariff is available. 
HSD working is based on following key assumptions: 

c Severity factor of 1.5 has been considered for HSD 
operations as confirmed by OEM; 

c Outage plan w.r.t. 90% RLNG and 10% HSD 
operations; 

c Net capacity of 714.95 MW; and 
Net efficiency of 54.04%. 

.... , 
P Provision of HSD storage tank is not considered under EPC .::::.:,:7; 

contract, however, interconnection from storage facility of i...:;.... BQPS II is provided with day tank of BQPS Ill (capacity :: /,, ... -3,200M3) through forwarding skid. *.,. ,,. ........ -=:-. . . . .  

Unbundling t BQPS Ill plant is currently operating under the umbrella of c KE is suggested to seek adequate openers (e.g. those related 
consideration overall KE system. Accordingly, cost structure may change to the recovery of legitimate incremental O&M costs that may 

going forward, in case Management decides to unbundle arise in future due to potential unbundling of the utility) in its 
the utilityinto distinct business segments. tariff petition. ir 

t KE has considered to convert 01 storage tank (capacity 
-10,000M3) of HFO at BQPS I to HSD storage tank. 
Conversion of HFO tank to HSD includes complete 
rehabilitation of tank, decanting station for tank lorries, HSD 
forwarding skid for transfer of HSD to BQPS Ill and provision of 
fire water deluge system for HSD system. 

B As fuel risk is parked with IPP, from power purchaser /regulator 
perspective, opt~rnum availability is expected to be made 
available by IPP and hence leaving the fuel mix decision purely 
at IPP end. 
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Other commercial c Since KE is using an in-house model for O&M operations, t KE, in consultation with its legal team, should consider 
considerations opportunityof embedding certain costs and risks (as part reiterating the legitimatecost recovery principal enshrined 

of third-parLyO&M contractor scope) with performance within the prevalent tariff regu!atory frameworkwhile finalizing 
guarantee mechanism and indirect reflection in fixed or and framing request for the O&M cost components of the 
variable O&M charge is not available to KE. Consequently, tariff. 
such costs and risks are being parked withiborne by KE 
instead of a third party and hence bear a cost recovery 
challenge. However, KE does not envisage any cost 
increase due to continuation of an in-house operating 
model. 
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2 Project background and scope of work 

KE has hired consortium of OMS and EY for the 
independent evaluation of projected O&M costs for 
BQPS Ill 

Home 1 Key Considerations 
b Prolect background and Sc ... 1 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 

P K-Electric Limited ("KE) is the only vertically integrated power utility of Pakistan. 

t KE carries out operations and maintenance of its power generation plants, including major overhauls, under service contracts with 
OEMs and/or in-house (with or without vendors support), as applicable. 

b KE's existing integrated-Multi Year Tariff ( "MW) period is due to expire on 30 June 2023. 

P As part of its preparatory work for next MYT petition, KE has internally decided to opt out of MYT for generation component of its 
business and is in the process of applying separate generation tariff for the following owned power generation plants, covering their 
remaining useful economic lives as tariff control period: 

t Bin Qasim Power Station - I ("BQPS I") 

t Bin Qasim Power Station - I1 ("BQPS 11") 

b Bin Qasim Power Station - Ill ("BQPS Ill") 

b S.1.T.E Gas Engine Power Station ("SGEPS) 

b Korangi Town Gas Engine Power Station ("KTGEPS") 

P Korangi Combined Cycle Power Plant ("KCCPP) 

P KE has prepared an O&M cost forecast for each of these power plants for the purpose of tariff petioning. For this purpose, O&M costs 
have been derived keeping in view historical and forecast revenue expenditure ("REVEX") and capital expenditure ("CAPEX") for each 
plant. 

b KE hired a consortium comprising OMS (Private) Limited ("Technical cum lead consultant") and EY ("Financial Consultant") (hereinafter 
together referred to as "Independent Consultant" or "IC") for assistance in the evaluation of the aforesaid projected O&M costs. 



2 Project background and scope of work 

Composition and comparability limitations of existing MYT 

Home 1 Key Considerations 
2 Prolect backgmurid and sc ... I 
3 Technical s~ecifications of ... 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 

P KE's current Multi Year Tariff is an Integrated MYT which includes costs 
and returns for all three segments i.e. Generation (all plants), 
Transmission and Distribution based on Regulatory Asset Base (RAB). 

P While the underlying costs for three segments are defined in the current 
MYT determination, certain components such as base rate component - 

m and working capital component are not bifurcated segment wise. 

P Similarly, plant wise tariff bifurcation in case of generation segment is not 
available within the MYT. 

I P Current MYT includes below components: 

P Fuel cost based on allowed benchmarks (indexed value for the 
month of June 2022 was PKR 21.721kWh*); 

P RoRB and Depreciation components which coverfor Returns on 
Regulatory Asset base (indexed value for the month of June 
2022 was PKR I.lB/kWh*for generation); and 

P Operation and maintenance costs for generation, that are 
covered through: 

P O&M component allowed for Revex expenses (indexed 
value forthe month of June 2022 was PKR 
0.59/kWh*); and 

P Capital nature expenses allowed as investments and 
included in Regulatory Asset Base 

P As explained above, base rate and working capital components are given 
on Company level, which include coverage for Generation segment as 
well. 

Accordingly, MYT in its current form is not comparable with the O&M cost 
tariff being requested under IPP inode. 

Source: Management data T a r i f f ~ i u e s  based on total units sold basis 

, . 
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2 Project background and scope of work 

Scope of work of IC 
Home 1 Key Considerations 

2 Project background and sc ... I 
3 Technical s~ecifications of ... 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 

Comment on the historical and projected operating profile of plant 

Review and evaluate grouping of O&M activities under fixed and variable 
components 

Review bifurcation of expenses in foreign and local components 

Review and evaluate completeness of O&M costs 

Review and evaluate assumptions used for projecting O&M costs 

Evaluate enabling I associated cost loading over O&M cost component of isolated 
plant 

Identify gaps in costing and provide estimates to fill those gaps 

Benchmarking of O&M costs against those of comparable projects 

Consider inventory in hand and consider its periodic depletion till end of term 
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3 Technical specifications of the plant 

Key technical specification and plant configuration of 

BQPS Ill 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical specifications of ... I 
4 Adiusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 

Primary fuel of the power plant will be RLNG with HSD serving as secondary fuel for Gas 
Turbines. 

Each unit comprises of Siemens Gas Turbine SGT5-4000F, Siemens Steam Turbine SST5- 
3000 and Siemens Generator SGen5-3000W. 

Configuration 2 x ( I  GT + 1 HRSG + IST) 

Gas Turbine: 
n The plant has two Gas Turbines installed that are Siemens SGT5-4000F 

Technology 

Steam Turbine: 
The plant has two Steam Turbines installed that are Siemens SST5-3000. 

Single Shaft 
Combined cycle power plant 

Generator: 
The plant has two Generators installed that are Siemens SGen5-3000W 

0 HRSG: 
Plant has two HRSGs installed. 
HRSG Type : MHDB-SGT5-4000F-Q1 
Manufacturer : Dong Feng 
HRSG is without supplementary firing and each HRSG is of triple pressure reheat 
type. 

Type of 

Units 

RLNG - Primary, 
HSD- Backup 

Equipment 

2 x 471.16 GaslSteam turbines, 

Gas Turbines & Steam Turbines 

1 Make 1 Gas Turbine - SIEMENS, 
Steam Turbine - SIEMENS 

Capacity 

-- 

Model 

942.32 MW IS0 Installed 

Gas Turbine - SGT5-4000F, 
Steam Turbine - SST5-3000 
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3 Technical specifications of the plant 

EPC guaranteed conditions 

Home 1 Key Considerations 

5 Adjusted O&M cost and ... 
6 Abbreviations 
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441 12 1936.9 ** 

HRSG 

Steam Turbine 

2 

2 .  

2 

2 



3 Technical specifications of the plant 

EPC guaranteed conditions 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical' specifidtions of ... I 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 

* The performance guarantees by EPC 

** For information only. 
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3 Technical specifications of the plant 

Projected maintenance strategy 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical specifications of ... ] 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 

Maintenance strategy 
As per the table given below, maintenancestrategy of major equipment is reflected as per OEM recommendationsand site conditions. 

As Per Filter DP 

8k,l6k,36k 47k 58k 77k 88k 99kfor 1st 

HGPl + ST Medium 

eHGPl + ST Module 1 

At intervals on EBH 

MI + ST Module 2 
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3 Technical specifications of the plant 

Projected outage plan on RLNG fuel 

Home 1 Key Considerations 
2 Project background and sc ... 
3~~echnical specificzitions of ... ] 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 



3 Technical specifications of the plant 

Mandatory spare parts to be maintained (reference 
purpose) 

Home 1 Key Considerations 
2 Project background and sc ... 
5 Technical' specifications' of ... I 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations ' 

HRSG 
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eating surface pipes ( @38.1,@44.5,044.5, @50.8,050.8) 

Feed Water Pump 

4 

5 

6 

7 

Condensate Recirculating Pump 

CW Pump, OCW Pump, & CCW Pump 

HSD Pump & Demin Water Pump 

Gas Pressure Regulating Station 

Filter Cartridge 

0 ring 

Gland Packing 

Shaft Protecting Sleeve 

Mechanical Seal 

Bearing 

Filter Cartridge, Pressure Gauge 
Metal graphite winding gasket (10-300#) (8"-300#) (6-300#) (1"-300#) 



3 Technical specifications of the plant 

Mandatory spare parts to be maintained (reference 
purpose) 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical SpeciflcationS of ... 1 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 

Plate Heat Exchanger, Condensate Pump. Air 
Compressor, Overhead Crane for Turbine Hall 

GIs, Main Step-up Transformer, Unit Auxiliary 
9 Transformer, GCB 

MV & LV Switchgear 

Sealing belt, Inlet filter, 0 ring, Mechanical Seal, Wear ring, PT100, Filter, Oil 8 Air filter 
element, CooIant(IOOL), Contactor, Air & Limit Switch 

CB contractor & opening coil, SF6 gas, O-ring, Auxiliary switch, density relay, gas valve, oil level 
gauge, gas relay, pressure relief valve, winding temp and oil temp indicator, kit with 3 coils, 

motor kit CMK, switch kit 

changeover switch, indicator light, protective fuse, aux contact group, each level move 
contactor, each level fixed contactor, closing &tripping coil, amperemeter, voltage meter, 

various spring charging motor, limit switch, voltage transformer 

11 
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1 1 BOP Control System (PLC), Fire Fighting System, 
HVAC 

Back start Diesel Generator, Diesel Generator, 
DCS, Plant Instruments 

Power Supply Module, DIIDO & AIIAO Modules, Spray and Sprinkler Nozzle, Drain, End test 
and Air test valves, Heater and Smoker Detector, Filter Bag, Fan Belt 

Filter, Oil, Element, air cleaner, normal duty, Separator, Fuel, Filter, Water, Digital lnpuff~utput 
Modules, Analog InpuffOutput Modules, RTD, SOE, & TC Modules, Thermocouple, RTD, 

Pressure & Level Transmitter, Gauge, Temp meter 



3 Technical specifications of  the plant 

initial spare parts for reference purpose 

Home 1 Key Considerations 
2 Project background and sc ... 
3:bechni&l specifications. of ... I 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
6 Abbreviations 
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CT Auxiliary Parts 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Fuel Oil Skid 

Ignition Gas Skid 

Purge Water Skid 

Air Intake System 

Evaporative Cooler 

Air Intake System - Filter 

Dehumidifier 

GT Acoustic Enclosure 

Fire Alarm & Gas Detection System 



3 Technical specifications of the plant 

Initial spare parts for reference purpose 
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CT Auxiliary Parts 

29 

30 

31 

32 

ST Components 

GN-CT Components 

I&C System I Equipment Gas Turbine 

Automation System Turbo Set Stream Turbine 

3000s-41 K-OPERATIONAL Parts 

3000W-OPERATIONAL PACKAGE 



3 Technical specifications of the plant Home 1 Key Considerations 

Expected initial strategic spares and inventoy amount to 
2 Project background and sc ... 

... 5 Teclinidal' specifications of I 
4 Adiusted O&M cost and ... 

... 5 Adjusted O&M cost end 
6 Abbreviations 

Amount 'iri PKR milli6~i, . i ... 

Total 
. . . . . . .  

, . .  
. . . . 

,. . ". . . . . . . , 

' 8,360.' , . 
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4 Adjusted 0&M cost and average tariff on gas operations 

Key assumptions 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
k~d jus ted  O&M cost and. ... j 
5 Adjusted O&M cost and ... 
6 Abbreviations 

P O&M costs have been projected for period FY24 - FY53 ("BQPS Ill PP"). 

P Projected availability! utilization factor varies throughout the years as follows, considering 90% Gas and 10% HSD operations: 

P Average availability during FY24 - FY53 is 88.57% for Unit 1 and 88.57% for Unit 2. 

P Foreign currencies other than USD are first converted to equivalent USD based on their respective exchange rate parity with USD (assumed 1.05, 1.21,0.15,0.01, and 
1.0 for EUR, GBP, CNY, JPY and USD respectively). Subsequently, USD based values are converted to equivalent PKR using prevailing PKR to USD conversion rate 
of 206.0, as per 30th June 2022 (as per NBP). 

b The projected O&M costs originally estimated by the management of KE was based on PKR to USD exchange rate of 185. Towards the finalization of IC work, this 
assumption has been updated to PKR 206 for each USD. Accordingly, the adjusted reference tariff is also reflective of exchange rate assumption update. 
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4 Adjusted 0&M cost and average tariff on gas operations Home 1 Key Considerations 
2 Project background and sc ... 

... Adjusted reference cutmulative O&M cost (un-indexed) k2justi.d 3 Technical O'&M specifications cashand of . . . .  ] 

... during FY24 - FY53 is $b.<R 106.910 5 Adjusted O&M C O S ~  and 
6 Abbreviations 

(excluding enabling cost) 

Legend: Cost reduction $;1. Cost increase 0 A: Estimated cumulative adjustments identifiedby IC B: Esti,mated exchange rate update impact 
Source: Management data 

. . 

, , ' ~ ~ @ ~ j y @ & q ~ - j ) ~ ~ ~ @ b , ~  
, .  . 
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4 Adjusted O&M cost and average tariff on gas operations Home I Key Considerations 
2 Project background and sc ... 

... Adjusted reference cumulative O&M cost (un-indexed) 3 Technical specifications of 
I 
I 

k&djusted' 'O&M cpst and ... 1 
... during FY24 - FY53 unit wise (excluding enabling cost) 5 6 Adjusted Abbreviations O&M C O S ~  and 

u-0 '08~ -Q ~ R R  mom. 
, , 

, Variable I P'KR 28.3b (52.9%). 
- 

. . .  

... 

. . L . 

. ' ~:ixed I PKR , .. , 25.21, +47.1 
. . . . 

, . . , . . , .  . 

. .  ...: 
... 

. . . .  - .  

Source: Management data 

u@&[ a&a' @& '[ pm .mQ@ 
Variable I PKR 28,3b (523%) 

' : .. 

. . ,.. 

....... 

. . 

. , '  . Eixed -1 PKR 25.2.b (47.~%) 
. . 

. . . . 
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PKR million 

PKR million 

PKR million 



4 Adjusted O&M cost and average tariff on gas operations 

Adjusted total O&M costs mix and trend (Unit 2) 

(excluding enabling cost) 

Home 1 Key Considerations 
2 Project background and sc ... 

6 Abbreviations 

Total adjusted reference 0&M cost (un-indexed) 

Average availability 1 utilization: 88.57% 

VOM Local T--..IVOM Foreign - FOM Local I FOM Foreign T o t a l  O&M 

Total adjusted reference VOM cost (un-indexed) Total adjusted reference FOM cost (un-indexed) 

~ w % l d N b * ~ s ~ ~  0 l. m W 
dNdrn*rn*rn d d d  

1,400 ~ ~ A ~ s s ~ s ~ ~ & ~  1,400 2 
1,200 

g 1,000 
.- 
a - .- 800 
E 
ti' 600 
Y 
a 400 

200 

Z Z % R % % 8 2 2 0 f 9 8 % X % S G 4 % 3 3 S P 8 3 W = I C I E  Z : X R W % ~ Z Z ~ ~ Z ~ ~ ~ ~ S $ G % ~ ~ ~ P S S % ; I C ~ C I  
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m V O M  Local O V O M  Foreign -Total VOM a FOM Local 81 FOM Foreign -Total FOM 
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4 Adjusted O&M cost and average tariff on gas operations Home 1 Key Considerations 
2 Project background and sc ... 

Computation of tariff based On projected plant availability k~djusted 3 Technical O&M specifications C O S ~  and of ... ... I 

for both FOM and VOM components - (Unit 1) 5 Adjusted O&M C O S ~  and ... 
6 Abbreviations 

I . .--.i..:=... 7 .  . * 4 .  .-..- . 7 . " . . " . ~ 1  
Keeoina the exoected fuel mix variation in ourview. KE has assumed a sliahtlv rationalized availabilitv factor over the tariff control ~eriod. The same has been considered .. . 
for the tVariffcomputation. 

Plant availability1 Load factor used for both variable and fixed components: 

. .-- 
I I :. # s l - I w I  -=IE~*.T:.::I-I 0.5159 

Add: Enabling charge (for details, please see pages that follow) I 0.1136 I 0.0000 I 0.1136 I 0.1136 
i+?-.:-I I I : A ; C 4  ~ & E ~ ~ ~ ~ I ~ . ~ I ~ ~ ~ @ : ~ + M ~ ~ ~ I  0.6295 
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4 Adjusted O&M cost and average tariff on gas operations Home 1 Key Considerations 
2 Project background and sc ... 

Computation of tariff based On projected plant availability k&usted 3 Technical O ~ ~ M C O S ~  specifications and of ... ... I 

for both FOM and VOM components - (Unit 2) 5 6 Adjusted Abbreviations o&M C O S ~  and ... 

. . . . .: - . . .. l... .. ; ;  ,&".. n . , _ > .  .,;., 

Keeping the expected fuel mix variation in purview, KE has assumed a slightly rationalized availability factor overthe tariff control period. The same has been considered 
for the tariff computation. 
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4 Adjusted 08M cos t  and average tariff o n  gas operations Home 1 Key Considerations 
2 Project background and sc ... 

Since KE operates as VIU company, it has a central 3 Technical specifications of ... 
kausted 0 8 ~  cost atid <.. 1 enablinglsupport function serving all three business segments of 5 Adjusted O&M C O S ~  and ... - . . - 

the business. Central costs are allocated to each business 6 Abbreviations 

segment (generation, transmission and distribution) 

Average Enabling cost Average tariff ~0mp0nent (per b Ultimately, projected cost assigned to generation segment is spread between six 
(per annum) Unit I kwh) Unit I plants based on the numbers of unit sent out. 

b Such costs are generally covered as part of the administrative costs claim in the fixed 
O&M local component of the tariff allowed to IPPs. 

Average Enabling cost 
(per annum) Unit 2 

PKR 391.9 PKW 0.1136 Key findings 

BQPS Ill includes 2 single shaft units. Accordingly, any reference of similar 
technology with same configuration of single shaft (common generator for GT 
and ST) could not be found in Pakistan, however, the closest benchmark with 

Average tariff component (per 
kwh) Unit 2 

b Per Management, enabling costs represent costs apportioned to BQPS Ill by 
departments, such as Human Resource Management, lnformationTechnology, 

respectto performance parameters were Ballolti and HBS. Due to data 
limitation, IC is not in a position to benchmark overall enabling cost allocation 
to BQPS Ill. Accordingly, these have been analyzed at FOM local level. 

PKR 393.0 PKW 0.1136 

Marcom, Business Development (including IPP department), Security, Corporate 
Affairs, CFO Office and CEO Officeetc., for provision of shared services to BQPS Ill. 

I 

. - -  - 
/ 

b The aforementioned costs are directly incurred by the respective departments and 
subsequently are re-allocated to the generation, transmission and distribution 
segments, using re-allocation basis provided by the respective departments (generally 
based on their own assessment of t imes~ent or relevance of cost between oeneration. - 
transmission and distribution segments). 

Source: Management dala 
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4 Adjusted 0 8 M  cost and average tariff on gas operations Home 1 Key Considerations - - 
2 Project background and sc ... 

... Overall BQPS 111 O&M cost tariff is slightly higher than HBS and k~djusted~ 3 Technical O&W specifications ~ o s t  and of ... 
I 

... lower than Balloki 5 Adjusted O&M C O S ~  and 
fi Abbreviations 

VOM local 
VOM foreian 

FOM local 
FOM foreion 

Key technical 
specifications 

Net capacity (MW) 
Efficiency (net at 
LHV) 
Fuel 

GTs type 

Plant configuration 

Generation license 
period 
Average availability I 
utilization factor for 
tariff benchmarking 

BQPS Ill 

RLNG 

SGT5-4000F 
2 x ( l G T +  

1 HRSG + IST) 

30 years 

NPPMCL - HBS 

1,207.9 

62.4% 

RLNG 

GE 9HA-1 
2 GTs + 2 HRSGs 

+ 1 ST 

30 years 

NPPMCL - Balloki 

RLNG 

GE 9HA-1 
2 GTs + 2 HRSGs 

+ 1 ST 

30 years 

Source: Management data and NEPRA website 
Rovisod Indexed lariff for April to June 2022 quarter adjusted for PKR to USD exchange rate of 206 and latest 

available CPI of June 2020 (1.e. 269.27 as per NEPRA determinations), adjusted for CPI of 8.9% (P(21) and 9.0% 
(FY22) respectively. Furlher, fixed O&M components have been grossed up at 88.57% (representing average 
projected availability of BQPS Ill). 
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Average avaiiabllitytakes into consideration the annual availabllityof 90% (covering annual scheduled outage &forced 
outage allowance) along with the impact of periodic major 1 minor overhauls of GTs 1 STs in line with oulages allowance 
given to IPPs under applicable Power Policies 
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4 Adjusted OBM cost and average tariff on gas operations Home 1 Key Considerations 
2 Proiect backoround and sc ... - 

lndexations being requested by BQPS Ill are aligned with 3 Technical specifications of ... 
k~djusted O&M cost and ... I 

recent determinations of NEPRA for comparable thermal 5 6 Adjusted Abbreviations O&M C O S ~  and ... 

power plants 
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Variable O&M - Local 

Fixed O&M - Local I Indexed with Pat CPI (Quarterly) Indexed with Pak CPI (Quarterly) Indexed with Pak CPI (Quarterly) 

Variable O&M - Foreign 

Indexed with Pak CPI (Quarterly) 

Source: Management data and NEPRA webslte 

* lndexed with US CPI and USD to 
PKR exchange rate (Quarterly) 

Fixed O&M - Foreign 

- 
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ed  O&M cost and average 



5 Adjusted O&M cost and average tariff on HSD operations 

Adjusted reference cumulative O&M cost (un-indexed) 
during FY24 - FY53 unit wise (excluding enabling cost) 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
Edjusted O&M cost and ... 1 
6 Abbreviations 

P HSD has been considered by the Management as a back-up fuel for BQPS Ill. 
P Provision of HSD storage tank is not considered under EPC contract, however, interconnection from storage facility of BQPS-I1 is provided with day tank of BQPS-Ill (Capacity - 

3,200M3) through forwarding skid. 

P KE has considered to convert 01 storage tanks (Each Capacity - 10,000M3) of HFO at BQPSl to HSD storage tanks. Conversion of HFO tanks to HSD includes complete rehabilitation 
of tanks, decanting station for tank lorries, HSD forwarding skid for transfer of HSD to BQPS-Ill and provision of fire water deluge system for HSD system. 

P HSD Severity factor of 1.5 i.e., ( I  hr of HSD - 1.5hrs on Gas) has been considered as per OEM data and outages projection is reflected accordingly. 

b Following load factor assumptions have been used: 

P PKR to USD exchange assumption for conversion of foreign cost has been assumed as 206.0. 

I . . . . .  ; . . . .  Variable.:l PKR 68.6b (57.?%) . . I 
Projected cost has been substantiated 
as reasonable, subject to identified 
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5 Adjusted O&M cost and average tariff on HSD operations Home 1 Key Considerations 
2 Project background and sc ... 

Reference cumulative O&M cost Unit 1 & 2 (un-indexed) 4 3 Technical Adjusted o&M specifications C O S ~  and of ... ... 
... during FY24 - FY53 is PMW 59.4b & Pi43 59.5b k~djusted O&M C O S ~  and 1 

6 Abbreviations 

(excluding enabling cost) 
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5 Adjusted O&M cost and average tariff on HSD operations 

Adjusted total O&M costs mix and trend (unit 'I) 

(excluding enabling cost) 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
Ldjusted O&M cost and ... 1 
6 Abbreviations 

Total adjusted reference O&M cost (un-indexed) 
Average availability 1 utilization: 88.57% 

-VOM Local -VOM Foreign FOM Local - FOM Foreign -Total O&M 

Total adjusted reference VOM cost (un-indexed) Total adjusted reference FOM cost (un-indexed) 
b b N N * m %sgsz?9;jsgg m 

1,600 J &rid m 

1,400 

1,200 c 
B - 1,000 .- 
E 800 
ci 
y 600 
a 

400 

200 

C;p VOM Local O V O M  Foreign -Total VOM EB FOM Local 'FOM Foreign -Total FOM 
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5 Adjusted O&M cost and average tariff on HSD operations 

Adjusted total 08tM costs mix and trend (unit 2) 

(excluding enabling cost) 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
k&ijust&l O&M cost and ... 
6 Abbreviations 

Total adjusted reference 0 8 M  cost (un-indexed) 
Average availability I utilization: 88.57% 

UESI VOM Local O V O M  Foreign FOM Local L--1 FOM Foreign -Total O&M 

Total adjusted reference VOM cost (un-indexed) Total adjusted reference FOM cost (un-indexed) 

4 m ~ ~ g g g r n 2 g ~ g  0 m (D s a e e e , e s z g e e  
1,600 + t - ?  

1,400 
1,200 

B - 1,000 .- 
E 800 
$ 600 
a 400 

200 

8 co m o cu 3 a m 0 N  ~ O C U ~ ( D  ~ ~ C D C O O N  

o V O M  Local U V O M  Foreign -Total VOM !X$5a FOM Local O F O M  Foreign -Total FOM 
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5 Adjusted O&M cost and average tariff on HSD operations Home 1 Key Considerations 
2 Project background and sc ... 

Computation of tariff based on projected plant availability 4 3 Technical Adjusted O&M specifications C O S ~  and of ... ... 

for both FOM and VOM components - (Unit 'i) kdjusted O&M C O S ~  and ... I 
6 Abhreviatinns 

, ; . . . . , . I . . . ,  A'. .I.. . .- . j7i..,._ ._ . . iW.A<, , iZ . .  " i .i . . .. r - , . . . . , . . . . . . . : :  , , : . . , , , , . . ,, " , -,. _ . _ _ . . . , , . , . . . . , ,  .7. , -  ,, , . 

Keeping the expected fuel mix variation in purview, KE has assumed a slightly rationalized availability factor over the tariff control period. The same has been considered 
for the tariff computation. Below is the pant availability1 load factor used for the tariff computation of both variable and fixed components. 
Plant availability1 Load factor used for both variable and fixed components: 

8 .  ., 
' ". 

,ma .. .. .* .- . 
: 
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5 Adjusted O&M cost and average tariff on HSD operations Home 1 Key Considerations 
2 Project background and sc ... 

Computation of tariff based on projected plant availability 4 3 Technical Adiusted O&M specifications C O S ~  and of ... ... 

for both FOM and VOM components - (Unit 2) 
. - -  

busted O&M cost and ... ] 
6 Abbreviations 

Keeping the expected fuel mix variation in purview, KE has assumed a slightly rationalized availability factor overthe tariff control period. The same has been considered 
for the tariff computation. Below is the pant availability1 load factor used for the tariff computation of both variable and fixed components. 
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5 Adjusted O&M cost and average tariff on HSD operations Home I Key Considerations 

2 Project background and sc .... 
Overall variable O&R/1 tariff of BQPS 111 is higher than HBS 3 Technical specifications of ... 

4 Adjusted O&M cost and ... 
and Balloki power plants B u s t e d  O&M. C O S ~  and ... 1 

6 Abbreviations 

VOM local 

VOM foreign 

~*'te=hnical 
specifications 

. . 

BQPS Ill HBS ~a l lok i :  

Net capacity (MW) 714.96 1,207.9 1,198.6 

Efficiency (net at LHV) 54.04% 62.4% 61.6% 

Fuel HSD HSD HSD 

GTs type SGT5-400'OF GE 9HA-1 GE QHA-1 

Plant configuration 2 x (IGT + 2 GTs + 2 HRSGs2 GTs + 2 HRSGs 
1HRSG + ?ST) + 1 ST + 1 ST 

Generation license period 30 years 30 years 30 years 

Average availability I 
utilization factor for tariff 88.57% NIA NIA 
benchmarking 

Source: Management dala and NEPRA Website 

' Revised indexed larilf for April lo June 2022 quarter adjusted lor PKR to USD exchange rate of 206. 

Avorage avallabiily lakes into consldoralion tho annual avai1ab:lily of 90% (covering annual schodulod oulago & 
forcod oulage allowance) along with the impact of periodic major I minor overhauls of GTs I STs in line w;lh oulages 
allowance given lo IPPs under applicable Power Poilclos 
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6 Abbreviations 

Abbreviations 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
B~titjrevieioris 

Periods 
Budgeted period FY23 

Forecast period FY24 - FY53 

Abbreviations 

AGP 

BQPS l 

BQPS I1 

BQPS Ill PP 

BQPS Ill 

BTU 

CAPEX 

CEO 

CFO 

COD 

CSA 

CY 

EUR 

FFH 

Financial 
Consultant 
FOM 

FY 

Advanced Gas Path 

Bin Qasim Power Station - I 
Bin Qasim Power Station - II 

FY24 - FY53 

Bin Qasim Power Station - 111 

British Thermal Unit 

Capital Expenditure 

Chief Executive Officer 

Chief Financial Officer 

Commercial Operations Date 

Comprehensive Services Agreement 

Calendar Year 

Euro 

Factored Fired Hours 

EY Ford Rhodes 

Fixed Operations & Maintenance 

Financial Year 

GE 

GT 

HGPI 

HRSG 

HSD 

HVAC 

I&C 

IC 

IE 

IPP 

JV 

KE 

KTGEPS 

KCCPP 

KV 

kWH 

LHV 

LV 

MI 

General Electric 

Gas Turbine 

Hot Gas Path lnspection 

Heat Recovery Steam Generator 

High Speed Diesel 

Heating, Ventilating and Air-Conditioning 

Instrumentation and Controls 

lndependent Consultant 

lndependent Engineer 

lndependent Power Producer 

Joint Venture 

K-Electric Limited 

Korangi Town Gas Engine Power Station 

Korangi Combined Cycle Power Plant 

Kilovolt 

Kilowatt Hour 

Lower Heating Value 

Low Voltage 

Major lnspection 
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6 Abbreviations 

Abbreviations 

Home 1 Key Considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Adjusted O&M cost and ... 
b Abbreviations 

HV 

MW 

MVT 

NPPMCL 

NPPMCL - HBS 

NEPRA 

O&M 

Pak CPI 

PKR 

PKRm 

PO 

PTPL 

REVEX 

RLNG 

SGEPS 

ST 

Technical cum lead 
consultant 
us CPI 

USD 

VOM 

High Voltage 

Megawatt 

Multi-Year Tariff 

National Power Parks Management Company (Private) 
Limited 
National Power Parks Management Company (Private) 
Limited - Haveli Bahadur Shah plant 
National Electric Power Regulatory Authority 

Operations and Maintenance 

Pakistan Consumer Price lndex 

Pakistani Rupee 

PKR millions 

Purchase Orders 

Punjab Thermal Power (Private) Limited 

Revenue Expenditure 

Regassified Liquefied Natural Gas 

S.1.T.E Gas Engine Power Station 

Steam Turbine 

Operation and Maintenance Solutions (Private) Limited 

United States Consumer Price lndex 

United States Dollar 

Variable Operation & Maintenance 
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Generation Tariff Petition - Section C: Korangi Combined Cycle Power Plant 

Section C 
Korangi Combined Cycle 
Power Plant - (KCCPP) 
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Generation Tariff Petition - Section C: Korangi Co~nbined Cycle Power Plant 

a. Korangi Combined Cycle Power Plant (KCCPP) 
This section covers details of KCCP Plant (referred as "KCCPP"), and tariffbeing requested. 

1.1. Introduction to the plant - KCCPP 

KCCPP is a 247.5 MW (IS0 Capacity) combined cycle power Plant situated at Icorangi Creek 
area of Karachi. It is part of the overall fleet of generating stations owned by K-Electric and 
commissioned in the year 2008. 

Principal Features 

I. The Power Plant is situated within the Icarachi city at Icorangi Creek area road adjacent 
PAF Korangi Base Ibrahim Hyderi Karachi. 

2. The plant comprises of 4GTs of 48.375 MW each and two STs of 1 x 26.50 MW + 1 x 27.50 
MW (Installed Capacity at IS0 Condition) 

3. The project started its commercial operations in November 2008 to September with four 
(4) GTs and one (1) ST. 

4. Subsequently, second Steam Turbine was added which started its commercial operation 
on April 30, 2015. 

5. KE was granted Generation License (GL/o4/2002) on November 18,2002 and has been 
modified from time to time to account for additions / deletions of power plants to / from 
KE's generation fleet. 

6. In March 2009, NEPRAissued Modification I1 to the Generation License no. GL/o4/2002 
to the Company in accordance with the prevailing regulatory regime, adding KCCP plant 
in the fleet. 

Technical Capability 

Plant comprises of 04 Gas Turbine (General Electric, LM6ooo PC Sprint), 02 HRSGs and 02 
Steam Turbine (General Electric, Thermodyn). Plant co~nprises of 02 combined cycle blocls 
each having 02 gas turbines, 01 HRSG and 01 steam turbine. The EPC Contractor for Phase I: 
4 GTs + ST-2 was METKA S A  and for Phase I1 ST-1 EPC Contractor was IEG A.S. Plant can 
be operated both in combined cycle and simple cycle modes, Primary fuel for the Plant 
operation is natural gas, supplied by Sui Southern Gas Company Ltd (SSGC) through a 
dedicated 24-inch pipeYule, while the HSD is used backup fi~el. Plant is connected to the K- 
Electric transmission system through 220 KV GIS. 

Suminan, of Plant Performance for last lo vears The Kev Factors 

The key factors of the plant performance for last l o  years are summarized as follows: 

Average Plant Availability = Available Capacity I (Gross Dependable Capacity) 
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-~ . ~ . ~ .. 

Toial Energy Supplied Availability (%)I i 

Modif cations & Improvenlents 

The upkeep of the plant and equipment has always been the priority; therefore, the Coinpany 
has invested heavily in replacing, modifying and improving the plant equipment which has 
made it possible for the Company to supply power to K-Electric's users for a further 14 years. 

For details of modifications and improvements, please refer KCCPP - Annexure A (i). 

*eration Su~nlnarv 

Korangi Power Complex is combined cycle plant in KE fleet with fuel flexibility with options 
to operate on both gas and liquid fuel. The Company keeps the plant in best shape to offer 
maximum availability all year round. The year wise load pattern of dispatch (as shown above) 
from the Company better explains its contribution during the year and the plant's role as part 
of the total generation projects of KE. 

Health & Safetv 

The facility hasbeen operational for last 1800 Days (As 011 20-05-22; Last LTI incident 
happened in June 2017) witllout any major incident complying Quality, Health, Process Safety 
and Environment related standards. It is achieved through good O&M practices and having 
skilled plant operations team. The plant premises has a first aid facility backed up by a 2417 
ambulance. The Company has well established Process Safety Procedures covering: 

i. Hazardous Substance Management 

ii. Gas Turbine Fire & Gas System 

iii. Plant Fire Suppression System Maintenance &testing 

iv. Contractor Safety Management 

v. O&MSOPs 

Safetv Procedures 

Please refer KCCPP - Annexure A (ii) for Safety procedures. 

Proieet net& 

For project details including site details, plant reference conditions &plant machinery details, 
pleaserefer KCCPP - Annexure A (iii). 

Fuel Soawce 

a) InaLigenous Natural Gad  RLNG from SSGC 

Gas (pipeline quality) is supplied by Sui southern Gas Company to KCCPP througl~ a Approx. 
4-KM dedicated 24 inch from its network. 

Gas Supply is connected with plant battery limit through Gas Receiving station (GRS) where 
further filtration and metering is performed before being used at fuel gas compressors. 
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Further, KCCPP GTs required pressure is 46 bar for which compressors are used which is a 
significant contributor to the auxiliary consumption of the plant i.e., around 7.7 MW. 

Further, KE is also considering alternate RLNG supplier so that the requirement of gas 
pressure is fulfilled considering SSGC is not able to provide gas pressure up to the mark. High 
pressure RLNG usage will result in saving of auxiliary consumption of 7.7 MW if three Natural 
Gas Compressors are shut down. Impact of saving of auxiliary consumption if two / one 
natural gas compressors are shutdown can be calculated based on comparison of with and 
without compressor resnlt (based on Independent Engineer's heat rate test report conducted 
in 2019). Impact of the same on Net efficiency has been discussed in below under Plant 
Capacity and Heat rate. 

Moreover, agreement with RLNG/ Gas supplier may involve Take or Pay arrangements, for 
which IU3 will be required to ensure regular payments for Fuel Charges as per the Gas Supply 
Agreements regardless of plant operations. Accordingly, KE requests the Authority to allow 
these costs as pass through in the proposed tariff. Alternatively, the Authority may allow KE 
to consider the plant as a must run under the Economic Merit Order (EMO) to the extent of 
Take or Pay Gas arrangements. 

b) HSD file1 

HSD fuel is supplied by PSO through tanklorries. 

Fucl Transvol-tation a n d  Decanting System 

The High-Speed Diesel oil is transported to the site through oil tanker t r u c l ~  and is decanted 
through unloading station pumps into the 02 storage tanks. There are 4 decanting pumps 02 

remains in operation while 02 remains stand-by pumps. The unloading pumps are designed 
for unloading 2 oil tankers truclc simultaneously in approx. 60 minntes. 

Fuel Storage Infiastructnre 

HSD procuredfrom PSO is stored in 2 HSD storage tanks, both having a capacity of 8,000 m3 
each. Fuel is pumped to 1,500 m3 day tank through Alfa Lava1 Purifiers. From Day Tank oil is 
pumped to Gas Turbine area through forwarding pump while being filtered at gum level to 
meet cleanliness level defined by OEM. 

Cooling Svstem 

The cooling water system is based on sea water which is supplied through intake tunnels and 
cooling water pits where dedicated pumps are used to supply water to steam turbine 
condensers, chillers condensers, heat exchangers and return to sea through outlet channel. 
The secondary cooling system is used for cooling gas turbinefsteam turbinefgas compressors 
and related auxiliaries. 

Minimum Loading 

Minimum loading of each GT is 25 MW (Gross) based on GE's recommendations (on 
Combined Cycle Operations). Please refer KCCPP - Annextwe A (iv) for reference 
document. 

Fire Protection Svstem 

The plant has a state-of-the-art Fire Protection System detail of which are given in refer 
KCCPP - Annexure A (v) 
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Spares &Inventories 

I11 order to ensure reliable operations of the power plant, invento~yofworth PKR 890 
million as ofJune 2022 is maintained by the Company. 

Plant L-o& -- 

Please refer KCCPP - Annexure A (vi) 

Details of Maior Equipment 

Please refer KCCPP - Annexure A (vii) 

Remainin9 Usefid Life 

The plant has been in operation for the last 14 years (FYo9 - FY22) with a remaining licensed 
useful life ending on Anys t  2039. 

Factored Fired Hours operated for each gas turbine is given in the table below: 

Plant Capacity and Heat Rate 

Heat rate test of the Plant was conducted in September 2019 by Independent Engineer, based 
on which Heat rate was determined for the control period FY 2017 to FY 2023 and plant 
capacity was updated in the Generation License. 

Test results plant at base load were as follows: 
~~~ ~- ~ ~ ~ 

KCCP -Gas KCCP - HSD 
- ~ 

mss CapaciQ - MW (RSC) 

Gross Efficiency LHV Basis 
~ ~~ 

; Grass Efficiency HHV Basis 
.~.. . ... .......... ................ . ~ ~ ~~~ 
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Accordingly, Net capacity & Heat rate (Combined cycle - Gas & HSD) for the pnrpose of Tariff 
petition has been taken from tests conducted in 2019 (Gas) & 2021 (HSD) as per IE's heat rate 
test reports. 

Further, Net capacity &Heat rate at Open cycle on Gas are based on 3d party tests results, 
whereas for HSD it has been calculated from the 3rd party combined cycle test resnlt. I(E 
requests the NEPRA to consider as reference for the purpose of calculation of fuel cost 
component of tariff. 

In case if RLNG is arranged from any dedicated line / alternate supplier, and compressors are 
not required, auxilialy consumption and heat rate will accordingly he adjusted based on 
impacts provided in IE's report as summarized below, please refer KCCPP - Annexure B for 
detailed extract from IE's report. 

Description 

- ....... ~ . . .  ., 
Combined cycle ! Combined cycle (with (without 3 

Load) Compressor Load) ,/ 

Net Capacity - MW 

This section explains in detail the tariff mechanism of KCCPP to ensure cost reflective tariffs 
including component wise indexation so that all prudent costs of the plant are adequately 
recovered. 

I(E is requesting a two-part tariff, in line with IPPs i.e. Energy payments and Capacity 
payments on aTake-or-pay mechanism where Capacity payment shall be paid for the Available 
Capacity and Energy payments for the Net Electrical Output. 

Available capacity has been calculated considering annual availability of go% and additional 
outage allowance in the year. Accordingly, based on expected incurrence of additional outages, 
levelized availability of 88.66% has been calculated and has been used as Plant factor for 
Capacity components, so that Capacity components cover the impact of outages. Details of 
Outages and hilling mechanism have been further discussed in detail in Section 1.3 

For indexation purposes, following Indexation factors are proposed to be used sources of 
which given in the table below: 
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1.2.1. Fuel Cost 

This component represents the cost of fuel for the Net Electrical Output (NEO) produced by 
the plant at the allowed efficiency levels and shall be indexed for any fuel price variations. 

Net Electrical Output (NEO): The net electrical energy expressed in kWh that is generated by 
the Complex (or any Unit) and delivered to the Intercomlection Point as measured by the 
Metering system. 

Fuel price 

KCCPP is currently operating on Gas fuel including Indigenous natural gas / RLNG while 
having HSD as a backup fuel. 

NFX) is currently recorded through meters at  22okV bus bar and is bifurcated between 
Indigenous natural gas / RLNG as per mechanism explained below. However, for mix 
operations on Gas & HSD, Separate gross readings will be taken for GTs fired on respective 
fuels, whereas ST gross generation on HSD &Gas will be bifurcated considering the proportion 
of Gas Turbine generation on HSD & Gas to the Total Gas Turbine Generation. Moreover, 
proportion of gross generation on HSD to total generation will be used to compute complex 
sent outs on HSD while the balance sent outs will be on Gas. (Sample bill for April 2020 and 
sample calculation for bifurcation on units generated on Gas and HSD KCCPP - Annexure 
C (i)) 

Incliaenous Natural Gas / RLNG - Mechanism of billine,vriciiia. and bifurcation 

Prices for Indigenous natural gas and RLNG shall be calculated based on OGRA's notification. 
Prices of Indigenous natural gas are notified in PKR / mmbtu, whereas Prices of RLNG are 
notified by OGRA in USD / mmbtu which are then translated into PKR / mmbtu by SSGC 
using the daily average exchange rates issued by National bank for the month. Accordingly, 
SSGC mentions the rate in PKR / mmbtu on the bills. 

Considering prices of Indigenous natural gas and RLNG are notified in per minbtu, calorific 
value is not required for price conversion, unlike Fnmace oil and HSD which are notified in 
PKR / M.ton and liters respectively. 

At prcsrnt, SSGC supplies gas to 1;E through single pipeline baitrd on av~~ilahlt: gas quantity 
and billing is done based O I I  Indigenous r~aturnl gas and RLNG (1)isrribution larift) I)ascd on 
pn)pol-tion of In(ligenous n:ltllral gas & KI.N(: supplied to KE (deterlnincxl by SSGC basctl on 
RLNG imports). 

(Sample bills for the month of April 2020 are enclosed as KCCPP - Annexure C (ii)) 

Units Generated by the plant are recorded through Energy Meters at the plant and then are 
bifurcated in Indigenous natural gas and RLNG based on proportion of Indigenous natural 
cas and RLNG in  MMBTUs. MMBTUs for Indizenous natural xas and RLNG are calculated ., .> - 
uiing con~umption .ipl)eari~ig in S(:F on bills and acwal calorific value (bru / scl) appewring 
on thc bill5 (Sample caltnla~ion entloscd 2s KCCPP - Annexurc C (iii)) 
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. . 

Gas Infrastruc€ure DeveIoument Cess IGIDC) 

Currently the  matter of GIDC is snb-judice and n o q o u n t  is passed onto the consumers. 
S~~bsequently, if any GIDC i? paid (pertaining to prior periods) based on court verdict , the 
sami v;ill be included in fuel price PI(R / mmbtu. 

RJiIgG , f%um ~ &ediicated .. !.,he 1,dternate Sux~~dier 

Tn future, if RLNGig procured from,any dedicated line / alternate supplier, the same will be 
miamred through separate metersand ene;U will be bifurcated in supply from any dedicated 
line i altcrnatisupplier based on actllal MMBTUs, accordingly, to apply separate prices as per 

. ~ 

respective pricing mechanism: ' . 
. . 

HSD -- 

HSD price is quoted in P m - /  liter on price as per mutual agreement based on Fuel Supply 
Agreement. Accordingly, Gross Calorific value and conversion factors are required to convert 
tlle price in PKR / MMBtu. Sample calculation is provided in the table below: 

Weighted werage price of fuel consumed 
219'94 I for the month 

llSD price 
. ~ 

&~ec.I~~ni.=:~~~f.parf hadd adi~:+Lntent factor 

For KCCPP, >Jet HKV Kelt rnte of 8,178.259 btu / kwh at base load on Gas fuel - combined 
cycle, was established. based on IE's test with a part load heat rate also given at 85% load. 

Considering separate tziiff requests for each plant, central economic dispatch plan going 
folwaid as explained in section 5 and the pa? load adjustment mechanism followed for IPPs, 
I(E is proposing monthly part load adjustment based on actual operations for a month and 
part load adjustment factor given in the table as per the part load curve. enclosed as KCCPP 
- Annexure D (i) to D (iv) for combined cycle and simple cycle for Gas and HSD 
respectively. This mechanism of adjustment based on actual pal? load factor will also be 
consistent with other IPPs. 

Part load adjustment will be based on hourly data for energy generated on plant and available 
capacity of station, based on \which part loading % for each hour will be determined for Gas 
and HSD fuels. Part load factor for each hour will be calculated based on part load % and part 
load factors given in P?,rt load table for Gas and HSD fiiels (given in as KCCPP - Annexure 
D (i) to D (iv)). Prcordingly, a weighted average part load factor for the month will be 
calculated for Gas and HSD .firiich shall be denominated as PLc,, and PLHSD (Sample 
calculation for a day enclosed as KCCPP - Annexure E.) 

De-radaiion factor 

Reference values of heat rate and capacity (Gas - co~nbiiled cycle and open cycle & HSD - 
combined Cvcle and open cyclej are based on test conducted in 2019 for Gas and in 2021 for 
HSD and KE r\ro;ild request NEPRA to acliust the heat rate and output for each year based on 
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degradatior, table as provided in KCCPP - Annexure F(i) and F(iv) which is based on 
degradation curve given in IE's report. 

Si~nnle evc1e operations 

Mthough KCCPP is generally run on combined cycle operations, however, in case if Steam 
Turbine is on outage and the outage is within the allowed outage allowance, as detailed in 
section Outage Allowance and the plant is reqnired to operate to fulfill demand based on 
Economic Merit Order on pricing of simple cycle operations, KE should be allowed the fuel 
cost at simple cycle operations. 

Further, plant must be operated on simple cycle during startups when GT is synchronized, and 
ST is under start up. Accordingly, KE requests that fuel cost on units produced during that 
period shall also be allowed on simple cycle whereas Startup costs should be reduced by fuel 
cost claimed on units produced during stai-t up as these will be claimed under Fuel cost. 

Cost of simple cycle operations is requested to be allowed on both Gas and HSD fuels based 
on operations if plant is operated due to dispatch based on EM0 Ranking on pricing of simple 
cycle operations. However, for allowing cost of simple cycle operations during startups, EM0 
ranking of combined cycle shall be relevant colisidering the intended use. 

Heat rates for both combined cycle and open cycle are given under Plant capacity and heat 
rate uieiltioned above. KE requests that part load and degradation adjustment factor shall be 
applied on open cycle in the same manner as for combined cycle, based on Part load and 
degradation curve on simple cycle for Gas and HSD. 

Energy generated on simple cycle mode will be separately recorded through logs/DCS data for 
application of simple cycle heat rate. 

Summarv of assumptions used for reference tariff -. 

rice PKR / MMBhr 
~~ ~ p - ~ ~ ~ ~ ~  -~ 

Indexation formula -- 

Tlie fuel cost component of tariff shall be adjusted on account of fuel price variation as per the 
following mechanism: 
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Pndi~cnous Nafi1r-d Gas 

FCCiGcg,) = I:CCIG<n.o u B14ne,) I PIGI~ 

: Where: ~ ~ ~ . .  

referet~ce fuel cost component of PKR 26.99 / k-Wh on RLNG for 
o~*in&ysleandPKR 34.98 IkWh o ~ i ~ l p l e e c y c l e  - 

HSD (Monthly adiust~nent based on weighted average price for the monEu -- 

Calculati~~ofWeighted averaee HSD price for a month 

Le HSD itoek inLitr mount - PK Wei 
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The calculated FCCIGm,.), FCCRLNGm.) and FCCHSDine.1 shall be adjusted with weighted 
average part load factor ior the month based on calculation as explained in Mechanism of Part 
1oadAdjusimcnt Factor and degradation factor under section Degradation Factor. 

Fuel cost components 
~ .. ~ . ~p- ~ ~~~~~ ~ ~ -- 

FCCIG~K,, x PLcn3 X Dy 

FCCHSD nm x PLmo X D , 

. .. - -. 

Pavt load Adjustment factor" for combined cycle and simple cp 

Under the existing MYT structure, capital expenditure for maintenance of plant is allowed as 
investment plan and becomes part of Regulatory Asset base, whereas revenue expenses are 
allowed as part of O&M expenses. 

However, as explained above, KE is proposing a tariff for remaining life of generation plant 
with structure in line with IPPs where both capex and revex nature of expenditures are allowed 
through Fixed and Variable O&M. This will help to have better visibility and align the tariff 
structure with CTBCM requirement and indnstly practice. 

Accordingly, proposed O&M expenses are bifurcated in Variable and Fixed, and then further 
bifurcated in Foreign andlocal, based on nature of expenses for applying relevant indexations. 

Bifurcation of O&M is as follows: 

Variable O M 1  local 

The TJaiia'bIe O&M Local represents plant maintenance costs consisting of both parts and 
services which are procured from local market in local currency by the Company. Being 
variable in nature, these costs are linked to plants' operating hours and incurred on some 
specific machine operating hours intei~als. 

For tariff calculation puqoses, KE has calculated levelized Variable O&M Local keeping in 
view costs of F Y  2022 and based on projectedVariable O&M local for the remaining useful life 
of the plant, including maintenance expenses being incurred at regular intervals of hours 
recommended by OEM, which shall be indexed with Pak CPI at the start of each quarter. 
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Accordingly, levelized variable O8rM cost per year PKR 95 million per year (translating 
into RKR. 0.06 /I<%% at reference CPJ of 158.48 which shall be indexed with Pak CPI at the 
start of each quarter. 

Variabze O&M local allevelizedt 
Amount - : 

Category 
~ ~ million 
Gas 

~~ ~ ~ ~~ 

95 -~ 

9'3 0.0571 : HSD 1.708.75 ! 
; . 2 - _  . . . . . 

Il~dexatio~~ fonnnla: 
~ 

Var. Local. O&M<aW 

yariable 0&? F o r -  

The Variable O&M Foreign is for imported Gas Turbine capital spare parts, electrical spares 
and technical services required. Further, KE has a CSAwith GE whereby GE provides planned 
/ unp'lanned (liinited) parts and repair sewices for the maintenance of GTs which inainly 
include Hot Section Exchange (HSE) and Major Overhauled (MOH). 

KE is contractually bound for paying quarterly payment to GE for above senices, fee of which 
is Fixed &Variable in nature. Variable Fee is linked with Plant running hours whereas, fixed 
fee is payable on quarterly basis. 

For tariff calculation purposes, I(E has calculated levelized Variable O&M Foreign keeping in 
view costs of FY 2022 and based on projected Variable O&M Foreign for the remaining useful 
life of the plant, including mai~ltenance expenses being incurred at regular inte~vals of hours 
recommended by OEM which shall he indexed with US CPI and exchange rates at the start of 
each quarter. 

Accordingly, levelized variable O&M Foreign component cost per year is estimated at PIUZ 
1,978 million per year translating into PKR 1.15 / kwh at reference [JSD CPI of 282.03 
and exchange rate of PKR 206 / USD, based on projected expenses which shall be indexed 
based on US CPI and exchange rates at the start of each quarter. 

-iable O&M_forrirtl (levelized) 

Category 

- ~ -  ~~ ~ ~ ~~ 

Units a 
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Endexation formula: 

Vnr. Foreign. OGiM<nev) = Var. Foreign O&Mcne~ x USCPImev) / USCPI(n.o x ERneV) 

Bureau of Labor Statistics latest available at the start of each 

ctober ist Jan and lS'A 

Fixed Q&M local 

Fivetl costs are incurred to ensure plant's availability irrespective of its operations. This 
component includes both plant maintenance expenses and necessaly allied costs of salaries 
ar,d wages, third pa15 services, transport etc. 

For tariff calculation purposes, KE has calculated levelized Fixed 0&M Local considering FY 
22 costs and based on the projected Fixed O&M local for the remaining useful life of the plant 
which shall be indexed with Pal< CPI at the start of each quarter. 

Accordingly, lwelized Fixed O&M local component cost per year is estimated at PKR 910 
million per year translating into PKR 0.53 / kW/h (based on units at plant factor) at 
reference Pak CPI of 158.48 (Average FY 22) based on projected expenses which shalI be 
indeed based on Pak CPI at the start of each quarter. 

Fixed O&M local (levelized) 
- - -  

Amount - 
milliol 

PKR 
n 

Units at pl; 
GV 

%nt factor - 
Vh 

,r unit - PKR / 
kwh 

Indexation formula: 

d by Palzistan Bureau of Statistics latest 
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Fixed O&M Fore& 

Fixed costs are incurred to ensure plant's availability irrespective of its operations. These costs 
are critical to ensure availabili~ and continued operations of the plant. 

The Fixed OSrXl Foreign component consists of CSA fee, and routine maintenances of ST, 
HRSG & balance of plant. 

For tariff calculatioil purpose, I(E has calculated Fixed cost foreign based on FY 2022 costs 
and projected Fixed cost foreign which shall be indexed to US CPI and exchange rates at the 
start of each quarter. 

.\ccordingI\, lrvclizcd Fixed O&\l iortlign conlponrnt t:ost pc,r year is csti~rlntcd ;it I'KR 522 
million pel .veal. translatill:, into PKR 0.30 / k\V/h at rt.ferunt:c 1JS CI'I of 282.03 a\.rl.ilgr 
F\' 202% t~ased on nsoi(:ctcd cxnen:;c:s which sli:~ll ht: indexed h.ist:tl on CSL) CPI :anti eschan~t? 

A .  

rate at the start of each quarter. 

Fixed O&M Forei~n [1evelized> 

Inctex8tkitinn formula: . . - .- 
~ ~ ~~ - ~ .~ ~ .- ~- ~~~~ ~ ~ 

Fix. Zoreign. O&Bli(~~l = FLY. Foreign OSIM(nn x USCPka..,) / USCPI(n+ x E&a.u) / ' 

For breakup of O&M (levelized), please refer KCCPP - Annexllre H 

O W  costs both Variable & Fixed (local / foreign) have been validated and benchmarked by 
hdepende~t  Consultant, report of which is enclosed as KCCPP - Annexure I. 

KE requests an insurance premium up to 1% of EPC cost consistent with the insurance cost 
allowed to IPPs that shall be adjusted annually as per actual subject to rnaximuln limit of 1% 
of EPC. 
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Jnsurance cost based on EPC cost 

Insurance component shall be adjusted with actual cost at start of the year 

Further, insurance component shall be adjusted quarterly based on below formula 

. .. ,~ . 

1.2.4. Return on Regulatoiy Asset Ease and Depreciation 

Rea~fatory Asset Base 

Regulatory Asset Base shall comprise of written down value of plant excluding surplus on 
revaluation and including Intangibles (mainly software used for regulated business) and CWIP 
at start of control period, which will be depreciated each year based on remaining useful life 
of the plant. 

Regulatoly asset base based on current structure at the end of FY 2023 will be locked and used 
as a basis for proposed MYT and further additions to RAB shall only be based on any project- 
based addition / modification to the plant subject to NEPRA's approval for which a onetime 
request will be submitted for adjustment in tariff components. 

With regard to RAB, KE has projected RAB as of FY 2023 at PKR 18,477 million and 
accordingly, requests NEPRA to actualize the same at the start of the next term i.e. July 2023 
based on audited financial statements. 

RAB movement is enclosed as KCCPP - Annexure J. Once RAB at end of FY 2023 will be 
finalized post audit of financial statements, KE will file KCCPP - Annexure J with updated 
opening RAB and accordingly related tariff components, including RoRB and Depreciation 
will be updated. 
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&&m 

Return shall be calculated based 011 Keturn on Equity, cost of debt and Debt to Equity ratio 

Debt t o  Enuitv ra t io  

Debt to equity ratio is proposed to be 70:30 as allowed in current MYT subject to discussion 
in Main section. 

Cost o f  Debt 

Like existing MYT, cost of debt for local component will be calculated based on 3-month 
KIBOR plus a spread of 2.5% and cost of debt for foreign colnponent is calculated based on 3- 
month LIBOK, spread 4.5% and hedging cost based on difference of 3-month KIBOR and 3 
month LIBOR plus a hedging cost spread. 

.\rcorclin$:ly, (:<IS[ of debt h:~s becn cill~t~li~lt'd 11si11g refurcnvt, 3-lnonrh KlBOR of 15.16% as 
of bYzoxa, rcfr~~.unre 3- non nth I.IBOI1 of 2.29%~ as of 1:Y 202%. 

KEproposes KIBOR, LIBOR / SOFR andhedging cost to be indexedat the start of each quarter 
going forward based on actual. 

Considering no foreign debt is currently drawn for KCCPP, Debt has been taken at local f o ~  
cost of debt. 

.A:r:(rniin,;ly. Re1ui.n on Kl,gnl:lttrry Bnsc - Cost of D<!l)t (RolCUCol)) comrs OIII n1 PKR 1.29 / 
kW/h at 88.66% p1:int fdctor for 1-Y 2024. ?or !,ear wise taviffcc~mpontwts fr,r(;aa a:~d FISI), 
please refer Tariff table. 

R O B  - Local cornvonellt  of Cost o f  d& -- 
~ ... 
RoRBCoD h c a l ( ~ , )  = RoRBCoD Local cpeo for  relevant year x COD Localrn-3 / 

Taliistanlatest available at the start of each quarter i.e. I* July: 1 

Cost o f  E m  -- 

Keeping inview c~irrently allowed returns, return on equ~ity of USD based 15% is proposed that 
shall be indexed based on changes in USD to PI= exchange rate at the start of eacb quarter. 

For the purpose of Exchange rate indexation, indexation with reference to FY 2016 has been 
calculated considering weightage of RAE each year till FY 2023 in line with mechanism used 
by NEPRA in the current h4YT. Accordingly, reference indexed cost of equity has been 
calculated using reference current exchange rate of PKR 206 / USD. Accordingly, KE 
requests the Authority to consider the actual average exchange rate of F"f23 at the time of 
actualization of RAE at FY23 as mentioned in "Regulatory Asset Base" section above. 
Please refer calculation in KCCPP - Annexure  K (i). 
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Accordinsly, Return on Regulatory Base - Cost of Equity (RoRBCoE) comes out to PKR 0.97 
j i<Wh for FY 2204 considering USD ROE of 15% and indexed ROE of 30.90% at  exchange 
nrte of PI= 206 / USD. For year wise tariff components for Gas and HSD, please refer Tariff 
table. 

Indexation forrnula is given below. Further, an illustration for ROE indexation is given in 
KC,CPP - -4nnem.e K (5). 

IPoRB - Comyonent of Cost of Eqaiiy 

ank of Pakistan latest available at the start of each quarter i.e. 18% 

uly, ~"October, 1.t Jan, and I* April. - -~ .. ~ - 

Depreciation_ 

Depreciation shall be calculated as straight line based on witten downvalueof RAB at the end 
of Fl 2023 (Current control period! and reinaining useful life at the end of Control period i 
Accordingly, Depreciation component comes out to PKR 0.67 / k W / h  for FY 2024. For year 
wise tariff component for Gas and HSD, please refer Tariff table, 

1.2.5. Cost of%\'orking Capii:al 

KE requesis NEPRA for working capital mechanism based on below formula, consisteilt with 'i 
IPPs. 

Working capital component has been calculated for the control period based on current 
movement of balances year on year and reference IUBOR of 15.16%% plus a shortterm spread 
2%. 

Cost of worlung capital shall be indexed with actual KIBOR and change in fuel prices, on a 
quarterly basis. Further, reference component shall be updated in fnture through a request 
in case of any change in circumstances for example introduction of HSD invento~y. 

Based on above, working capital component comes out to PKR 0.641 kW/hfor EY 2024. For 
year wise tariff components for Gas and HSD, please refer Tariff tables. 

Working Capital requirement shall be indexed through updating the template enclosed in 
KCCPP - Annexure L at each quarter including update in SBLC cost pursuant to any 
changes / addition in the arrangement(s1. 
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1.2.6. Pass thro~lgl~ items 

Similar to the current MYT and as allowed to IPPs, KE proposes the following items to be 
allowed as pass-through costs in the new MYT. 

Corpoi~ate tau and WWPF / W.VF 

Currently, KE is an integrated entity therefore Corporate tax and WPPF / WWF on overall 
company level is a pass through item within MYT. 

Considering that legal structure will remain same, KE is proposing that Corporate tax and 
WPPF / WWF shall be passed through to consumers in Supply Tariff. 

However, going forward, in case of any change in legal structure whereby a Corporate tax and 
WWF / WPPF is separately levied on Generation plant, same shall be passed through as done 
in case of IPPs. 

Unrecovered cost of Current MYT 

Any unrecovered cost of Current MYT shall be pass through in tariff, 
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SEsrmp Charges 

$tarlu~: Any startup of a Gas / HSD Unit that is necessaiy for a station to comply with the 
Dispatch requirements / Instructions and that results in the s~mchronization with the grid 
system. 

Consistent with industry practice, I<E requests the Authority to allow start up charges, as 
defined below. 

in  any month, if a startup occurs in a fii~ancial year, KE shall be allowed to claim "Start-up 
charges" based on Referencz start up charges indexed with relevant indices, including fuel 
prices and electricity tariff as requested below 

"Start-Up Charge" shall consist of two componeilts and is calculated as follows: 

Start-IJp Charge = MDI Charge+ Reference Unit Start-up Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at startup and shall be calculated based on the then applicable MDI 
rate in Rs/kW, from time to time, 

b) Reference Unit Start-Up Charge: This cost will cover the consu~nables, fuel and 
equivalent operating hours coilsumed for the stai-t-ups. 

T11e Start-Up Charges for each Start-Up shall be  calculated as follows: 

~ ' ~ ~ C l ' - l % ~ ~ ~ ~ ~ l  - W e ~ q l ~ k c i  Avcrap,~ of llic :;IIP<I not~fie~l v;~ri~l~lc C J I I ~ L I I ~ ~ C I '  t m f f  
for tke In:iusrri;~l C'u~isuliicr C;~trzun (8-5) baaed *,I, ,I <reizl~~nfir ofrt.z(i for Pr.il; - .  -- 
& Off-Peak Rates respectively. 
WACT-BS(R,~ =Weighted Average of the reference notified variable consumer 
tariff for the Industrial Consumer Category (B-5) based on a weightage of 420  fo 
Peak Pr Off-Peak Rates (i.e. Rs. 30.33 per kwh & Rs. 23.55 per kwh) respectively 
(i.e. Rs. 24,68 perk%) 
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TYPE 0 
START 
- Notp 

. - .  . . . . - , . - 

one third 
Complex 

.-..-w startup 
Charxes (1 

x ST) 

RCe-VO 1 
omplex 
t-up 
sfnGTs 

TYPE (I 
START 
-Note 

~ ~ . . ... . ..... . - . ... . 
'~eferenee 

ererence one third Reference two Reference three 

Complex 
Startup 

Charzer ( 

third C 
Stal 

Charge 
X! 

?s(rGTs 
ST) 

fourth Cam 
Stan-U) 

Charges(3C 
ST) GT \ ST) 

PKR million 

P-eferenees: 

Part Load Adjustment Fador: 1.1487 (Gas) / 1.0633 (HSD) 

Proportion of Indigenous Gas & RIrYG in both Reference & Revised FCCG will be calculated based on the achlvl mix of 
Indigenous Gas & RLNG used as appearing in SSGC Bills forthe relevant month in which Stamp Cast is being claililcd whereas 
Referenee and Raised Fuel Cast Component will be calculated as per Seetian 1.2.1 above. 
Furthermore, in ease Gas is made available through Dedicated Line/ Alternate Supplier as discussed in Section 1.21 above, Ulen 
separate costs nil1 be calc~~lated md submitted ta the A~thority for approval. 
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Blaelc Start - Cost 

Black Sta&i\n$ startup of HSD .LTnit having black startup facility, that is necessaly for the 
Company to comply with a Dispatch Instruction or a Revised Dispatch Instruction, that results 
in restoringpower supply tothe respective power plant, and to a part of an electric grid without 
relying on the external electric power transmissioll network to recover from a total or partial 
shutdown of the transmission network. KE requests the Authority to allow black start charges, 
as defined below. 

In any month, I(E shall be allowed to claini "Black-start charges" based on Reference Black- 
start charges indexed with relevant indices, including fuel prices and electricity tariff as 
requested below. 

"EIac!z-start Charges" shall consist of consurnables, fuel and equivalent operating hours 
consumed for the black-start. 

The Blaclz-start Charges for each Start-up shall be calculated as follows: 
. 

BSCM 

: Where: 
Black-Start Charges duriug the Month M; 

he Black-start Charges Adjustment Factor for the hour 11; 

Shutdown-Cost- 

Shutdow~n Anjr shutdown of a Gas / KSD Unit that is necessary for a station to comply with 
the Dispatch requirements /Instructions which results in the de synchronization with the grid 
system. 

I(E requests the Authority to allow shutdown charges, as defined below. 

In any month, KE shall be allowed to claim "Shutdown charges" based on Reference Shutdown 
charges indexed with relevant indices, inclnding fuel prices and electricity tariff as requested 
below. 

"Shntdown Charge" shall consist of two conlponents and is calculated as follows: 

Shutdown Charge = MDI Charge+ Reference Unit Shutdown Charges 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at shutdown and sl~all be calculated based on the then applicable 
MDI rate in Rs/kW, from time to time, 

b) Reference Unit Shutdown Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consuined for the shutdown. 
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Tl~e  Shutdown Chprgrs for each Shutdown shall be calculated as follows: 

teferenee 
single GT .. .. Complex ,nutoown Shutdowr 

Charges 
(1 GTxST) 

Refere 
CO, 

Shu 

!rice Half 
nplex 
tdo~vn 

Refere 
Three F, 

Comp 
Shutdc 

nee 
mrth 
lex 

Reference 
conlplex 

Shutdown 

2 ST) 

Furthermore, in case Gas is made avaiiable througl~ Dedicated ~ i & /  Alternate Supplier as discussed in Section 1.2.1 above, t l~en 
separate costs will be calculated and submitted to~t l~e  A7.1thority for approval. 
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Costs vllrsuant t o  I m ~ o r t  o f  Power dt~ri11~Non-Operational Hours  

Costs of imnpo1-t of Power for the period when plant is stand-by but not in operation, in 
accordance with EM0 is requested to be passed through in Tariff. 

The Power Ilnport Charges for each month shall be based on actual amount billed by the 
Supply business based on Import readings recorded, including rnonthly MDI / Fixed Charges 
paid to Supply Business for fixed capacity dedicated for plant startup operations. Amount 
billed shall be reduced by any MDI Charges recovered under Startup &Shutdown Costs as per 
mecha~iism explained in this petition. 

, . 
1:s. Billing Mechanism 

Billing shall be based on a Take-or-pay mechanism where Capacity payment shall be paid for 
the Available Capacity and Energy for the Net Electrical Outp~rt. 

Available capacity for a month sl~all be based on hourly Annual. Dependable Capacity after 
considering outages in each year. 

Annual Dependable Capacity shall be based on ADC Test to be carried out at start of each year, 
to becarried out by Plant team and results of which shall he submitted to NEPRA. 

NEO will he based on enelrgy recorded th ro~gh  meters 3s explained in above sections. 

I . . ~ . I .  Capacity Payments 

Cz.pacity cost includes Fixed O&M iocal, Fixed 08rM foreign, Insurance, Wo:.king capital, 
R0R.R - cost of debt, RoIiB - cost of equity and Depreciation which are detailec! in above 
sections. Capacity payment shall be ma4e on a monthly basis as per fortnula detailed below: 

iWor~thl~Cawacity P a ? n ~ e n t  

Capadt,; payment shall he scparatel!calcnlated for Gas and HSD based on Available capacity, 
in 1<Wl1 on I1SD / Gas and their respective Capacity coinponents. For the purpose of 
calc~llatioi~ of hailable capacity on FISD, capacity sllall be considered based on actual 
operations on HSD. and remaining capacity shall be considered to be available on Gas. 

Further, avaiiable capacity shall also be adjusted with ambient tcmperature as per the table 
given in KCCPP - Annexure M. Moreover, example for calculation of hourly available 
capacity payment of Gas is also given in KCCPP - Annexnre N. 

Plant will mailllain Annual Availability of 90% considering annual outages of 10%. In 
addition, in case of periodic overhauls, iollowing GT / ST wise maintenance outage days 
shall be al!owed. 
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- 17 Days (408  hours)  of schedule outages Per GT & ST, 

- 7.58 Days (182 hours)  o f  Maintenance outages per GT 8. ST 

- 11.93 Days (286 hours)  of forced outages Per GT &ST 

Maintenance Outage will be required as follows: 

- Total 4.58 Days / GT/ year for compressor offline water washing 

- 3.0 Days / GT / year for Semi Annual Inspection 

Further, Additional outages will be required as below: 

ST Major Overhaul at every (50,ooo hours) - in  which case the Company shall be entitled 
to an addit ional  Thirteen (13) days of Scheduled Outage periods. 

- Sea water intake channel dredging at every 5 years, in which case the company shall be 
entitled to an additional Thir teen (13) days  of scheduled outage period. 

- GT Generator Overhaul at  every 64,000 Hours, inwhich casethe cornpany shall he entitled 
to an addit ional  Three  (3) days of scheduled outage period. However, Gas turbine 
generztors (GTGs) are air cooled and due to environmental conditions 64K maintenance 
scope are encountered early at around 48,000 Hours. 

36.2 xvatcr intake tunnt:l cleaning in IT-24, in w1ii1:h case the colnp;iny shall l,e enritltrtl to 
an additional 'I'lventy Eight (28) days of Schetlulcd Our;~gc periocls. 

- ST Generator Overhaul at every 96,000 Hours, in which case the company shall be entitled 
to an addit ional  Eight (8) days of scheduled outage period. 

These overhauls will be required when plant will reach the required Factored Fired hours. 
Based on annual availability of 90% and expected occurrence of Additional Outages, Levelized 
Plant factor (considering all type of outages mentioned above) has been calculated as 88.66%. 
Please r e fe r  KCCPP - Annexure 0. 

Forthe purpose of calculation ofAvailability, 20% annual operation on HSD hasbeen assumed 
with remaining capacity on Gas, and outage schedule has been made accordingly. In case if 
HSD operations exceed 20% in a year impacting average availability over the life, KE will file 
a one-time adjustment to adjust the availability % used in the tariff. 

The plant will he considered as available when plant is standby including periods when gas is 
unavailable as the same is not under KE's control. KE remains in continuous engagements 
with SSGC for resolution of this matter and is also working on alternative options. 

1.3.2. E n e r g y P a y ~ n e n t s  

Energy cost includes: 

- Fuel cost (including Indigenous natural gas, RLNG & HSD), 
- Variahle O&i?I local & Variable O&M foreign which are detailed in above sections 

multiplied by degradation factor of relevant year. 
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The Energy Price shall he calculated using the Reference Fuel Cost Component during the year 
as follows: 

Vanable 
i N K O ~ O ~  varlabre variable TOW nufpuf om 

Fuel  the Fuel O&M O&M Variable ~egradati after EPPper 
month IOCA r o r e i g n  OM on factor negfrdati Unit 

HVh PKR/kWh PKR/kWh PKR/kInn PKRIkWh Facfor PKR/kWh PKR/liWh PKR 

x r r n r r l ~ m  , Var. 
~ ~ ~ b j ~ ~ , ~  units F C C I G l ~ d ~ -  v*i.locrl. ~ ~ ~ ~ i ~ ~ .  calculated I R;:~tft calculated Calcu~lrfed ; Cdcldatcd 
cycle ~ ~~ , 4,) OSrMla*' O&M,.,:,~ 

~~~- ~~ 

Natural Gas Units FCCIG- ~ a r l o e a l .  FE.>n, ~ a l ~ ~ ~ l i l i e d  R~s't Calculated Cslculrfed ' Calculafcd 
' -simille SCcm~.41 0aMan.l O&Mmo, 

' RLVG- Vur. 
combined ! units F C N F s  Var.Local. F u ~ r i g ~ ~ .  Calculated , t t  Crlcuirfrd G!leuldted Crlrulat~d 
cycle O&-Mc"rl o & ~ I , ~ ~ ,  

vrr. ' RLNG- : units FCCRLNG VarLoral. mreign. Cnlmlated Calculated Caleulaled : Cmlculated 
sinlple SC<aid<uijl O&Mcnmi O&M,r,, 

HSD- ' 
Combined units ' FCCHSDius varLaeal. crlcvlated R t  Calculated Calculated Calculated 
cycle , Omllmn, 

. ~ 
~~- 

HSD - u,,itr FCCHSD- Vat  Local. F:$,,, Crlc,,lated Relernl~t Crlculrted Calenluted Crlculrted 
Simple cycle , SC,,.",,", O&-M<lk"l . ml,, 

Total cdculated calculated Calculated cnleulrted . Calculated ~vlevlrted Calculated Caleulat~d Calculated 1 

1.4. O&M Sharing Mechanism 

ICE is proposing to share the savings in O&M, if any, in proportion of 60:40 for Consumers: 
KE, which shall he calculated at completion of Overhaul cycle. 

Overhaul cycle shall include: 

- One Major Overhaul for each GT at every 5oK fired hours 

- One Hot Section Exchange (HSE) for each GT at every 25Kfactored fired hours 

- One Minor overhaul for ST at every 25IC hours 

- One Major overhaul for ST at every 5oK hours 

Overhaul cycle shall be completed when 

- Major inspections/overhaul of all GTs are completed at every 5oKfired hours; and 

- Major overhaul of ST is completed at every 5oI< hours. 

At completion of Overhaul cycle, any savings in O&M shall be shared in 60:40 for Consumers: 
KE, where is in case of Loss, it shall be carried folward to future years to set off with expenses 
of future years 

For the purpose of calculation of sharing of 0&M savings/ (loss) at the completion of each 
major overhaul cycle, O&M expellses (O&M Expenses as per Profit & Loss Account &Addition 
to CWIP) as per the audited financial statements shall be used. 

An illustration of sharing mechanism for one cycle is given in KCCPP - Annexlrre P. Same 
shall be applicable for next overhaul cycles till the end of plant life. 
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1.5. Other items 

ltems penerall\~ covered under PPA 

Unlilze previous MYT, I(E has proposed Tariff structure in line with IPPs. In case of IPPs, 
certain modalities / charges are governed under the Power Purchase Agreement, which have 
been included in the petition. However, detailed modalities and other remaining terms will be 
agreed in a "Seivice Level Agreement" for which KE has prepared and Annexed a Head of 
Terms (please refer, KCCPP Aniiexure Q). Full scope SLA will be prepared and submitted 
for NEPRA's approval based on Tariff determination. 

Alternate Suuplier of RLNG 

I11 case of any additional requirements on account of arranging RLNG through an Alternative 
Supplier as detailed in Section 1.1 -Plant Capacity and Heat Rate above, KE will submit 
details of the proposal separately to NEPRAfor approval. Post approval of the Authority, I(E 
will file a one-time adjustment for reference tariff components, based on allowed investment, 
Net capacity and heat rate impacts. 

Costs pursuru~t to Unbundlinrr in fixture 

I(E is anintegratedutility and therefore there are certain synergies in common costs. In future, 
if there is any legal unbuudhlg, KE will file for a onetime adjustment for additional costs 
pursuant to that. 

Alternate Suu~lier of RLNG - 

In case of any additional requirements on account of arranging RLNG through an Alternative 
Supplier as detailed in Section 1.2.1 - Plant Capacity and Heat Rate above, KE will 
submit details of the proposal separately to NEPRA for approval. Post approval of the 
4uthority, KE will file a one-time adjustment for reference tariff components, based on 
allowed investment, Net capacity and heat rate impacts. 

Costs ~ursuant to Force Maieure Events 

Costs related to a Force Majeure Events are allowed to IPPs and accordingly IU? also request 
those to be passed through in Tariff. Details and modalities of force majeure events will be 
included under the SLA, pursuant to the Terms of Agreements as explained in KCCPP - 
Annexure Q, in line with agreements of other IPPs. 
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1.6. Sx~mmary of Ease Tariff FY 2024 &Indexation Mechanism 

In view of the foregoing and considering the significant changes in tariff structure, following 
component wise indexation mechanism is being requested to ensure recovery of prudent costs 
critical to ensure quality of seivice. 
-~ . ~ .  ~ 

Tariff 
RLNG HSD 
PKR/ PKR/ 

Compollents km kwh 

~~ ~ ~ ~~ ~~ .~ 
! 

Indexation Mechanism Reference Rates j 

. Net HHV RLNG price of PKR 
Indexation with fuel price 3,300,8 MMBtu 

& CV (far HSD) . Net HHV HSD price of PKR . Impact of allowedpa~T 219.94/ liter load and degradation factor Calorific value of HSD of 36,252 btu 
(rn~llthl,~) 1 liter 

Indexed with Pak CPI . Average CPI of 158.q8far FYzo22 
(Quarterly) 

Indexed wlh US CPI and . Average US CPI of 200 for N 22 

USD to PICR exchange late Exchange late of PI<R 206 / USD as 
(Ouartellvl of FY 22 

RoRB - Cost of 
Debt Local 129 

RoRB - Cast ot 
Equitv 0 97 

Depredation 0.67 

. .. . . . -~. .~ . . . . ... 
: Capacity 

cost 4.61 
subrot* ~, ~~~ -~ 

z o t a l  Base 
j Tariff - FY 32.81 

(Quarterly) 
based . IaBOR of 15.16% as of FY22 

RAE changes due to addition of 
specific project approved by 

exchange rate 
Recalculated based on . Exchange rate of PKR 206 / USD as 
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HSD , ~ .. ~- - -  . . ~~ ~ 

RIivG 
Tariff Components PKR/ PKR/ 

kwh k w h  

8 Net HHV RLNG price of PKR 
Indexation with fuel i 3,300,8, iMMBhI 

Enerrv cost I / price & CV (for HSD) ' . Net HHV HSD price of PKR : 
Ft~ci cost - Simple 34.98 60.56 , . Impact of allowed part / 219,94, liter 

q c l e  ; load and degradation factor 
[mantl~ly) Calorific value of HSD of : 

I 

" 
1 . (msCFy) -~~ .~  ........ . ....... ~ . ..,. 

Indexation with fuel 
I price 

Fuelcost-lndgas- 9,08 ; . I,npaet pa,t ; . Net HHV Ind Gas price of PKR ! 
857 / MMBTU OC i "la ! load and degradation factor j 

: (monthly) 

Please refer following tariff tables for year wise tariffs. 
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List of Annexures 

Annewr 
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nXodifications and 1nm1-ovements Performed for Improving Pel-fonnance ofLhx 
&ug 

ddition of emergency diesel generators to avoid 4 hours lacl<out in case of blacl~out 

: Addition of Island nmde operational capabilities 
, . .~~ . ... . - - ~ ~ ~  ...... ... .- - ~ .. ..... . ~~ 

March 2015 

i3on.iersian of 2 Simple Cycle GTs in Combined Cycle Aplil 2015 
. ~ .  ~~ 

~ ~~ 

i Contractus1 senrice Agreement (CSA) with GE far gas tubine  maintenance 

Adalhon of Bl~cli Start capuh111W October 2-11 
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List o i d  X 

on 

CCPP SOP'! 

-~ - - 

nagement of Teehna lo~  Change 
- ~ .  ~~ ~ ~ . - ~ . 
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- - - - 

Master .CCPP SOP' List of all H 

011 
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R S Y P  .- h n e x u r e  A (iii) 

mject Details 

Site Detaih 

1 The Plant is located at Korangi Creek area adjacent to PAF Korangi Base Ibrahim 
Hyderi in the District East of Karachi, Sindh Province. 

2. ilrea is classified as Seismic Zone I1 A. 

3. The site is at an elevation of 5.5 m above mean sea level (MSL). 

Plant Reference Conditioli 

Reference Conditions at the Plant Site are: . Ambient Air Temperature = 30 deg. C . Total Barometric Pressure = 1013.2 mbar . Relative Humidity = 60 % 

e Sea water temperature = 25 deg C 

Power Factor = 0.85 

System Frequency = 50 Hz 

HSD Fuel Supply Temperature = 30 deg C 

n Gas Fuel Supply Temperature = 25 deg C 

HSD Fuel (LHV) = 18,400 BTUJLB 

Gas fuel (LHV)= 47,925 KJ/KG 

Plant Confim~ration 

Teclm 

Type a 

Equip) 

Model 
I Steam Turbine - full condensinr. 
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~ k n t  characterintics ( P e r f o ~ ~ ~ n c e  Test Values June 2014 Gas Fuel) 
~. ~~~~ 

Gvose installed eapaeiw at mean site conditions on Gas 
fuel 
A d a r y  Coasumpt 
Net Plant eapaeiiy m 
Net Plant effieienc:? 

t efficienni 

Grid volt 

ion on Gas 1 
, k & J  
(Lmr) 

! i l . o m f o r ~ . ~ . _  ~ , . 

~~. ~ 

, ratc of generators 

Frequencv Limits - 
The generators are capable of maintaining constant output for system frequency range of 48.5 
to 51.5 1-12 in accordance with the reqnirenlents. 

5 ' .  .,uk&g%-Li.m-iLs 

The plant is capable to opeiate continuously within the voltage range of 220 kV f/- 10%. 

Xaaetive Power . . -. 

Tile plarit is designed to operate with reactive capability of 0.95 (Leading) / 0.85 (Lagging). 

NojSe 

The noise level is less than 85 dB(A) which fall within the EPA prescribed environmental 
limits. 

Water Resources 

Mail1 wilter resource for meeti~ig IKCPP is sea water for both cooling purpose and Demin 
lVater Production. Sea Water for Cooling water is primarily used as once through and is 
primarily used for ?.lose cooling water circuit cooling, for steam turbine condensers, gas 
turbine chillers condensers. In-addition there are two Reverse Osmosis plant which uses sea 
water for production of Demineralized water which is used in Boilers and Gas Turbine sprint 
and De-NOx System 
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RGCPP - Annexure A (iv) - Minimum load in^ details 

tE 
Gas Power - Aero 
Pail&,n*al*2J 

T*ui 
r r i w  i 7016 

15031UonloW CI.rd 
,h,,s,m TA 7 7 " s  
m 

LM Gas Tufbme Minimtlrn Load Opemtions 
TCOl.%%?+!C->3<J? 

Introduction 
Manv twes durlng conimissiolina. ma nlfnance and imub'eshooring penods i1 
'jeconles fi~cessar, to opersie i h ~  T?A25mf10. LM2X. LMdOOO. LMS100 at lo& outpu! 

' wher  Ikrels. Thls cus8:ion DaDer provldes recornnlendatlons for operaong che LM gas 
fumlne dunng these sltuatlons 

Description 

m e  LM GT can he opentej :ndefinirely m a  w t h o ~ l  restriction at very low 1030s s2cn 
n s  for ~iiairrtmance ancior enieraencv siltiations. Clpention for ektenaed periods $1 low ... - ~- - .  
load nay result in the follo~ing: 

= Premature 'Wear ofVBV system, as applicable 
Notse from VBV system, as applicable 

I - Reduced Fuel efficiency 
* Fuel manlfold mltlny when operaling on llquld fuel 

Conclusion 

1 Operating theTM250a. LM2X, LM6000. LMSIDQ at synchronous rdle or lrght load 
cond~Oons should not be part of the nomal  operauon Optinla! fue1 efficiency is 
achieveci when the LM GT is runnlng at or near maximum output power 
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:a:lla*~f", ihntmws aiUln@ mrnWm9%, mmlrrdnre. Imub!elmlYs nr any vlllrr 

r m e r w > ~ y  lilltdliu"; ~ P C L " I ~ $  nrYeirarr l ir  wpram TM Sar lurhino 31 Bu, mad mdlm3. 

OEM ~I!CIYI e~ YOPT~!C th. L-*~"c a? 1.4 ' L W  n su& rct@illoni. iesCiw. in. mnd 'lm W d  

r.or"cw ,irrml:mrn ah-. ~ ~ l n r r l n e ,  ar rcnri =I- ~ E C I F C  ~ ~ n d i i i ~ a l m , ~ .  4sd aprs~io;l  a, 

oc-, ihc Ihi$wr LhU&A%%bb$'a kil rut W0. 

There is no min load limit defined by OEM for GTs. However, as CCPP is a combined cycle Power 

Plant therefore to  maintain Steam Turbine on minimum load o f  6MW we need to  run GT on at least 

25MW 
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Reference: GE Oji &Gas Document Code RNTIC072864. Rev 1 Dated 17'h December 2013 Page 33, 
Para 13.11 (Control System Functional Description) -- 

13.11 Generator Power control 
- Power control can be selected at any time, the inlet pressure being then c~ntroi led by the turbine HP by 

pass. 
- Power control is a cascade function of the governor whicli gives raisellovder command t o  the speed 

reference of the speedlload control so that generator power matches the power set point. The speed 
loop being in control (with droop), any grid frequency variation will instantaneously affect the STG power. 
On a ioneer term Issue. the Dower looo will slowlv brine back the Dower to the set point. - . , . - 

- The minimum set point is fixed at 6 MW and maximum at 28.1 MW 
- The selection to power control can be done either from GE HMI or remotely from DCS. The set point will 

then be local at first. Power set point is changed from the governor key pad with fast ramp selection (100 
kW/s) by raise/ lower action. In this way the operator must respect the loading schedule by himself. 

- @e-selection of power control Is done either on the governor key pad or by giving a raisejlower command 
(either from DCS or from GE HMI) 

- The selection in remote set point can be done either locally from the governor keypad or remotely from 
DCS. The governor set point is then modified by raisellower orders from DC5. The value of power set 
point ir send to the DCS by a 4-2OmA signal. 
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BCCFF : Anneml-e A (ul . . 

Fire Protection Svstem- 

I. Fire area, fire escape and evacuation passage 

All bitilding of the plant has been provided with a specific and dedicated "Emergency 
~vacuation Map: posted at the entrance and other conspicuous locations to warn and 
update the entrants of the buildings about the route to be taken to assembly point, in case 
of anyemergency. 

Also, every buildillg has been provided with the adequate number of emergency 
evacuations pasgageways (exit doors) which are always kept healthy and unobstructed to 
be easily accessible during any emergency. 

2. Evacuation Channels . ' 

Plant has dedicated emergency warning system (Emergency alarm, walkie-talkie, hot 
lines), while role and responsibilities for every employee is clearly documents in the plant 
Emergency Response Procedure and refresher training sessions imparted and also 
evacuation drills performed to veriFy their effectiveness. 

, . 

Mcreover, dedicated Fire Wardens are assigned for individual buildings to ensure the 
complete evacuation of the employees in case of actnal emergency. 

Plant bas also dedicated assembly point, where every individual must report after hearing 
the emergency alarm and then a robust headcount management system is followed. 

3. Fire-fighting ,system and fire extinguisher 

As per NPPA requirement Fire detection, Fire suppression and firefighting systems are 
fivailable at plant (including fire hydrant network, water deluge system, gaseous 
suppression system and foam fire sappression system). Adequate number of fire -1 
e.u-;inguishers have also been installed across the plant premises (indoor as well as outdoor) 
and different training sessions are imparted among the team for its operation throughout 
the year. 

4. Fire px~rnp and alarm monitoring 

Plalll has a dedicated fire water network covering all locations asper fire risk assessment, 
dong ivith NFPA compliant fire pumps and water storage fasility (supporting ample time 
of firefighiiug). 

Early detection of the fire is given the paramount importance wliich ensures that fire is 
detected. at the incipient stage. These (smoke detectors) are widespread across the plant 
and integrated with plant fire siren system. Multiple manual call points are also installed 
across the plant for actuation of the fire siren, upon observing any fire emergency. 
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Egi1i1pment for fixne protection ... 

Fire and Gas Detection &Alarm svsteln 

Following type of Fire and gas Detections &Alarm system are installed on different locations 
in KCCPP: 

... ~ 
~ ~~~~ ~ ~ ~ ~. 

Systems installed j 

Beam Detector 

i Flame Deteet01.s 
.~~ ... -- ~~. ..... ~~~~ ......... - 

Heat Detectors 

M m d  Call Point 

Smoke Detectors 
. i 

Control Modt~lle 
~ ~ -, 

, Bell 

,... . . ~ . . . . ~  ~-~~ ~ ~ .. . ~ - ~ - ~ ~  . ~~~~ 

Interface Module 

Soundei. 
,~ . .  . . . ~ . ~ ~ ~ . . .  .... . .......... ~ 

Extinguisher Release 
. ~ ~ ~ ~ - 

Fire, Water Pr Foam S u m  

.. 

far ~ k s e l  storage and day ta!,ks;fi~-l Lube 
oil Sldd and STG-2 Lube oil Skid. 
All ~ l a n t  area, (foam trolleys & cylinders) 

Fire Su~ppressions Svstems, Water &Foam (Tvpe & Capaew 

~~ -~ ~~~ 

A m F  3% qaa L 

STG-2 Lube Oil Slud and Bearlngs 

HSD Storaae and Day Tanks 

AFFF 3% 

AFFF 3% 
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Fire Supuressions SvstemsGaseous -- 

NOVEC 1230 

1 Switchgear Reom NOnC 1230 

., - - ~~~ 

CCR Switchgear Basement FM 200 
~~ ~ 

~ - 

GIs Control Roum Rssernent 
~~ ....... . . . .  ~ . ~ ~ ~ .  

Gas T~rbmes  X 4 Nos 

AF.R ELETTROPOMPE, ITALY 

ERIAL: 2572352 

ce: RlEZ KEZMAROK 

Sedion C - 4 3  
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i:YannilZv ~ucr:ited Fire Extinm.xis&rs . . . .  . . 
~.~ ~~~ ~ ~~~~ 

~. ~~.~~ ~ ~ 

FIRE EmGUISHER INVENTQRY 

ght / Size Spare in Fire Store 

- ~- 

! ' 4 ~ . - - ~  

Fire Control Panei 
p~~ -~~ . 

nstallation & Utility 
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KCCPP - Annexwe A (a . . .  

Plant Lavout .- 
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ICCCPP - .hnexure A (vii) 

Details of hfaior Ea~i i~ment 

Gas Tux-hkes 

Manufacturer, countn Genela1 Elect~lc USA 

.~~~ -- 

Rated Capacity [IS@ Rating] 48.375 MW 

.Air Inlet Conditions 

Co~npressor Stages 
. ~~ - .~ ~- 

i Com~ressor Preswre Ratio 01:30 o1:3o 

46 bar 192.38 Bar 

Not Installed 

aust Gas Temperature, ~IC 450.460 

i Exhau~t Bypass Stack Yes Yes Yes 
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~ ~. ~~ 

METKA Metal ConstluetlOIl 

. 

tph; ! HP steam: 57 barb) / 408'C / 92 tph; 
i LP steam: 7 har(a) / 24zCC / 31 tph LP steam: 7bar(a) / 242°C / 30.6 ; 

ust Gas from GT-112 Exhaust Gas fronl GT-314 

P Stranl pressure, barg 

P Steam temperature, "C 

i P  Steam Flow, t/h 

Control System, Make & Twe Honeywell, C200 & C300 Honeywell, C200 &C300 . . 
~ ~ 

. ~ ~ ~- . ~. ~- ~~~ 

PH and Cm~d~~ctivitvof condensate. ~~, ~~ . . 
pH and Conductivity of condensate, PH, conductivity and 0 2  contellt of ! Parameters recorded at Online p ~ ,  silica, collduc&#ity and 02 "ontent of Feedwater, 

i Boiler W'ater Analyzer Feedwater. PH and condoctivity of HP Sr LP ' 
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Steam 7irrbille.s 

Diesel Engines (Erner~encv/Blaek Starl Generat& 

Parameter 

Paciiager 
, . . . .  . 

vliri. 

Generator . - 

Paramete GT 4 

Manufacturer, Co Meidensha, Japan 
.~ . - - - ~ ~  

Year ot Manufacture 2005 2006 2006 
~. ~~~.~ - ~ ~~, . ~ ~ - p p ~ - ~  ~ - - ~ ~  - -. 

: QpejivIodel i EK-AET / 800LL04 j 
EIi-AFT / EK-AFTI I EK-AFT/ 8ooLLo4 i 

: I . . :  BooLLo4 - ~ - 8 0 ? 4 ~ ~ ~ ~  i.  - -~ - 

Brushless DC 
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Steam 'hrbine Generator .- 

(Air Cooled, Via Water Cooler) (Air Cooled, Via Water Cooler) 
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Tru2sforrn.e~ 

Gas Turbine Generatorep nu Tran&rmer -- 

Romania 
. -- . .- - 

Pressulized Air Trapped Glass : Pressurized Air Trapped Glzss 
Bdbs Bulbs 

Water Based Deluge Water Based Deluge 
.~ . 

Steatn Turbine Gellendtor Step uu Tra~lsformgl 
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Generation Tariif Petition - Section C: Korangi Combined Cycle Power Plant 

Auxiliary Transformers 
- ..... .. 

Cheek . Check 



. . 
Generation Tariff Petition - Section C: Ibrailgi Col~~Einnd Qcle rower Plant 

x(CCPF .- Anneme 15_ 

Adirastment of heat rate & am. c o n s u m ~ t i o n b a s e d o n e x c l u s i o . n ~ c ~ ~ ~  

E;,c:.utracts from Xndenende~lt Consx~ltant's (NESPAK) Renort 

. . . 
381 

Thermal 
EPFleiency 9( 
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EiCCPP - Annem~re C (il 

WSD / RLNG Samule calcu1ation 
- - - - 

A 

Jnit GT 

;er reading at 

'SteaiiiTnrbinc generationan HSD is calculated based weighted avenge on daily basis. No separate energymeteriilgis wailable. 

ribution 
KCR 

Sent out Circuit I KCR Total Circnit l I  

12 , Expo.pol~(ser,t out Znergymeter reading) at start of the day MWHR . 2,272,388 j 2,255,978 : 
~ ~ ~ ~ . ~~~~ 

molex Net sent out on Gas (Glo/G6'G18 

icote- Abaue is of onr day pe~eration data. For the whole month, Day wise oj:I~e same is cumulated. 

Calculation methorlolngy ofsent out energy distr.ibutioion will be revised nfiel.con>n~isriot~ing ojnew rircuitDo8 and Dog, 
presently it is under terting/commissior~iitgphase. 
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YrCGP - k~neluur- _= 
Indigenous natural pas Samule Bins April2020 

. . . . . . . . . . . . . . .  .. .......... , . . , ., . , . 
-', Srxi Southern G& Cornpan: 

' B  
~ \ r : r .  B!ock 14, Sir Slrell Sulcn>nn Rona 
K E X  KORANS! THERMAL FOWIR STATION 1KTPI-11 . .I*n.* L U l e d  

*rn"O.L..  ,m.-c 
*we,- 
,x,,.'.,..c~.,.,.a 
a,,ru.x=r.z" 
c ,O"U 
I C I - l r L l c t  

rn2,D.I 
.. . . .  

n". Osts 

10M."2010 
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K E X K D  ... 
* .ckn* 

i*ISM?.l 
,*"Obr*o;r( 
x>lc.'im<QnlQrat. 

...,I IUAU.I(*O 

CULYMW LIOI6L 
X ( l ( i L I 1 L  L , l t l .  ,$I 

, , ' , ~ , i i O  ? 2 "  7 ,  I ,  N..~:":" : i'*iilii 

,I Vat ,010 

bill. 
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st,; ,%uti,cm, <:;,, ~ : < , , > , , , : I ~ , ~  Ii",it<'i 
" i t  I,., i :  %.,, \!..d,%u;c78,,,, ! a ~ , ~ , i  M I IKCXXO(U\NGI IHTRMI I l9OWSTl inON I n S W R a l  

c . '~r<:%sc,~m,,c~ ss<;c ,.,% ~ , %  .-,>, ~, r.3 ,.i. 
PbCt tO  >., 

C w l a n r  N m b r  Tomi * m D U n t  Due D", 0.10 

4949261420 181 1,941,127,393 19 May 2020 

RLNG Saln~le Bills April 2020 
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, . -. .- . ....................... .............I._...... .. . . . .  . I  'I- 
T ..., ,-. ,=,- z I 
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..l--".l_.__,__ visit our "mbritr at wurrgcron bk "-- ---_ ,--- ....... 
I 

- - to nau cnd damlmd your d u p l ~ o t e  ... r-gcaompf -.; *- 

i 
go, h i  ! c L 4 .  3 -.-e.:~.:--. . I- 

-. . - - ..... .... ...- ! ,, ; -.%%-"oe, &',<'",, -- - ..-.. _ (_ . ~ O I  in 
. ,, , , o , ~ , . " t , : H <  "mm .-, 7 . . ,  ,.., ........... ~ ~ : : 2 : L ? ? . Y T , , ? ? m F . ~ L ~ d m - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cur(aw N u n M  Toat eUnounl a0 DUO oat0 

70704M620 (1 273,894526 06 May 2020 . . ........ , . >  J 
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I<CCP-iii) 

Description Unit 

- 

SSGC SSGC SSGC 
Legend Meter No. Meter No. Meter No. 

18143203 13403410 16844633 

Total Consumption 

RLNG Consumn~bon 

a1 Gas consumption SCM E= 

RLNG MMBTUs 
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J<CCPP -. hnexxu-e D a 
Part toad Adit~stn~ent Factor Zable - Gas - CC 
.- ~ - -  . - .  -~ ~ . ~ ~ -  

correction *%or on ~as' fuel  f& Co Percent Load Fact 
Cycle 

iVote: Use lineor biicrpalntion ruhen the !oad unrintian unlues fall behueen the stated uolues 
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Part load&stment Factor fable - Gas - OC -- 

- 

20.00% 1.0924 i .................................... ' ..... 
: 15.00% j 1.2630 i 

10.00% 2.2755 
1" Î.-_-. _"."..A 

Xote: Use linear Rte,polation when the load uoriotion values fall behueen the statedvolircs 

u Heat Rate Values fiom 75% to 53% assumes 03 gas turbines in operation, this assumes 01 gas turbine will be shutdo\m 
s Heat Rate Values from 50% to 30% assumes 02 gas turbines operation, this assumes a2 gas turbine will be 
shutdown 
6 Heat Rate Values from 25% to 10% assumes 01 gas turbine in operation, this assumes 03 gas turbine will be shutdnun 
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T<CCPl' .- hnexr~re D 6% 
Part load Adiustment Fador&ble - HSD - CC 

.... -~ . ~- . .- -.. ...... 
Correction ~ a k o r  on HSD fuel for C Percent Load Factor 

cycle 

1.000 100.00% 
- - ~ ~ -- - . 

Note: Use linear interpolation urlzen the load ua~iotion uohres fall behiseen the stated values 
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TKCPP - Annexi~re D (id. 

Part loadAdl~_shment Factor table - FISD - OC 

. / 

....... ... ................. .. 

... 
............ 

.............. - 
......... . . . . . .  

Note: Use lineur inte~polation when the load unviatiaa uolues fall between the stated ualnes 

' Heat Rate Values from 75% to 52% assumes 03 gas tul.i,ii~es in operation, this assumes 01 gas t~ubine  will be shutdown 
Heat Rate Traiues from 5096 to 30% assumes 02 gas h1rbir.e~ in operation ,this assumes 02 gas turbine will be 

shutdown 
Heat Rate Values from 25% to lo% assumes 01 gas t u rb in~  in operation. this assumes 0 3  gas turl~ine xi l l  be shutdown 
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RCCPP .- - A n n e a P  (i) (Gas1 

Dewadation table -Net Neat fate HHV .- 

* 3rd party Heat Rate Test (Jun-2019) 

3 19 - 22 :As  per actual FFH 

FY 23-39 :As per88.7?? Utilization 
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Derrradatio~~ table - N B t p u t  HHV 

Section C - 66 
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KCCPP - Xnneme P (iii) (HSD) 

DerriadationIabPe -Net Heat rate HHV 

.i 3rti p a w  Heat Rate Test (Jun-2021) 

FY 22 :As per aciual Operating Hours 

FY 23-40 :As per 88.7% Utilization 
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KCCPP - Amnexu~.e F liv) ((HS1)) 

Dezradation table - Net Outout 

3 ~ d  neat ~ ~ t e ~ e s t  leun-20211 
r, U :  Cr per aeuai operafing Holln 
W 2 3 ~ 1  : A s  9ei887XUtiliratiDn 
open rlcle ~ ~ ! ~ ~ l a f p d  :rnmcombind r,#i!e re~ultr  er Lest was noteonducked on open wcie 
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WSD Calorific value rnecha~~ism 

a. KCCPPhas two rnain storage tanks of 8000 m3 each and one day tank of 1500 m3 for 
ho!ding inventory of HSD. 

h. Per day consllmpPion of one GT is approximately 276 m3 at base load. 

c. The oil is transfe~ed from main storage tanks to day tankafter going through apurifier 
system which removes moistnre content from the oil. 

d. Diese! samples will be coilected from HSD forwarding pump discharge (installed after 
the day tank) in soonll sample bottle daily when any of the GT is in operation on HSD. 

e. A 05-liter Saniple bottle will be placed in the lab control and be inarlced as Diesel 
composite sample for lo  days with specific date range mentioned 

f. This diesel fiom the goo-ml bottle collected as mentioned in para d above, will be 
poured into 05-liter sample bottle placed in the laboratory with its cap tightly closed. 

g. This 5-Liter composite sample bottle will be k e p t  in a locker with lock and lcey, 

h. souml sample will be collected on daily basis as long as any of the GT is in service on 
diesel fuel and sample will be poured in the same 5liter sample bottle to maintain a lo- 
days colnposite sample 

i. if no GT runs on the diesel fuel for whole day [zahrs] then no sample will be collected 
on that day. 

j. On every te3tl1 day composite sample will he sent to third party lab for HEATING 
V,1J_UE testing. 

k. The n!ontb O ~ v i l l  be the weighted average of 1 to 3 samples (Depending on running 
of GT). 
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Gas - 

ICCCPP Q&M Levelized per year 

jor Aetiviti* 

~ ~ 

Variable 
Total 

Fix, 

Foreign 

cd 

local 

PISD 

KCCPP O&M Levelized per year 

Variable 

PKR million 

Total 

Section C - 70 
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RABamounf -Generation PKR mn 20.174 21,1M 20.381 20.238 1 9 3 5  10.365 19,647 18,177 %,all 

Additb"s,"et ofOepRc,aflo"& 
P I R  mn 689 I7831 11431 16931 820 ,718) 11,171) 

Oirpmals duling th. year 

Calculated w*h referanretoexchange rateof. r lev ant year user change ntedbreyezrfor~lample16.31X in FV2019rakul3fed asPKR 158.381UID divided hyPKR 13517IUIO 

M2016 PKR mn 

FV Z017 P I R  rnn 

PXR mn 100% lMX 1M% IMX 100% l00% lPmL lW% lM% 

20.174 20,474 20,474 

689 689 689 

- 
- 

M2020 

FV 2021 

W 1022 

FV 2023 

Page l dl 

Tot., RAB PYR mn 20.a14 251U 20,981 202311 19.51s 20,365 19,647 111.177 18.417 

PKRmn 

PXR mn 

PKR mn 

PKRmn 

PKRmn 

PXR mn 

(7831 I 13) - 
I 131 - 

I 16931 16931 

820 

I 

0831 

(1431 

16931 

820 

17181 

17831 

(1131 

(5931 

810 

(7181 

(1.171) 

17831 

11431 

16981 

820 

17181 

(1,171) 



K-Electric Limited 
Generation Plants Tariff Petition 
KCCPP 
Annexure K (ii)- lliurtratian for ROE indexation 

indexation for the quarter I Ql-FY 2024 
Date of indexation I July 3,2023 

Reference RoRB Cost of Equity component for FY 
PKRI kwh  a 0 9678 0 9714 

2024 

Tr & OD selling rate of US0 as notified by National 250 
bank of Pakistan at June 30,2023 

250 

PKRI USD b 
Reference exchange rate PKR / USD c 206.00 206.00 

Indexed RoRBCost of Equitycomponent for FY 
PKRIkWh d = a x b / c  1.1745 1.1789 

2024 

Page 1 of 1 



K-Electric Limited 
Generation PlannTariH Petition 
KCCPP 
Annexure L -  Calculation of Working capital 

KiBOR 
Spread 
Total 

% 
% 
% 

dayr 
days 
dayr 

1 Fuel cost receivable cycle 

Receipt- dayr 
Payment - days 
Net days 

RLNG bill 

Net capacity 
Load factor 
Unitsfor 365 dayr 

M W  
% 

GWh 

Allowed Heat Rate for the Quarter 
Reference price 

bt" 1 k w h  
PKR/MMBtu 

Amount for 365 dayr 

Amount for outstanding days 
With sales tax 
Cost of working capital 

PKR Mn 
PKR M n  
PKR M n  

2 c o n  of SBLC 

Daily gar 
60 dayr 
Amount of 60 dayr 
ActuaiSBLC given 
Lower of 60 days or Actual 

MMBTu 
MMBT" 
PKR Mn 

% 
PKR Mn 

SBLC cost (actual with cap of 0.5%) 
cast of SBCL 

3 Cost of HSD inventory 

HSD Prlce 
GST 
HSD Price including GST 
Net Capacity 
HSD Price 
Allowed Heat Rate forthe Quarter 
Calorificvalue 
Litres for 7 days 
Amount 
Cost o f  HSD 

PKR I litre 
% 

PKRIlitre 
M W  

PKR/ MMBTu 
bt" / k w h  
btu I litre 

litre6 
PKR Mn 
PKR Mn 

4 Cost of other inventory 

Inventory amount 
Cart 

PKR Mn 
PKR Mn 

Total cost o f  working capital PKR Mn 

Net Capacity units a t  plant factor 
Gar - CC 
HSD-CC 

GWh 
GWh 

PKRI k w h  
PKR/ k w h  

Page 1 of 1 
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mzt adiustment due to Amv. Temperature 

Output (Gas) adiustment in Temperature 
- - - - 

Ambient Statior Correcti 



Ambien 
Temperat! 

(Celsius 

Generation Tariff Petition - Section C: Korangi Combined Cycle Power Plallt 

.~ ~.~~~~ .. -~~~ .~~ -- .. ~~ ~ . ~ 

Station 
Net Capac 

( M X V )  
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w u t  IHSD) adiushneiit in Temperature 
~. ~ - - ~  . ~ - ~ ~ - -~ ~ ~~ ~~~ ~ ~~ 

Am Correction Static 
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Tempt Net Capi 

(Celriurl 

~~ 
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Generation Tariff Petition - Section C: Korangi Cornbilled Cycle Power Plant 

IKCPP - Anne--re Q 

Head of Terms 
POWER PURCHASE AGREEMENT 

TERM SHEET 

This Termsheet d a t e d m  (the "Date ofSigning") i s  a summary of theprincipal andindieatiue t e r n  
for inclusion in the Potuey Puvchase Agreement (the "PPA'? to be cntemd into behueen XX 
Generating Station (Plant) which is part of ICE'S generationfleet, and ~ansmiss ion/Load Dispatch 
Center (LDC) of ICE (indiuidually a "Favhj' and togetlte~. the '%rtics") i n  relation t o  the sale and 
purchase of electrical energy. The terms and conditions contained i n  thisnon-binding te,,ntsheet m.e 
indieatiue andnon-binding i n  nature. Any such obligation 0,. agreement will be created only by the 
execution of a definitive power pu~chase agvcement (the "PPA'? by Seller and Buyer. (as defined 
below, and colleetiuely the "Parties'?, the prouisions of which. if  so executed, will supersede this 
TcrmSheet and all other agveements, if  any,  related t o  this doeuntent and theproposed transaction. 

........ ........... / .; 

Sr a Terms Description i 

"- 

The Plant shall sell all electrical energy generated by it to the Buyer based on the 
dispatch instructions issued bv Buyer and the fuel available with Seller to meet 1 

-- ..- .~ .. ..... .................................... 
I Descriplion ofplont to be added 1 

................ .-. , .. 
:rated by the Plant and delivered to the de l i~~e~po in t / i n t~ rco~~nee t io~~po in t  j 1 F~elivered Energ") b) all other plant outpnt including capacity and 

Term 

PPA) and shall terminate =ontract Years or the expiry of the regulllatoly license ' 
of the Plant, whichever is earlier, following the Effective Date ("Term"). 
"Contract Year" means each eonsee~rtive~2-montl1periodd~theTecrntl~at 1 

Effective Date. ! 
I i ............................... ....... ~, .............. . -.:. .................................. / I 1 Contract Capac~ty The Contract Capacity shall be XX MW (net, at reference cond~tlon) 

I .".., 
- h v e  exclusive rig?;ihf energy and capacity of the Plant. 

I 
I 

I I 

Subjectto terms of PPA, The Seller shall: 1 
I 

1 (i) Make available to the Buyer the Declared Available Capacity up to 
Sale and Purchase of i the Contract Capacity 
Energy and Capacity j 

i I 
, (ii) Deliver and sell to Buyer at the interconnection point, the 1 
I dispatched net electrical output I 

Subject to the terms of PPA, the Buycr shall, in accordance with NEPRA approved 
tariff: 

(i) Pay Declared Available Capacity (Tale or Pay mechanism] 
(ii) Pay for the dispatched and delivered net electrical output 

I 
I 
I 



Generation Tariff Petition - Section C: Korangi Co~nbined Cycle Power Plant 

_~ . .  . - . . . .  . .... ......... 
: sr s , Terms : Description i 
. . . . . . . . . . . . . . . .  

i i 
I 

Metering 
i 9 )  I 

I I 
I 

. . . . . . . . . . . . . . . . . . . . .  " ....-......... 
8uyer's share ofthe Delivered Energy shall be measured using electric metering 
devices. The Metering System shall be in place prior to the delivery of net 
electrical outout to the interconnection point. Seller shall maintain and B u y  j 

1 shall Inspect such electric metering devices In accordance with the agreed terms ! 

1 and conditions between buyer and seller and approved by NEPRA. 

i 10) j Billing 
I 
I ! 
i I 

..__l__l_l_l_l._- 

i Net Xeat Rate i 11) 
1 

amount due to the Seller for the relevant month, specifying MWs supplied, all 1 
billing parameters, rates and factors and all other data relevant to the calculation 1 
of payments. i 
The Plant shaiipe~form at a Net Heat Rate (NHR) om as witnessed and/or 1 
approved byNEPR.4. Necessary Corrections shall be applicable on part load j 
operations. 

- Planned Outage Schedule 1 
- Maintenance Outage Schedule j 
- Forced Outages Allowance 
- Annual Availability i 
- Minimurn Dispatch requirenlents as per technical limits I 
- Fuel allocation as available from the Fuel Supplier ! 

Upon receipt of the Plants' Annual Operational Plan, the Buyer shall review and 
provide tinlely feedback on  the operational plan based on the following: ! 

! - TheYear's demand forecast 1 
- Eeonornic Merit Order Projection (tentative) to be provided to the seller I - System constraints including planned outages in the network if any, to  ; 

be provided to the Seller. 1 - Annual Dispatch Plan (tentative) - to  be provided to the Seller annually, 

i 
i 

Upon review of the Plant's Annual Operational Plan, both Parties shall mutually i 
agree to the final plan for the upcoming contract year I 

I 
i Plant Availability and / 131 Dispatch 

(i) Farce Maieure Event; 

(ii) Scheduled Outage; 

(iii) Fareedoutage; 

(iv) Partial Forced Outage; and 

[v) Any other event ruhich causes alteration in availability 

Section C - 87 
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Sr # , Terms 
....................... 

; Ope~atlon and 
'4) 1 Manltenanee Costs 

I 
"." - 

i i 
I 
i 

i 
i 

i ! Others 1 15) 

I I 

... ....... 
Description ~-1 

.................................. .......... .~ ........ 

Plant and any othercostsup to the delivery /interconnection point for the 

i si l i ir  willbe,?r. all costs and expenses far Operations and hIai~lrennnce of tlie 

pe~formanceofSeUer's obligations under the PPA (collectively, the"Seller Casts"). 
Any ancillary senices costs to be excluded from the Seller Costs shall be discussed 
in the PPA. 

i 
-. - 

ThePPAwillalsai~~cl~de,am~n~otherthing~,thef~U~wi~~g~~~enants, terms, 
I 
i 

and/or conditions: I 
I 1 . Seller rtiU illsure merate, maintain, mana~e, replace, repair, study, test, i 

......... ........= ~~~ . . . . .  
! environmentallnws), consents, and governmental sppro;nls, indiding ! 

all ue~licable standards andguidelines adoptedfrom timetotimeby i / gov&~~~ental  authorities ! 
i 

i 1 Sellerwillsr.hedule and perform requit.ed maintena~cc according to the 
1 

1 ! 1 ?PA i 
! 1 ScllerwillinsureagainstaUin~~rab1eriskswithco~~erageinana1t~ount not 1 

i 
I Fuel Supply 
8 

1 
i 

i 
2-- 

I Stad-ups and 
17) , Minimum Load 

fuel to the Gen Station to  maintain guaranteed availability and to meet dispatch 
notifications. 

TI:<:Selle-rh.,lI I I W  ~n>i!i~, 1,s be?: ~ , f i ~ r l .  t,),n ~ . r . i . > : l !  cllc ic\.enrug. I 1(..~:1~-1,(1 
I'uel f,r Y Y  r l . t$ i iu>d enwrr i h ~ .  trl,i3<l~!>e r i.i Plnnt :oaper:rv<,~~ 14m.k-8l~' I'uel 10 

maintain euaranteed availability and meet disnatch notifications. Tile Seller shall 
also be responsible to obtain consent from the Buyer, prior to operations basedon 
Back-up Fuel. 

In no event the Seller shall be required to operate the Plant on I-ISD for a pellod 
exceeding x; hours in any Year, provided that prior consent has been solicited 
from Buyer far any additional hours. - 
The Seller shall make teclmicd references available to the Buyer concerning the 
required times far Start-Ups and minimum complex/maehine loading 

----, 
be responsible to male the&t fully capable of operating on 
the extent consistent with the Tedmical Limits, far recovely from i 

electrical blackout t h rou~h  its Black Start Facility and 1 

,i Events and the obligations, duties, compensation, and recourse --i 
I available to each Party during such events including but not limited to PPFME 

(Pakistan Political Events that occur inside or directly involve Palostan) and i 

' voltage ~.eduction to eilect load curtailment. I 
' I"-"- be responsible - to ensure readiness of Blackstad Facility d l  the "4 

to start the Plant in case of widespread electrical blackout to operate ! 
I the Plant in Island Made. .---- 1- 

i 
i 1. . .  I ...................................... 
/ 23) [  vents of Default 

....... 
I 
I , 1 Billing 

CLFME (any Change i n  Law to the extent of Force hiajeure Event) sliall be 1 
negotiated and finalized in the PPA. I 

... 
7ielevant Payment Terms for Energy shall be 30 days. The Buyer shall pay the 1 

Seller the Capacity Payments for the available capacity for each month (70% in ' 
advance and 30% imn~ediately after montll end1 and energy payments for 
dispatched and delivered net electrical output far the relevant ~no::L. .. 

The PPA will also include a termination right far extended farce majetre that i 
impacts Palty's ability to  perform under the contract. 

....... 
The 

! _.ll~"l_lll_..l" ""A 

i , - ~ ~ ~ F d i s c u s s e d  beween the Parties 
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.. 
! Sr a ' Terms l Description 

Dispute Resolution 

.j .. .........--.-...........,.............-.......-.........-....-.-.............-.y..-...............-..-............. .. 
In the event of any disputes between the Parties, the Parties shall seek ta resolve / the same in the fallorvlng order: 

I 
1. Througl~ mutnal discussion involving Steering Committee 

/ 2. If the dispute in question is not resolved t h ~ ~ u g h  mutual disa~ssions, then 

/ senior management of KE shall resolve the disputes. 

I 
Other terms & couditians for settlen~ent of disputes shall be mutually agreed I between the Parties 

Uu). r s1:;JI lnrltcnctv Sc:ll< I ag;l!nsl ,nv d:u~~ i  x~.;(.:nless r ~ , ~ ~ l l ~ ~ , g f i c ~ r n  Sells: ; 
pros$ ne,;l.gc.!.c:c ,r a ~ l l l u l  n~sco~muct)  

................ ..-.-............... .-... ............... I : ..~--- ..-...T 

1 261 i ~ ~ v ~ ~ n i n g  ~ a w  I Laws of Pakistan 
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Karachi, Pakistan 

Project Power - IC Report on 0 8 M  cost evaluation of KCCPP 30 November 2022 

Dear Sir 

In accordance with your instructions, we have performed the work set out in our Purchase Order (No: 7500048189) dated 29 
March 2022 (the "Engagement Agreement") in connection with the evaluation of forecast of operations and maintenance cost 
of owned power generation plants prepared by K-Electric Limited ("KE" or the "Client" or "you"), as part of seeking stand-alone 
tariff for each power plant under IPP mode from National Electric Power Regulatory Authority ("NEPRA") ("the Project" or 
"Project Power" or the "Transaction"). 

Purpose of our report and restrictions on its use 

This engagement is of due diligence in nature and accordingly this due diligence report ("Report") on Korangi Combined Cycle 
Power Plant ("KCCPP") has been prepared by consortium comprising OMS (Private) Limited ("OMS" or "Technical cum lead 
consultant") and EY Ford Rhodes ("EY" or "Financial Consultant") (hereinafter jointly referred as "Independent Consultant" or 
"IC", "We" or "Our") based on their respective technical and commercial analysis performed in accordance with the scope 
agreed vide Engagement Agreement. The supplementary analysis performed by IC during the course of this engagement has 
been compiled and submitted to KE separately. 

This Report has been prepared on the specific instructions of KE, solely for the purpose of the Transaction and should not be 
used or relied upon for any other purpose. This Report (or any portion or summary of it) may not be quoted, referred to or 
shown to any other parties except as provided in the Engagement Agreement. 

We accept no responsibility or liability to any person other than to KE, or to such party to whom we have agreed in writing to 
accept our responsibility in respect of this Report, and accordingly if such other persons choose to rely upon any of the 
contents of this Report they do so at their own risk. 

Nature and scope of the services and limitations 

The nature and scope of the services, including the basis and limitations, are detailed in the Engagement Agreement. 

Whilst each part of our Report addresses different aspects of our work, the entire Report together with Appendices should be 
read for a full understanding of our findings and advice. 

"Banner headlines" used in this Report are intended only to act as an introduction to the page concerned and should be read in 
conjunction with rest of the page. They are not intended to represent any recommendation, conclusion or finding. 

Our work was completed on 30 November 2022. Therefore, our Report does not take account of events or circumstances 
arising after that date and we have no responsibility to update the Report for such events or circumstances. 

This Report has been finalized based on the data, explanations and feedback provided by the Client during the course of 
engagement. 
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Nature and scope of the services and limitations (cont'd) 

IC highlights that our Report do not include any recommendation to you on your future course of action. Any decision to 
proceed with tariff petition may entail consideration of several factors, some of which IC may not be aware of. The evaluation of 
these factors or advising you on any business decision does not form part of scope of our work of this Report. You should 
therefore consider the appropriateness of the Report in light of your own objectives and financial situation. 

While EY has performed a review of the Operations and Maintenance ("O&M") cost model, we have not assessed the contents 
of the model i.e. the financial statements or roll-forward for their appropriateness for financial reporting (as per applicable 
framework) or taxation authorities. Further, as summarized in section 2 of the Report, our review is based on the data and 
agreements I quotations of the respective power plants made available to IC during the course of the engagement. 
Reasonableness of O&M costs has been performed by OMS in detail based on substantial review of relevant supporting 
documents, wherever available. Additionally, we perform our work in the capacity of IC and have not assessed any agreements 
for their authenticity I legality from a legal and tax perspective. 

IC has reported broadly on matters, which Consortium members have noted and which appear significant to us for the purpose 
of technical and commercial due diligence. In addition, please note that: 

a) Our work in connection with this engagement is of a different nature to that of an audit or a review of information, as those 
terms are understood in applicable international auditing standards. Consequently, we give no assurance on such 
information. 

b) Our scope of work was limited to the review and analysis of information made available to EY by the management of KE, 
physical site visit and discussions with key management personnel of KE. 

c) We have relied on the information provided during the course of engagement and have assumed the genuineness of all the 
documents and the signatures thereon as if they were originals and also assumed that the scanned or soft copies conform 
to the original. 

d) Transactions, data and events which were not recorded and which were not disclosed to us may not have been identified 
during our due diligence. 

Detailed findings of techn~cal d ~ e  dil:gence performed by OMS have been placed in the appendices to this Report with 
summary findings and considerations highlighted in different sections of the Report. 

The contents of our Report have been reviewed by KE management, who have confirmed to us their factual accuracy. Further, 
feedback provided on the draft Report has been duly addressed, wherever deemed appropriate. 

We appreciate the co-operation extended by the KE team during the course of this engagement. Please do not hesitate to 
contact us if you have any questions about this engagement or if we may be of any further assistance. 

Yours faithfullv 
For and on behalf of OMS (Private) Limited (Technical cum lead For and on behalf of EY Ford Rhodes (Financial 
consultant) consultant) 

Abu Adil (Senior General Manager) Rana Nadeem ldrees (Partner) 
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1 Key considerations 

Key considerations 
~t backgroun 

- . -..~nical spmifIcL 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Annexures 

Key consideration Commentary Findings I Recommendation Pg. no. 

Plant operating profile Under an integrated MYT regime, KE had a consolidated O&M 

and availabilit; I 
utilization factor 
assumption 

tariff compon&t based on projected operating profile and load 
factor of its plants. . Since, KE is planning to seek standalone O&M cost tariff for 
each ~ ian t .  including KCCPP. therefore, Management has . . 
assumed projected plant availability1 utilizationfactor of 88.66% 
(i.e. the maximum achievable average availability1 utilization 
factor during remaining plant life). 

w Aforementioned assumption of projected plant utilization to 
match projected plant availability has been kept aligned with 
other IPPs, for the sake of tariff petition. 
KCCPP configuration includes 04 x GTs, 02 x HRSG & 02 x 
ST. 
Since NEPRA determined the performanceof complex through 
3rd party test i.e.. Gross Capacity: 237.078 MW. Net Output: 
220.828 MW, Net Efficiency (HHV): 41.722% and auxiliary 
consumption of 16.250MW (6.854%), therefore, it is implied that 
the same shall stand accepted as such. 

Majorcost events and the variablecost annual 
spend profile during the requested tariff control 
period has been assessed keeping in view forecast 
availabilitylutilization. 
Since variable costs, including event based costs, 
are claimed based on actual utilization of the plant, 
risk of claiming any extra cost for lower actual 
utilization is negligible. 
The availabilitylutilizationlload factor assumed by 
KE is reflective of the brownfield nature of the plant 
and expected maintenance requirements over its 
remaining useful life. 

Methodology applied . KE intends to submit its petition for each of its owned power w KE would need to assess its readiness to address any n.8. 

for preparing O&M tariff generation plant under IPP mode. additional information required during tariff 
Previously, NEPRA has considered the Revex component of O&M determination process. 
cost for the immediately preceding year (reference year) and w The findings of this Report are also expected to 
accordingly determined the O&M tariff component. In this particular provide comfort around O&M cost estimation of KE, 
case, KE is submitting its petition in advance for tariff period during the tariff determination process. 
commencing from FY24 in the current fiscal year. Therefore, for 
the purpose of O&M cost estimation, FY22 audited numbers have 
been used. 
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1 Key considerations 

Key considerations 
2 Pmject background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Annexures 

Kev consideration Commentary Findings I Recommendation Pg. no. 

Reclassification of . The adjustments mainly reflect the impact of: . KE has evaluated and concurred with the identified 
expenses between . update of exchange rate assumption by KE from PKR adjustments of IC and accordingly reflected those 

foreign and local 185 to PKR 206 in case of foreign components of VOM in its adjusted average tariff computation. 

components and other and FOM costs (i.e. with a cumulative increase of PKR . The adjusted average tariff has been included in 
3.236 in VOM foreign and PKR 0.85b in FOM foreign). the later sections of this Report. 

adjustments reclassification/revisit of costs suggested by IC in local 
and foreign components of VOM and FOM. . These adiustments translated into a net cumulative reduction of 

PKR 0.46b in FOM and a net cum~lative increase of PKR 6.79b 
n VOM over the reauested tariff control per~od. Consequently. 
average per kWn VOM cost Increased by PKR 0.2476 and 
average per kWn FOM cost decreased oy PKR 0.0169. 

Basis used for . Basis of estimations can be summarized in four broad 
estimating O&M costs categories: . Linked to latest available POs/quotations; . Management estimatelpast experience; . Based on FY22 values and SAP history; and 

b Linked to CSA . IC has substantiated the reasonableness of estimations on 
sample basis (covering -82.4% of value) through checking of 
POs, q~otations, SAP hlstory, underly ng agreements and / 
other relevant data / basis consioered by the Management. 

28 . Estimation basis used by the management were 
found reasonable / consistentwith the historical 

~~ ~ ~ 

benchmarks, underlying agreements and 1 or 
historical basis. . As highlighted above, some re-classification 
adjustments (between local / foreign and variable / 
fixed components) and cost reductions were 
identified by IC. These have been agreed with KE 
and accordingly have been addressed in the 
adjusted average tariff computation of KE, shown 
in later sections of this Report. 
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I Key considerations 

Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 O&M cost and average tari ... 
6 Annexures 

Key consideration Commentary Findings I Recommendation Pg. no. 

Plant operations on KCCPP is already commissioned on HSD (backup fuel), w 
Heat Rate Test wnducted by 3d party in June 2021 and HSD as a back-up fuel witnessed by NEPRA Representative. 

w Heat Rate test was conducted at base load (100%) and 
part load (85%), test results were shared with NEPRAfor 
aooroval. , . 

r The decision of NEPRA was notified on August 04. 2022 
for the control Deriod (2021-2023) w th the following 
remarks. . In general, Generation on HSD; being expensive 

fuel; shall be avoided and shall be justified by KE if 
required generation on HSD 

w HSD heat rate is approved only at base load 
operation 

NEPRA approved HSD Heat Rate numbers for prevailing F 

tariff control period are as below 

HSD O&M ws t  estimation is based on following key 3437 

assumptions: 
Degradations on HSD as compared to Gas fuel are 
significantly higher. It is worth mentioning that the 
severity factor with HSD operation is two (1 OH=2 
FFH) i.e. double to the severity factor as on gas (1 OH 
= I FFH). 
If the plant is operated on HSD only, the life of Hot 
Gas path components (Hot Section-HS) will be half, 
as compared to, if the plant is operated on gas fuel. 

w Each Gas Turbine will undergo Hot Section (HS) 
hardware replacement after every 12.5K operating 
hours on HSD, which is 25K if operated on gas. 

w Net Capacity on HSD (RSC): 220.018MW 
r Net Efficiency (HHV) at RSC: 43.127%. 

it is suggested that operational constraints, such as, 
procurement, handling and storage of liquid fuel, should be 
carefully considered while setting the cap for HSD based plant 
operationsat any given point in time. 
As fuel risk is parked with IPP, from power purchaser 
/regulator perspective, optimum availability is expected to be 
made available by IPP and hence leaving the fuel mix 
decision purely at IPP end. 

Unbundling . KCCPP plant is currently operating under the umbrella of . KE is suggested to seek adequate openers (e.g. those related n.a. 

consideration overall KE system. Accordingly, cost structure may change to the recovery of legitimate incremental O&M costs that may 
going forward, in case Management decides to unbundle arise in future due to potential unbundling of the utility) in its 
the utility into distinct business segments. tariff petition. 
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2 Project background and scope of work Home 1 Key cwslderations 

KE has hired consortium of OMS and EY for the 3 Technical speclficatlons a 
4 Adjusted 08M cast and 

independent evaluation of projected O&M costs for KCCPP 5 6 Annexures O ~ M  C O S ~  and average tar1 

t K-Electric Limited ("KE") is the only vertically integrated power utility of Pakistan. 

t KE carries out operations and maintenance of its power generation plants, including major overhauls, under service contracts with 
OEMs and/or in-house (with or without vendors support), as applicable. 

t KE's existing integrated-Multi Year Tariif ("MYT") period is due to expire on 30 June 2023. 

t As part of its preparatory work for next MYT petition, KE has internally decided to opt out of MYT for generation component of its 
business and is in the process of applying separate generation tariff for the following owned power generation plants, covering their 
remaining useful economic lives as tariff control period: 

t Bin Qasim Power Station - I ("BQPS I") 

t Bin Qasim Power Station - II ("BQPS 11") 

t Bin Qasim Power Station - 111 ("BQPS Ill") 

t S.1.T.E Gas Engine Power Station ("SGEPS") 

t Korangi Town Gas Engines Power Station ("KTGEPS") 

t Korangi Combined Cycle Power Plant ("KCCPP) 

t KE has prepared an O&M cost forecast for each of these power plants for the purpose of tariff petioning. For this purpose, O&M costs 
have been derived keeping in view historical and forecast revenue expenditure ("REVEX) and capital expenditure ("CAPEX") for each 
plant. 

t KE hired a consortium comprising OMS (Private) Limited ("Technical cum lead consultant") and EY ("Financial Consultant") (hereinafter 
together referred to as "Independent Consultant" or "IC") for the independent evaluation of the aforesaid projected O&M costs. 

30 November 2022 K-Electric Limited: iC Repoll on O&M cast evaluation - Korangi Combined Cycle Power Plant ('KCCPP) Plant Page 12 of 44 



2 Project background and scope of work 

O&M costs related to generation segment are reflected in 

Hme 1 Key considerations 

4 Adjusted O&M cost and ... 

audited financial statements as expenses incurred in 5 O&M cost and average tan ... 
6 Annexures 

generation and additions to CWlP - generation segment 

Source Management dab 

FYI 7A FY18A FY19A FY2OA FY21A FY22A 800% 40 3% 
56 0% 48.9% BO.% 

1 REVEX . CAPEX 
60 0% 85 3% 

400% 694% 59 7% 
20 0% 44 0% 

51 1% 39 8% 
14 7% 

0 0% 

F,!gwes fne*IC!?m FYlif& F'Y48a SmSA W O A  WZdA FY22A FY17A FY18A FY19A FY2OA FY2lA FY22A 
O&M expend~ture 4.751 4,695 5,195 5.054 5,322 4,770 VOM FOM 
Add Deprec~at~on & 
Arnort~zatlon 

548 9,061 9,878 11,729 11,43E '' 
Breakdown of KCCPP O&M cost in  variable and fixed components 

O&M expenflit1 
O&M expenditure support cost 1,089 920 1,138 986 1,223 1,273 Variable O&M local 121 87 151 95 83 58 
Add Depreclatlon & 43 55 68 82 85 212 Var~able O&M forelgn 1,527 421 1,048 638 395 810 

..: I: * .  . :  . . a , .  = Flxed O&M local 563 560 669 592 1,059 865 - Flxed O&Mforelgn 165.25 8599 141.81 10956 1,713 45043 
I . . - . a .  .. . I 

Figures in PKRm FYVA W 8 A  N l S A  FYZOA FY2lA FYZZA 
Gmerat~on - Plant and 7,509 6,385 6,857 4,234 5,059 4,162 
machlneryaddltlons 

1,AQA A47 d 3 R  "' 597 343 
b Per management, slnce exlstlng MYT does not bifurcate O&M Into varlable and fixed costs 

and accordingly,therefore costs are belng malntalned In the form of REVEX and CAPEX 
only. According to the Management, for the purposes of comparison wth the proposed 
O&M bifurcat~on lnto flxed and varlable cost go~ng forward, hlstorlcal O&M costs have 
been bifurcated based on assumptlons slmllarto that of projected O&M costs. 

Source Management data and KE 
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2 Project background and scope of  work 

Composition and comparability limitations of existing MYT 

Home 1 Key considerations 

rn 
3 Tect 
4 Adjusted O&M cost and ... 
5 O&M cost and average tar1 ... 
6 Annexures 

b KE's current Multi Year Tar;ff is an Integrated MYT which includes costs 
and returns for all three segments i.e. Generation (all plants), 
Transmission and Distribution oased on Regulatory Asset Base (RAE). 

Generation Transmission Distribution 
total total total 

b While the underlying costs for three segments are defined in the current 

I M Y l  determination, certain components such as base rate component 
and working capital component are not bifurcated segment wise. 

r Similarly, plant wise tariff bifurcation in case of generation segment is not 
available within the M U .  

Fuel cost 
Generation 

Depreciation 

K t  
system 

(REVEX) 

b Current MYT includes below components: 

Fuel cost based on allowed benchmarks (indexed value for the 
month of June 2022 was PKR 21.721kWh'); 

r RoRB and Depreciation components which cover for Returns on 
Regulatory Asset base (indexed value for the month of June 
2022 was PKR 1 . I  YkWh* for generation); and 

Operation and maintenance costs for generation, that are 
covered through: 

O&M component allowed for Revex expenses (indexed 
value for the month of June 2022 was PKR 
0.59ikwh*); and 

b Capital nature expenses allowed as investments and 
included in Regulatory Asset Base 

b As explained above, base rate and working capital components are given 
on Company level, which 'nclude coverage for Generation segment as ~. - 
well. 

b Accordingly, MYT in its current form is not comparable with the O&M cost 
tariff being requested under IPP mode. 

Source: Management data Tariff values based on total units sold basis 
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2 Project background and scope of work 

Scope of work of IC 
4 Adjusted O&M cost and ... 
5 O&M cmt and avarage tari ... 
6 Annexures 

Comment on the historical and projected operating profile of plant 

Review and evaluate grouping of O&M activities under fixed and variable 
components 

Review bifurcation of expenses in foreign and local components 

Review and evaluate completeness of OBM costs 

Review and evaluate assumptions used for projecting O&M costs 

Evaluate enabling I associated cost loading over O&M cost component of isolated 
plant 

Identify gaps in costing and provide estimates to fill those gaps 

Benchmarking of O&M costs against those of comparable projects 

Consider inventory in hand and consider its periodic depletion till end of term 
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3 Technical specifications of the plant 

Key technical specification and plant configuration of 
KCCPP 

Home 1 Key considerations 
2 Proiect background and : 

I 
4 Adjusted 0 8 M  cost and ... 
5 O8M cost and average tari ... 
6 Annexures 

Korangi Combined Cycle Power Plant (KCCPP) 

b KCCPP is a 247.5 MW combined cycle power Plant 

b KCCPP is situated at Korangi Creek area road adjacent PAF Korangi Base lbrahim 
Hyderi Karachi. 

b The plant comprises of: 

4 Gas Turbines (GT) 

Each having capacity of 48.375 MW each and 

b 2 Steam Turbines, having capacity of 1 x 26.50 MW + 1 x 27.50 MW (Installed 
Capacity at IS0 Condition) 

b The project (unit # 1&2) achieved their commercial operations on November 17, 2008, 
whereas, unit # 3 & 4 achieved their commercial operations on March 25 & 26, 2009 
respectively, 

b NEPRA issued Generation License # GUO412002 to K-Electric on November 18, 2002 
and subsequent modifications time to time for distinctly placed six power generation 
stations. The latest GL modification approved on February 19, 2021 i.e., NEPRAIWLAG- 
0518872-76 to the Company in accordance with the regulatory regime & project 
useful life is determined as 30 years from commercial operation date (COD) 

It has been in operation for the last 14 years and is supposed to enter its final year of 
operations by 2039. 

As per prevailing industrial practice, remaining timeline from FY24 (16 years) of 
generation license is considered as remaining "Useful life of KCCPP i.e.. till 2039. 
considering O&M history and operating profileof plant; the requirementof detailed testing 
for calculation of equipmentwise remaining life assessment is not foreseen. As per lPPs 
model of tariff petition, it is suggested to fully depreciate plant value over remaining useful 
life till FY-2039. 

Category Description 
! 

Natural Gas - Primary, HSD 1 RLNG -Backup I 

Technology 

Configuration 

Equipment Gas Turbines & Steam Turbines 

Combined cycle power plant 

2 X (2GT + IHRSG + IST) 

4 x 48.375 Gas turbines, 
Units 1 x 26.5MW Steam Turbine and 

Capacity 247.5 MW IS0 Installed 

Make 
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I 
Gas Turbine- GE, 
Steam Turbine - G.E. Thermodyn 

Model 
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Gas Turbine- LM6000PC NDW SPRINT, 
Steam Turbine - full condensing 



3 Technical specifications of the plant Home 1 Kev considerations 
ect backaround and sc ... 

Plant past performance key indicators and heat rate results 
4 Adjusted O&M cost and 
5 OBM cost and average t 
6 Annexures 

Last 6-year performance 

Heat rate test results 

Gross Efficiencv HHV Basis 

,. n v a ~ s . . ~ ~ ~ l L r  ,. - mv..II..YIT UIYIa Y T F ~ N ~ U , ~  Capacity 

2. Reliability = (Period Hours - Forced Outage Hours) 1 Period Hours 
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3 Technical specifications of the plant 

KCCPP unit wise accumulated operating hours and 
maintenance strategy 

Home 1 Key cons~derations 
2 Proiecl backaround and E 

I 
4 Adjusted O8M cost and .. 
5 O&M cost and average tar1 .. 
6 Annwxures 

Fired hours 
Below table reflects unit wise accumulatedflred hours until 30 June 2022. 

Maintenance strategy 
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Gas Turbine 

GT Reduction Gear Box 

GT Generator 

Steam Turbine 

ST Reduction Gear Box 

ST Generator 
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Minor 
Major 
Major 
Minor 
Major 
Minor 
Major 
Major 
Minor 

25,000 
32,000 
64,000 
25,000 
50,000 
25,000 
32,000 
96,000 
32,000 



3 Technical specifications of the plant 

Planned maintenance summary of major equipment 

Home 1 Key conslderatlons 
!ct backqmund and ! 

4 Adjusted O&M wst and ... 
5 O&M cost and average tari ... 
6 Annexures 

GT Swapping Activity for Major Overhauled GT-1 1 O-Apr-21 15-Apr-21 

GT Swapping Activity for Major Overhauled GT-2 10-Jan-17 15-Jan-17 

GT Swann inn  Activitv for Mainr Overhauled GT-3 9-Auq-17 13-Aug-17 

GT RGB Major Overhauled GT-1 27-Jan-22 Z-Feb-22 

GT RGB Major Overhauled GT-2 l-May-I 1 16-May-I 1 

GT RGB Major Overhauled GT-3 18-Feb-21 24-Feb-21 

Major Overhault GTG-1 8-Feb-18 23-Feb-18 

Major Overhauled GTG-2 24-Jan-18 8-Feb-18 

Major Overhauled GTG-3 1-Feb-22 15-Feb-22 

.,, , - .  -- .- . - . - - . - 

Major Overhauled (Limited Scope) ST-I RGB 3-Mar-21 4-Mar-21 

Major Overhauled ST-2 15-Jan-17 26-Feb-17 
7A. lnn.17 IQ-Feh-17 

Minor Inspection STG-1 10-Feb-20 19-Feb-20 

Minor Inspection STG-2 9-Feb-18 18-Feb-18 

Major Overhauled STG-2 1-Feb-22 1 -Mar-22 
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3 Technical specifications of the plant Home 1 Key considerations 
2 Prq, :kgrour sc ... 

Summary of projected planned outage of main equipment sted O st and 

(FY-2024 to FY-2039) on gas fuel inline with OEM _ _- .A  cost L..- -.>rage t 
6 Annexures 

recommendation - GAS TURBINES 

GT 25K Maintenance 9 
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3 Technical specifications of the plant Home 1 Kev considerat~ons 
wct bdground and sc ... 

Summary of projected planned outage of main equipment L 4 Adjusted 08M cost and 

(FY-2024 to FY-2039) on gas fuel inline with OEM 5 O8M C O S ~  and average t 
6 Annexures 

recommendation - Gas Turbines reduction gear box 

GT numbers Maintenance typ Maintenance yea SINo. 
tias I urmne Maln Reauctlon tie: 

Box 

I GT 32K Maintenance Major FY28 8 

GT 64K Maintenance GT-1 Major FY32 8 

GT 32K Maintenance Major FY36 8 

GT 64K Maintenance Major FY25 8 

GT 32K Ma~ntenance GT-2 Major FY30 8 

GT 64K Maintenance Major FY35 8 

GT 32K Maintenance Major FY27 8 

GT 64K Maintenance GT-3 Major FY31 8 

GT 32K Ma~ntenance Major FY35 8 

GT 32K Maintenance Major FY27 8 

GT 64K Maintenance GT-4 Major FY31 8 

GT 32K Maintenance Major FY35 8 
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3 Technical specifications of the plant Home 4 K w  mqidaratinnr 

SC ... 

Summary of projected planned outage of main equipment 4 Adjustad 08M mst and 

(FY-2024 to FY-2039) On gas fuel inline with OEM 5 6 Annexures O&M cost and average t 

Recommendation - Gas turbine generator 
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3 Technical specifications of the plant 

Summary of projected planned outage of main equipment 
(FY-2024 to FY-2039) on gas fuel inline with OEM 
Recommendation - ST-IISTG-I 

4 Adjusted O&M cost and ... 
5 OgM cost and average tan ... 
6 Annexures 
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ST RGB 32K Maintenanc 
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m 

ST RGB 64K Maintenance 

ST RGB 32K Maintenance 

ST RGB 64K Maintenance 

FY30 

FY34 

FY38 

Major 

Major 

Major 

8 

8 

8 

Steam Turbine-I Generator 

STG 32K Maintenance 

STG 96K Maintenance 

STG 32K Maintenance 

STG 32K Ma~ntenance 

Minor 

Major 

Minor 

M~nor 

FY24 

FY29 

FY33 

FY37 

4 

25 

4 

4 





3 Technical specifications o f  the plant 

Strategic spares and inventory available in the warehouse 

Home 1 Key considerations 
d and ! 

I 
4 Adjusted O&M cost and ... 
5 0 8 M  cmt and average tari ... 
6 Annexures 

Operation 1 404,233 

P In KCCPP project cost, certain level of capital spares for plant equipment and its auxiliaries were provided by 
EPC contractor & are being replenished as per consumption rate. 

P GT strategic parts are maintained under CSA w.r.t. requirement of each scheduled outage i.e., 50k, 25k etc. 
9 ST strategic spares are maintained as per outage requirement i.e., 50k, 25k, 32k, 64k and STG 32k, 96k etc. 
9 Other auxiliarysystem spares and routine maintenancespares of GT, ST, HRSG & BOP are maintained 

according to their requirements. minimum I maximum quantities of these spares are defined in SAP and 
reordered accordingly. 

i Consumables are managed under Revex which majorly comprise of lube oil, air intake filtersand BOP 
equipment spares. 

2. Total inventory given in the inventory list is carried at PKR 1,300,629,773 which requlres regular replenishment 
for smooth O&M of plant during its remaining useful life. 

Key f indings 

Overall spares availablity and nventory 
management was found reasonable to 
ensure the plant availability 1 
maintenance requirement. 
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4 Adjusted OBM cost and average tariff on gas operations 

Key assumptions 

H m e  1 Key conslderatlons 
2 Pmject background and : 
3 Technical speclflcsflons I: 

cost and average tari ... 
6 Annexures 

c As per generation license, precise commercial operations end date for KCCPP is 19 August 2039. However, for the sake of simplicity, KE has projected the O&M costs 
for eriod FY24- FY39 ("KCCPP PP"). The impact of additional period rounded to the nearest month has been illustrated on the following slides for ease of reference 
an J' understanding. . Proiected availabilitv 1 utilization factor varies throuahout the vears as follows considerins 80% Gas and 20% HSD operations: 

c The average utilizationAoad factor is reflective of the brownfield nature of the plant and expected maintenance requirements over its remaining useful life. 

c Average availability during FYI7 - FY22 was 89.48%, whereas, average availabilityassumed during FY24 - FY39 works out to be 88.66%, keeping in view the 
anticipated maintenance requirements for the plant 

c Foreign currencies other than USD are first converted to equivalent USD based on their respective exchange rate parity with USD (assumed 1.05, 1.21, 0.15, 0.01, and 
1.0 for EUR. GBP. CNY. JPY and USD resoectivelv). Subseauentlv. USD based values are converted to equivalent PKR using assumed PKR to USD conversion rate --... - - ~ .  , - ~  ~ - - -  ~ d. . . 
of 206.0, as per 30Ih June 2022 (as per NBP). 

c The projected O&M costs originally estimated by the management of KE was based on PKR to USD exchange rate of 185. Towards the finalization of IC work, this 
assumption has been updated to PKR 206 for each USD. Accordingly, the adjusted reference tariff is also reflective of exchange rate assumption update. 
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4 Adjusted OBM cost and average tariff on gas operations Home 1 Key considerations 

nical s Adjusted reference cumulative O&M cost (un-indexed) 
during FY24 - FY39 is PKR 53.0b (excluding enabling cost) 5 O&M cost and average tan .. 

6 Annexures 

A: PKR + 2.25b 1 B: PKR +4.08b 

- 

Local: PKR +2.8C 
A: PKR + 2.80b. 

I 

I 
After considering additional period (2 months) until expiry of the generation license, the aggregate increase in I 

the total O&M cost (excluding enabling cost) is PKR 562.2 million. I 
LIII~IIIIIIIIIIII-ll~lllII~IIIIIIIII 
Source: Management dab 

Legend: Cost reduction + Cost increase + A: Estimated cumulativeadjustments identified by IC 6: Estimated exchange rate update impact 
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4 Adjusted 08M cost and average tariff on gas operations 

Adjusted total O&M costs mix and trend (excluding enabling cost) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical spscifications of ... 

d cost and average I 
6 Annexures 

Total adjusted reference OBM cost (un-indexed) 
Average availability 1 utilization: 88.66% 

FY24 W25 FY26 FY27 W28 FY29 fY30 W31 FY32 W33 W34 W35 FY36 W37 M38 FY39 

I VOM Local I VOM Foreign I FOM Local I FOM Foreign -Total O&M 

Total adjusted reference VOM cost (un-indexed) -, 
Total adjusted reference FOM cost (un-indexed) 

I V O M  Local II VOM Foreign +Total VOM 
I FOM Local I FOM Foreign +Total FOM 
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4 Adjusted OBM cost and average tariff on gas operations 

Computation of tariff based on projected plant availability 
for both FOM and VOM components 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical SDecifications of ... 

d cost and average 1 
6 Annexures 

Keeping the expected fuel mix variation in purview, KE has assumed slightly rationalized availabilityfactor over the tariff control period. The same has been considered 
fortariff computation. Below is the pant availability I load factor used for the tariff computation of both variable and fixed components. 

Year 
Variable O&M Fixed 0&M 

En--:-- Total 

Weighted 
average 

Since KE is a verticallvintearated 

Weighted average tariff including additional 62 days: 

. - 
power utility and carty a unique 
position due to brown field nature of 
its power plants with entity level 
consumption, it intends to followa 
billing regime for capacity payment 
based on available (net of outage 
allowances) basis. Accordingly, in 
order to recover projected fixed costs, 
Management has computed capacity 
part at respective availability1 
utilization factor across all power 
plants of KE. In terms of total fixed 
cost recoveryon an annual basis, 
KE's proposed Fixed cost component 
is expected to be indifferent from tariff 
computation being practiced under 
Take or Pay regime for other lPPs . 
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4 Adjusted OBM cost and average tariff on gas operations Home 1 Key considerations 
2 Project background and sc ... 
3 Technical speciflcatlons of ... Since KE operates as VIU company, it has a central 

enablinglsupport function serving all three business segments of t COS~ and auerage t 

the business. Central costs are allocated to each business 6 Annexures 

segment (generation, transmission and distribution) 

Average Enabling cost Weighted average tariff 
(per annum) component (per kwh) 

PKR 195.1 m PKR 0.1137 

Per Management, enabling costs represent costs apportioned to KCCPP by 
departments, such as Human Resource Management, Information Technology, 
Marcom, Business Development (including IPP department), Security, Corporate 
Affairs, CFO Office and CEO Officeetc.. for provision of shared services to KCCPP. I 

b The aforementioned costs are directlv incurred bv the resoective de~artments and I 

Key findings 

HCPC is considered a close benchmark for KCCPP since it uses same 
technology. As HCPC does not fall under NEPRA tariff determination regime, 
HCPC tariff is not availablein public domain. However, based on general 
market insights of KEIIC, power plants operating under 1994 power policy 
used to have energy and capacity charge within their tariff. Escalable 
component of Capacity Charge was meant to cover salaries and wages, 
administrative costs and repair and maintenance costs. In the absence of 
visibility on the tariff or cost break-up of HCPC, IC is not in a position to 
Yenchmark enabling cost allocation to KCCPP. Accordingly, these have been 
~nalyzed on total FOM basis and were found reasonable. 

subsequently are re-allocated to the beneration, iransmiiion and distribution 
segments, using re-allocation basis provided by the respective departments (generally 
based on theirown assessment of timespent or relevance of cost between generation, 
transmission and distribution segments). 

Ultimately, projected cost assigned to generation segment is spread between six 
plants based on the numbers of unit sent out. 

b Such costs are generally covered as part of the administrative costs claim in the fixed 
O&M local component of the tariff allowed to IPPs. 

Source: Managernem data 
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4 Adjusted OBM cost and average tariff on gas operations 

Overall O&M tariff of KCCPP is less than the identified 
benchmark power plant 

Home 1 Key considerations 
2 Project background and ! 
3 Technical specifications I 

i cost and average tar1 ... 
6 Annexures 

. .. . 
- 

Variable O&M - Local 0.0553 2.7% 

Vanable O&M - Foreign 1.1535 56.4% 

Sub-total 1.2088 50.2% 

Fixed O&M - Local 0.5304 26.0% 

Fixed O&M - Foreign 0.3044 14.9% 

0.8347 40.8% 1.5268 61.9% 

Key technical 
specifications 

KCCPP Habibullah Coastal Key findings 

126 MW 
Fmm technical canpatibility pers@ve, KCCPP m g e  taM has been benchmarked against esCmated indexed 

Net capacity (MW) 220.8 MW ladff of HCPC plant for FY22. HCPC is wnsklered es close benchmark of KCCPP a8 it Is using Wta same tedmdogy. 
Since HCPC d m  ncd fall under NEPRA tariff d&etmination reglme. HCPC's lam PI not available In puMlc domein. 

Efficiency (net at HHV) 41.722% 41 360% However. based on gsneral msrlret b!gb d ICKE, wmf plant qleraUng unda 1994 pcnuer pdicy used to have 
energy and capsdty charge wlth in thelr M. Escalable rompment of enmy chaw was manl to wm Salalie8 

Fuel Natural GaslHSD Natural GadHSD end wages, adminktrathre cost and npalr and malntenanoe msts. 

GTs type 

Plant configuration 

LM 6000 G~~  hi,,^ LM 6000 G~~ ~ ~ ~ b i ~ ~  Total KCCPP O&M cost tarlff is lower than HCPC despite KCCPP having highsr auxlllary wnsumptlon (6.854%) 
athibuted to gas canpmsm (2) requirement 

2 X (2GT + 1 HRSG + 3 GTs + 3 HRSG + 1 
alignment: 4 CT\ CT ,"', .,a 

Generation license 30 Years 
Ftxed wst ratio in KCCPP ki less than tha benchmark by 21 .I%. This is rompensated by higher VOM cost ratio in 

period 
30 Years KCCPP by 21.1%. Fmign wst wmpanent of KCCPP is 71.3%. however, due to data llmhrdion of IPP, comparison 

Average availability1 of foreign c& is not possible. 

utilization factor for 86.66% 88.66% Enabling cost benchmarking: 
tariff benchmarking 

Enabllng wsts when analyzed at overail FOM level are faund reasonable. 

Revised indexed tam far April to June 2022 quarter adjusted far PKR to US0 exchange rate of 206 and iamst available CPi of June 2020 (i.e. 268.27 as p r  NEPRAdeterminations), adjusted for CPI af 8.9% (FY21) and 9.0% (FY22) 
respectively. FurU?er, fixed 08M wmponents have bssn grossed up at 88.66% (representing average pmjeoted aMilability of KCCPP). 

a Average aveUabiiitytakes into consideration the annual milebilityof 90% (cavering annual scheduled outage &forced mtage allowance) along with the impact of periodic major 1 minor overhauls of GTsl ST5 in llne with outages aliowance 
given to lPPs under applicable Power Policies 
Fer -parison purpose, VOM cwt  stmponent has been assumed to be foreign and adjusted for US0 exrhange rate of 206. 

Source: Management data and NEPRA webs~te 
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5 OBM cost and average tariff on HSD operations 

Key assumptions for HSD operations 

Hwne 1 Key conslderatlons 
2 Pmject background and sc .. 
3 Tednical specifications of ... 

sted O8M cost and 

Key assumptions for HSD operations I 
+ As per generation license, precise commercial operations end date for KCCPP is 19 August 2039. However, for the sake of simplicity, KE has projected the O&M costs 

for KCCPP PP. The impact of additional period rounded to the nearest month has been illustrated on the following slides for ease of reference and understanding. 

t HSD has been considered by the Management as a back-up fuel for KCCPP. 

r HSD system including storage tanks, filtration & forwarding skid is already installed and commissioned at KCCPP 

r 3* party heat rate test on HSD was conducted by KE in June 2021 and heat rate approved by NEPRA at base load operations (100%). 

c The Summaryof performance parameters (based on based on 3* party heat rate test) are reflected below for reference 

. Gross Output (RSC): 228.704MW 

Net Output (RSC): 220.018MW 

Auxiliary Consumption: 8.686MW 

. Net Heat Rate (HHV): 7,911.771 btulkWh 

, Net Efficiency (HHV): 43.127% 

. Net Heat Rate (LHV): 7,411.31 1 btulkWh 

Net Efficiency (LHV): 46.04% 

+ Auxiliary consumption of KCCPP plant is reduced from 16.225MW (reference to 3d party test on Gas in 2019) to 8.686MW (reference to 3* party test on HSD in 2021) 
due to shut down of gas compressors and associated auxiliaries. 

r HSD is procured from PSO under existing FSA (Fuel Supply Agreement), transported through tank lorries at site, decanted through unloading pumps and stored in 02 
storage tanks (Capacity- 8,000M3/each). HSD is further purified as per OEM filtration requirement, stored in day tank (Capacity - 1 ,500M3) and pumped to Gas Turbine 
area through forwarding pumps. 

c HSD operating hours at Gas Turbine units from COD till 30 June 2022 are as follows. 

+ GT-1: 1,460 hrs. 

c GT-2: 1,295 hrs. 

GT-3: 1,922 hrs. 

c GT-4: 2,240 hrs. 

r Followino load factor assumotions have been used: 

+ PKR to USD exchange assumption for conversion of foreign cost has been assumed as 206.0. 
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5 O&M cost and average tariff on HSD operations 

Reference cumulative O&M cost (un-indexed) during FY24 
- FY39 is PKR 65.313 (excluding enabling) 

Home 1 Key considerations 
2 Project background and 
3 Technical specifications 

sted O&M cost and 

II 
6 Anna 

Key assumptions for HSD operations 1 
-. 

Total O&M cost over tariff control period I PKR 65.3b 

PKR 45 (69.7% 

- -- --. . . - . . -. . - 

Local 
PKR 1.61 

(3.4%) 

rorelgn 
PKR 43.9 
(96.6%) 

I 

I 
After considering additional period (2 months) until expiry of the generation license, the aggregate increase in I 

the total O&M cost (excluding enabling cost) is PKR 693.1 million. I 
L1lIIIIIIIIIIIIIII1~I1lllI1lllIII1lI 
Source: Management data 
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5 OBM cost and average tariff on HSD operations 

Adjusted total O&M costs mix and trend 
(excluding enabling cost) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technlml specifications of ... 

~sted O&M cmt and 

6 Annexures 

Total adjusted reference OBM cost (un-indexed) 
Average availability I utilization: 88.66% 

FV24 FY25 FY26 FV27 FY28 FY29 FV30 FY31 FY32 FY33 FY34 FY35 N 3 6  FY37 FY38 FY39 

I VOM Local I VOM Foreign I FOM Locai I FOM Foreign -Total O&M 

Total adiusted reference VOM cost (un-indexed) Total adjusted reference FOM cost (un-indexed) 

I V O M  Locai I V O M  Foreign -Total VOM I FOM Local I FOM Foreign +Total FOM 
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5 OBM cost and average tariff on HSD operations 

Computation of tariff based on projected plant availability 
for both FOM and VOM components 

Hme 1 Key considerations 
2 Pmjed background and sc .. 
3Technical speclflcatlons of .. 

sted O&M cost and . 

6 Annexures 

Keeping the expected fuel mix variation in purview, KE has assumed slightly rationalized availability factor over the tariff control period. The same has been considered 
for tariff computation. Below is the pant availability 1 load factor used for the tariff computation of both variable and fixed components. 

., Variable OBM Fixed OBM I-,,,, I 

average I weighted 

Since KE is a vertically integrated 
power utilityand carry a unique 
position due to brown field nature of 
its power plants with entity level 
consumption, it intends to follow a 
billing regime for capacity payment 
based on available (net of outage 
allowances) basis. Accordingly, in 
order to recover projected fixed costs, 
Management has computed capacity 
part at respective availability1 
utilization factor across all power 
plants of KE. In terms of total fixed 
cost recoveryon an annual basis, 
KE's proposed Fixed cost component 
is expected to be indifferent from tariff 
computation being practiced under 
Take or Pay regime for other lPPs . 
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5 OBM cost and average tariff on HSD operations 

Overall VOM tariff of KCCPP is higher than identified 
benchmark power plants 

Home 1 Key considerations 

2 Pmject background and sc ... 
3 Technical specifications of ... 

sted O8M cost and . 

6 Annexures 

VOM local 0.0571 3.4% - 0.0% - 0.0% - 0.0% . 0.0% 

VOM fore~gn 1.6070 96.6% 1.4167 100.0% 1.4008 100.0% 2.4233 100.0% 0.9458 100.0% 

Total VOM 1.6641 1 0 m a  1.4167 100.0% 100.0% 1.4233 100.0% 0.9458 100.0% 

Total O&M tariff (including 1.6641 1.4167 1.4008 1.4233 0.9458 
enabling) I 
Key technical 
specifications 

Net capacity (RSC) 

Fuel 

Plant configuration 

Net efficiency (LHV) 

Generation license 
period 

Average utilization 
factor 

KCCPP 

220 MW 

NGIHSD 

2x(2GTs+l 
HRSGs + I 

ST) 

46.04% 

30 Years 

88.66% 

Saif Power 

209 MW 

NGIHSD 

2GTs+2 
HRSGs + I 

ST 

48.5% 

30 years 

NIA 

Sapphire 
Power 

209 MW 

NGIHSD 

2GTs+2 
HRSGs + I 

ST 

48.5% 

30 years 

N/A 

Halmore 
Power 

209 MW 

NGIHSD 

2GTs+2 
HRSGs + I 

ST 

48.5% 

30 years 

NIA 

Orient 
Power 

209 MW 

NGIHSD 

2 GTs + 2 
HRSGs + I 

ST 

48.5% 

25 years 

NIA 

Source: Management data and NEPRA website 

'Revised indsred tariff for July ta September 2022 quarter adjusted for PKR to US0 exchange rate of 206. 

Average availability lakes into consideration the annual amliability of 90% (covering annual scheduled outage &forced outage allowance) 
along with the impact of periodic major 1 minor overhauls ofGT5 I STs in line with outages allowance given to iPPs under applicable Power 
Policies. 

Key findings 
From technical compatibility perspective (CCPP, fuel type and 
performance parameters etc.), KCCPP average tariff has been 
benchmarked against estimated indexed tariffs of 4 sisters (6FA) 
for FY22. 
The exact benchmark of KCCPP i.e., similar technology in 
CCPP mode could not be found in NEPRA tariff determination 
regime. HCPCL as considered was fuel gas operations 
benchmark has limited HSD operations data available in public 
domain. 
Overall VOM tariff of KCCPP is hiaher than 6FA Plants. 
Cost mlx alignment: 
VOM cost in KCCPP is more than the benchmark due to 
extensive maintenance needs related to sea water once through 
cooling system and subsequent dredging requirement, low 
efficiency as compared to benchmarks, corrosive environment 
and usage of sea water for RO water treatment plant etc. 
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5 OBM cost and average tariff on HSD operations 

lndexations being requested by KCCPP are aligned with 
determinations of NEPRA for 6FA power plants 

Home 1 Key cons~derations 
2 Project background and sc ... 
3 Technical specifications of ... 

sted 0 8 M  cost and ... 
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rate (Quarterly) rate (Quarterly) rate (Quarterly) rate (Quarterly) 
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Fixed O&M - 
Local 

Fixed O&M - 
Foreign 

Indexed with Pak CPI 
(Quarterly) 

lndexed with US CPI and 
USD to PKR exchange 
rate (Quarterly) 

Indexed with WPI 
(Quarterly) 

lndexed with US CPI and 
USD to PKR exchange 
rate (Quarterly) 

lndexedrith WPI 
(Quarterly) 

lndexed with US CPI and 
USD to PKR exchange 
rate (Quarterly) 

Indexed with WPI 
(Quarterly) 

lndexedwcth US CPI and 
USD to PKR exchange 
rate (Quarterly) 

Indexedwth WPI 
(Quarterly) 

lndexed w~th US CPI and 
USD to PKR exchange 
rate (Quarterly) 





6 Annexures 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted 08M cost and 
5 O8M cost and average ti 

Periods GT Gas Turbine 

Historical period FYI7 and FY22 HGPl Hot Gas Path Inspection 

Budgeted period FY23 HRSG Heat Recovery Steam Generator 

Forecast period FY24 - FY39 HSD High Speed Diesel 

HSDO High Speed Diesel Oil 

Abbreviations HSE Health, Safetyand Environment 

AGP Advanced Gas Path HVAC Heating, Ventilating and Air-conditioning 

BQPS l Bin Qasim Power Station - I I&C Instrumentation and Controls 

BQPS II Bin Qasim Power Station - I1 IC Independent Consultant 

BQPS Ill Bin Qasim Power Station - 111 IE Independent Engineer 

BTU British Thermal Unit IPP Independent Power Producer 

CAPEX Capital Expenditure JV Joint Venture 

CEO Chief Executive Officer KE K-Electric Limited 
CFO Chief Financial Officer 

KTGEPS Korangi Town Gas Engine Power Station 
CI Carbon Intensity 

KCCPP Korangi Combined Cycle Power Plant 
COD Commercial Operations Date 

KCCPP PP FY24 - FY39 
CSA Comprehensive Services Agreement 

CY 
KV Kilovolt 

Calendar Year 

FFH Factored Fire Hours kWH Kilowatt Hour 

Financial EY Ford Rhodes LHV Lower Heating Value 

Consultant LV Low Voltage 
FOM Fixed Operations & Maintenance 

MI Major Inspection 
FYXA Historical Financial Year X ended 30th June 

GE General Electric 
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4. Kormgi T o m  Gas Engine Power Station - KTGEPS 
This section covers details of Korangi Town Gas Engine Power Station Plant (referred as 
"ICTGEPS") and tariff being requested. 

1.1. Introduction to  the plant - IaGEPS 

KTGEPS is a 107.312 MW combined cycle power plant (IS0 Capacity) situated at Korangi 
Industrial area of I(arac11i. It is part of the overall fleet of generating stations owned by IU3. 

Principal Features 

I. The Power Plant is situated in Korangi Area. 

2. The plant comprises of 32 Gas Engines of 3.041 MW each and 01 ST of 10.00 MW (IS0 
Capacity) 

3. Gas engines started its commercial operation in August 2009 to December 2009 

4. Subsequently, Steam Turbine completed Reliability Run Test (RRT) on March 01,2016. 

5. KE was granted Generation License (GL/o4/2002) on November 18,2002 and has been 
modified from time to time to account for additions / deletions of power plants to / from 
KE's generation fleet. 

6 .  In August 2013, NEPRA issued Modification IV to the Generation License no. 
GL/o4/2002 to the Company in accordance with the prevailing regulatory regime, adding 
KTGEPS in the fleet. 

Technical Capabilitv 

The installed generation capacity of ICTGTPS is 107.312 MW (Gross ISO) with Gross capacity 
of 95.51 MW1 (Corrected at RSC) dedicated power into the K-Electric system. 

The prime movers for the power plant were manufactured at the Jenbacher production 
facilities in Austria lcnown for manufacturing of natural gas engines. The JGS 620 GS-N.L 
series of engines installed at the power plant are well designed, reliable and economical in 
operation. For combined cycle operation Steam Turbine make NG-Allen and 32 WHRSGmake 
Descon have been installed to enhance plant capacity and efficiency. 

The plant was built by Orient Energy Systems ("OES"). The Plant O&M is being maintained 
by K-Electric Limited (KE). Further, KE has a Material Stream Agreement (MSA) with OES 
whereby OES provides parts for Gas Engines running hour based maintenance/overhauls and 
services. 

'As per Generation license 
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Summaw of Plant Performance for last lo vems 

The Kev Factors 

The lcey factors of the plant performance for last lo  years are summarized as follows: 
.:..,, .;..::,;::.. . ' . .  :;;: :;.~:(.';,;':,..l.;~:,::[.'.: 'r. :'.: .:,.., 

(G~oss'.'.:' ; ',;,;.' ~ ~ k f ~ g ~ ~ ~ l j n t ~ ~ ? ~ ? b $ f y ~ ( ~ ~ ) *  . . . . .  : : : 
.. . . . .  :. . " " .  . . . . . . . . . . .  . . , ,.. . . . . . . .  . . . .  . . 

. . 1 ;: ., ",. .:: ..;: 

For Major Overhaul details, please refer table given in KTGEPS - Annexure A (i) 

Modifications & Improvements 

The upkeep of the plant and equipment has always been the priority, which has made it 
possible for the Company to proudly supply power to KE's users as per demand. 

For Major Activities performed for improving performance of the Plant, please refer 
KTGEPS - Annexure A (i). 

Operation Summarv 

The power generated by the plant is transmitted through ICE grid stations which are supplying 
power to Karachi city's major industrial and commercial customers. It is for this reason that it 
has always been the-aim O ~ I ( E  to keep the plant in best shape in order to offer the maximum 
availability all year round. 

Health & Safety 

The facility has been operational since beginning without any major incident complying 
Quality, Health, Process Safety and Environment related standards. It is achieved through 
good O&M practices and having skilled plant operations team. The plant premises has a first 
aid facility backed up by a 2417 ambulance. 

The Company has well established Process Safety Procedures covering: 

o Hazardous Substance Management 

o Emergency Preparedness and Response 

0 Permit to Work Procedure 

0 Compressed Gas Cylinders Handling and Storage 

Avelagc Plant Availability = Availnble Capacity / (Gross Dependable Capacity) 
" Prior to FY-15 Sectiob outages (i.e., ~ v l ~ e n  8 engines are out) have been used to calculate Station's available capacity 
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Safetv Procedures 

KTGEPS has acquired following IS0 certifications, 

I. Occupational Health & safety Management System - IS0 45001:2015 

2. Environmental Management System - IS0 14001:2015 

3. Quality Management System - IS0 9001:2015 

4. Energy Management System (EnMS) - IS0 50001:2018 

5. Asset Management System (AMS) - IS0 55001:2014 

For list of HSEQ Safety Procedures: please refer IXTGEPS - Annexure A (ii). 

Proiect Details 

For project details including site details, plant reference conditions &plant machinery details, 
pleaserefer KITGEPS - Annexure A (iii). 

Fuel Source 

ImGEPS plant uses indigenous natural gas as a'fuel at plant site for generation which is 
supplied through pipeline by SSGC to ICTGEPS. Citing shortage of Indigenous gas, SSGC has 
included RLNG in supply since April 2018, however, it is supplied from the same pipeline. 

Plant requires minimum gas pressure of 2 bars, however, often has to face Gas pressure issues, 
for which SSGC gives reason that the plant is located at tail end and pressure issues are faced 
due to area dynamics. 

In order to cope with the issue of shortage of gas / gas pressure, I(E is in continuous 
engagements with SSGC and discussions on draft Gas Supply Agreements (GSA) are also on 
going. 

Further, KE is also considering alternate suppliers of gas / RLNG and in this regard, once a 
feasible option is identified, KE would request for NEPRA's approval for the supplier along 
with a modification in tariff, if required. 

Moreover, agreement wjth,RLiYG/ Gas supplier may involve Take or Pay arrangements, for 
which ICE will be required to ensure regular payments for Fuel Charges as per the Gas Supply 
Agreements regardless of plant operations. Accordingly, ICE requests the Authority to allow 
these costs as pass through'in the proposed tariff. Alternatively,,the Authority may allow KE 
to consider the plant as a must run under the Economic Merit Order (EMO) to the extent of 
Take or Pay Gas arrangements. 

Cooling. Svstem 

Engines cooling water is closed circuit whichis cooled through air cooled radiators installed 
on each engine. Dedicated cooling towers are also available to cater hot ambient conditions. 

Air cooled condenser (ACC) is used as condenser for Steam turbine operation to dissipate heat 
& condense steam turbine exhaust to maintain rated vacuum level inside turbine exhaust 
system for S t em turbine operation. Further, ST Lube Oil and Generator cooling is being done 
through separate cooling water modules. 
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Minimum Loadinq 

lMinimum loading of each Engine is 1.3695 MW (Gross) based on GE's recommendations. 
Please refer KTGEPS - Annexure A (iv) for reference document. 

Fire Protection Svstem 

The plant has a state-of-the-art Fire Protection System detail of which are given in refer 
KTGEPS - Annexure A (v). 

S ~ m e s  & Inventories 

In order to ensure reliability of the plant and to avoid down time, the Company maintains 
an inventory of worth PKR 380 million as ofJune2022. 

Plant Lavout 

For plant layout, please refer KTGEPS - Annexure A (vi). 

Details of Maior Eauipment 

For details of Major Equipment, please refer KTGEPS - Annexure A (vii) 

remain in^; Useful Life 

The plant has been in operation since 2009 with a remaining licensed useful life ending on 
August 2039. 

Factored Fired Hours operated for each gas engine is given in the table below: 
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Plant Capacitv and Heat Rate 

4 8  

Average - 

Heat rate and capacity test was conducted for the plan by Independent Engineer in July 2019, 
based on which Heat rate was determined for the Current MYT 2017 - 2023 and plant capacity 

60,228 

61,170 

was updated in the Generation License. 

Test results at base load were as follows: 

Gross Capacity - MW (RSC) 95.513 

Auxiliarv - MW 3.462 I 

I N e t  Capacity - MW (RSC) I 92.051 I 
Auxiliary 3.625% 

. ..... 

Net Heat Rate LHV Basis - btu / kWh 814q.q87 

i Net ~fficiency LHV Basis I 41.867% I 
Gross Heat sate LHV Basis - btu / kM'h 

Gross Efficiency LHV Basis 

N e t  Heat Ra te  HHV Basis - btu / kwh 

Net Efficiency HHV Basis 

Gross Heat rate HHV Basis - btu / kWh 
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Accordingly, Net capacity & Heat rate (Combined cycle) for the purpose of Tariff petition has 
been talcen from Generation license which is based on tests conducted in 2019 as per IE's heat 
rate test reports. 

Further, capacity &Heat rate at Open cycle were also conducted by IE, based on wlrich values 
are given in the table below: 

~ ~ ~ ? . ~ ~ - ~  I.. .., .,;,;,.: 9 . '  . .:,f-..: 3 ' .?:!.,> .. , :. 
;:.., .;. .. .., .:Gteg&q';:'. . . ;-. ;;c ' . :< . ,,. .. ; :' .. , . . ',. , . , , .. . ,. : . ;. . , , .. .. , "::,;,.::< . . , _. .. 

95.513 87.272 -- 
Auxiliary consumption - MW 2.747 

Net Capacity - nlW 84.525 

Auxilia~y consumpfion % 3.62596 3.148% 
Net HHVheat rate - btu / 9038.043 9825.183 1 c m  

This section explains in detail the tariff mechanism of ICTGEPS to ensure cost reflective tariffs 
including component wise indexation so that all prudent costs of the plant are adequately 
recovered. 

KE is requesting a two part tariff, in line with IPPs i.e. Energy payments and Capacity 
payments on a Take-or-pay mechanism where Capacity payment shall be made for the 
Available Capacity and Energy payments for the Net Electrical Output. 

Available capacity has been calculated considering annual availability of go% and additional 
outage allowance in the year in which Overhaul is occurring. Accordingly, based on expected 
incult;ence of Overhauls, leveliied availability of 87.81% has been calculated and has been 
used as Plant factor for Variable O&M and Capacity components, so that Capacity components 
cover .the impact of outages. Details of O~~tages and billing mechanism have been further 
discussed in detail in Section 1.3. 

For indexation purposes, following Indexation factors are proposed to be used sources of 
which given in the table bdow: 

Local Inflation (CPI) I Pakistan Bureau of Statistics (PBS) - - - -- - - . - - -- . - .- - . - - - - . 
Foreign Inflation (US CPI) US Bureau of Labor Statistics 
Exchange rates (USD) National Bank of Pakistan 

KIBOR State Bank of Pakistan 
I 
1 

I -LIBOR / SOFR -- I Intercontinental Exchange /Federal Reserve Bank of New Yolk / 
1.2.1. Fuel Cost 

This component represents the cost of fuel for the Net Electrical Output (NEO) produced by 
the plant at the allowed efficiency levels and shall be indexed for any fuel price variations. 

Net Electrical Output: The net electrical energy expressed in lcWh that is generated by the 
Complex (or any Unit) and delivered to the Interconnection Point as measured by the Metering 
system. 
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Fuel price 

KTGEPS operates on Gas (Indigenous Natural Gas / RING), supplied by SSGC. NEO is 
currently recordedthrough meters at bus bar (132 KV) and is bifurcated between Indigenous 
Natural Gas / RLNG as per mechanism explained below 

Indigenous Natural Gas / RLNG - Mechanism of bill in^, prieinp., and bifurcation 

Prices for Indigenous Natural Gas and RLNG shall be calculated based on OGRA's notification. 
Prices of Indigenous Natural Gas are notified in PKR / mmbtu, whereas Prices of RLNG are 
notified by OGRA in USD / mmbtu which are then translated into PI(R / inmbtu by SSGC 
using the daily average exchange rates issued by National bank for the month. Accordingly, 
SSGC mentions the rate in PI(R / mmbtu on the bills. 

Considering prices of Indigenous Natural.Gas and RING are notified in per mmbtu, calorific 
value is not required for price conversion. 

SSGC supplies gas to ICE through single pipeline based on available gas quantity and billing is 
done based on Indigenous Natural Gas and RLNG (Distribution tariff) based on proportion of 
Indigenous Natural Gas & RLNG supplied to ICE (deteimined by SSGC based on RLNG 
imports). 

(Sample bills for the month of April 2020 are enclosed as KTGEPS - Annexure B (i)) 

Units Generated by the plant are recorded through Energy Meters at the plant and then are 
bifurcated in Indigenous Natural Gas and lUNG based on proportion of Indigenous Natural 
Gas and RLNG in MMBTUs. MMBTUs for Indigenous Natural Gas and RLNG are calculated 
using consumption appearing in SCF on bills and actual calorific value (btu / scf) appearing 
on the bills (Sample calculation enclosed as KTGEPS - Annexure B (ii)) 

Gas Infrastructure Development Cess CGIDC) 

Currently the matter of GIDC is sub-judice and no amount is passed onto the consumers. 
Subsequently, if any GIDC is paid (pertaining to prior periods) based on court verdict, the 
same will be included in fuel price PKR / mmbtu. 

IUNG from anv Dedicated Line /Alternate Supulier 

In future, if RLNG is procured from any dedicated line / alternate supplier, the same will be 
measured through separate meters- and energy will be bifurcated in supply from any dedicated 
line / alternate supplier based on actual MMBTUs, accordingly, to apply separate prices as per 
respective pricing mechanism. 

Mechanism of Part load adiustment factor 

For ICTGEPS, Net HHV Heat rate of 9,038.043 btu / kWh at base load on Combined cycle, was 
established based on IE's test with pal? load heat rate also given at 75% load. Considering 
separate tariff requests for each plant, central economic dispatch plan going forward as 
explained in section 5 and the part load adjustment mechanism followed for IPPs, ICE is 
proposing monthly pal? load adjustment based on actual operations for a month and pal? load 
adjustment factor given in the table as per the part load curve in KTGEPS - Annexure C (i) 
to C(ii) for Combined cycle and open cycle operations, respectively. This mechanism of 
adjustment based on actual part load factor will also be consistent with other IPPs. 

Part load adjustment will be based on hourly data for energy generated on plant and available 
capacity based on which part loading % for each hour will be determined. Pal? load factor for 
each hour wil l  be calculated based on part load % and part load factors given in Part load table 
(given in KTGEPS - Annexwe C (i) to C(ii)). Accordingly, a weighted average part load 
factor for Gas for the month will be calculated which shall be denominated as PLG, (Sample 
calculation for a day enclosed as KTGEPS - Annexure D.) 
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Dem-adation factor 

Reference values of heat rate and capacity (Combined cycle & open cycle) are based on test 
conducted in 2019 and KE would request NEPRA to adjust the heat rate and output for each 
year based on degradation table as provided in KTGEPS - Annexure E(i) and E(ii) which 
is based on degradation curve given in IE's report. 

Sim~le cvcle operations 

Although KTGEPS is generally run on combined cycle operations, however, in case if Steam 
Turbine is on outage and the outage is within the allowed outage allowance, as detailed in 
section Outage Allowance and the plant is required to operate to fulfill demand based on 
Economic Merit Order on pricing of simple cycle operations, KE should be allowed the fuel 
cost at simple cycle operations. 

Further, plant must be operated on simple cycle during startups when Engine(s) is 
synchronized, and ST is under start up. Accordingly, IU3 requests that fuel cost on units 
produced duringthatperiod shall also be allowed on simple cycle whereas Startup costs should 
be reduced by fuel cost claimed on units produced during start up as these will be claimed 
under Fuel cost. 

Cost of simple cycle operations is requested to be allowed if plant is operated due to dispatch 
based on EM0 Ranking on pricing of simple cycle operations. However, for allowing cost of 
simple cycle operations during startups, EM0 ranking of combined cycle shall be relevant 
considering the intended use. 

Heat rates for both open and combined cycle, are given under Plant capaciiy and heat rate 
above. KE requests that part load and degradation adjustment factor shall be applied on 
simple cycle in the same manner as for combined cycle, based on Part load and degradation 
curve.: 

Energy generated on simple cycle mode will be separately recorded through logs for 
application of simple cycle heat rate. 

Summarv of assumptions used for reference tariff 

I I Conlbined cycle / Simple cycle I Conibined cycle 1 Simple cycle I 

/ Fuel price PKR I mmbtu 1 857 857 1 3,301 3,301 1 
I I I 

I Fuel Conl~onent PKR / kWll I 7.75 1 8.42 1 29.83 1 32.43 / 

Net HHV heat rate - btu / 
I , T ~ .  9,038 9,825 9,038 

Indexation formula 

RLNG nrice 

The fuel cost component of tariff shall be adjusted on account of fuel price variation as per the 
following mechanism: 

Fuel Price PKR I mmbtu 
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Indigenous Natural Gas 

1 mere :  I 

Where: 

I FCCRLNG(R,) i = / The revised fuel cost component on RLNG in PKR / 1cWh I 

The revised fuel cost component on Indigenous Natural Gas in PI(R / 1cWh --- 
The 'reference fuel cost component of PKR 7.75 / kWh on Indigenous 
Natural Gas for Combined cycle and PKR 8.42 / kWh on Simple cycle 
The revised net HHV Indigenous Natural Gas price notified by the OGRA in 
PI(R / MMBTU 

The reference net HHV Indigenous Natural Gas price of PKR 857 / MMBtu 

FCCIG(R~V) / = 

FCCIG(R~~ = 
1 

The calculated FCCIG(R,.) and FCCRLNG(R,,,) shall be adjusted with weighted average part load 
factor for the month based on calculation as explained in Mechanism of Part  1oadAdjustment 
Factor and degradation factor under section Degradation Factor. 

PIG(R~) 

PIGCRCO 

I FCCRLNG(uo 1 = 
I 

PRLNG(R~) 1 = 

Fuel cost comuonents 

= 

= 

The reference fuel cost component of PKR 29.83 / 1cWh on RLNG for 
combined cycle and PKR 3 x 3  / lcWh on Simple 
The revised net HHV RLNG price notified by the OGRA in USD / MMBTU 
multiplied by excl~ange rate appearing on SSGC bills 

Simple cycle 
.- -- - -- - -. . - - - - - . . . -. . - 

Weighted average Part load factor for the month for Gas operations as 
calculated on mechanism explained under section "Mechanism o 

operations, respectively 

1 Part load Adjustment factor"' for combined cycle and simple cyclq 
I 

Degradation factor for the year based on degradation table given in 
KTGEPS - Annexwe E (i) 

PRLNGmco I = I The reference net HHV RLNG mice of PICR 3,301 / MMBtu I 

1.2.2. O&M Expenses 

Under the existing MYT structure, capital expenditure for maintenance of plant is allowed as 
investment plan and becomes part of Regulatory Asset base, whereas revenue expenses are 
allowed as part of O&M expenses. 

However, as explained above, ICE is proposing a tariff for remaining life of generation plant 
with structure in line with IPPs where both capex and revex nature of expenditures are allowed 
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through Fixed and Variable O&M. This will help to have better visibility and align the tariff 
structure with CTBCM requirement and indushy practice. 

Accordingly, proposed 0&M expenses are bifurcated in Variable and Fixed, and then further 
bifurcated in Foreign and local, based on nature of expenses for applying relevant indexations. 

Bifurcation of O&M is as folloxvs: 

Variable 0 & M  local 

The Variable O&M Local represents plant maintenance costs consisting of both paits and 
services which are procured in local currency by the Company. Being variable in nature, these 
costs are linked to plants' operating hours and incurred on some specific machine operating 
hours intervals. 

For tariff calculation purposes, KE has calculated levelized Variable O&M Local keeping in 
view costs of FY 2022 and based on projectedvariable O&M local for the remaining useful life 
of the plant,. including maintenance expenses being incurred at regular intervals of hours 
recommended by OEM, which shall be indexed with Palc CPI at the start of each quarter. 

Accordingly, levelized variable O&M cost per year PKR 31 million per year translating into 
PKR 0.04 / kWh at reference CPI of 158.48 average as of EY 2022 which shall be indexed 
with Pak CPI at the start of each quarter. 

Variable O&M local (levelized) 

I Variable O W  -local 30.75 708.05 I 0.0434 I I 

Indexation formula: 

'':;.'QsrNIPerunit=.PI(R:/.,, :. . :icla .T. ' . . . .. 
.. ' 

Category, ; : . : . . . . . .. _ . . ' ' ,  .. : . .  .. 

Variable O&M Foreim 

':"..;:&iiouit'-~KU~ ' ' : ~ & . n t ' p l a ~ t . f a c , t ? ~ . ~  
. .  .". ' . don: , . ..., . . .- . . . . , .. .. 

w; ! 

The Variable O&M Foreign is for imported Gas Engine & Steam Turbine capital spare paits, 
electrical spares and technical services required. Further, KE has a Material Stream 
Agreement (MSA) with OES whereby OES provides parts for Gas Engines running hour based 
maintenance/overl~auls and services (where applicable). 

. .. . 

I Var. Local. O&M(RCV) 

Var. Local O&i'i'(~~o 

CPI(RW) 

1 
CPI(RCO 

For tariff calculation purposes, ICE has calculated levelized Variable O&M Foreign keeping in 
view costs of FY 2022 and based on projectedVariable O&M Foreign for the remaining useful 
life of the plant, including maintenance expenses being incurred at regular intervals of hours 
recommended by OEM which shall be indexed with US CPI and exchange rates at the start of 
each quai-ter. 

. , . . .  . .: . .": .: .Gm..: . , :<  .. : . .  . * < :.. . . , ' .  

Accordingly, levelized variable O&M Foreign component cost per year is estimated at PKR 
970 million per year translating into PKR 1.37 / kWh at reference USD CPI of 282.03 and 

= 

= 

= 

= 

Section D - 12 

RevisedVariable O&M local Component of Tariff 
Reference Variable O&M local Component of Tariff 
Revised CPI - notified by Pakistan Bureau of Statistics lates 
available at the start of each quai-ter i.e. 1st July, 1st Octobel; lSt Jan, 
and iSt Apiil. 

1 I 

Reference CPI of 158.48 average for FY 2022 
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exchange rate of PKR 206 / USD as of FY 2022, based on projected expenses which shall 
be  indexedbased on US CPI and exchange rates at the start of each quarter. 

VariabIe O&M ~oreign (levelizedl 

Variable 0&i  - Foreign 

Where; 

Section D - 13 

Indexation formula: 

970.23 

I Fixed 0&M - local 

Revised Variable O W  Foreign Component of Tariff 

Reference Variable 0&M Foreign Component of Tariff 
The revised US CPI (All Urban Consumers) notified by US Bureau 
of Labor Statistics latest available at the start of each quaker i.e. 
I* July, 1st October, lSt Jan, and 1stApri1. 
The reference US CPI of 282.03 average for FY 2022 

The Revised 'IT & OD selling rate of USD as notified by National 
bank latest available at the start of each quarter i.e. 1st July, 1s' 

October, 1st Jan, and ~StApril. 
The reference exchange rate of PKR 206.00 / USD as of 
FY2022 

Var. Foreign. O&M(Rw) ' / = 
Var. Foreign O&M(R~~J I = 

USCPI(RW) ( =' 

708.05 

Fixed O&M local 

Fixed costs are incurred to ensure plant's availability irrespective of its operations. This 
component includes both plant maintenance-expenses and necessary allied costs of salaries 
and wages, third party services, transport etc. 

For tariff calculation purposes, KE has calculated levelized Fixed O&M Local considering FY 
22 costs and based on the projected Fixed 0&M local for the remaining useful life of the plant 
which shall be indexed with Pak CPI at the start of each quarter. 

Accordingly, levelized Fixed O&M local component cost per year is estimated at PKR 286 
million per year translating into PKR 0.40 / 1cW/h (based on units at plant factor) at 
reference Pak CPI of 158.48 (Average FY 22) based on projected expenses which shall be 
indeed based on Pak CPI at the start of each quarter. ' 

Fixed O&M local Clevelized) 

USCPI(R,~J 

285.76 

1.3703 I 

= 

708.05 

ERR~V) I = 

I 

0.4036 

E&RCO = 
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Indexation formula: 

Pndexarion formula: 

Where; 

~ i .  ~oca l .  o&M(R~~) 

Fix. Local O & M ( R ~ ~  

CPI(RCV) 

CPkne!, 

For breakup of 0&M (levelized), please refer KTGEPS - Annexure F 

Where; - ...... ..-. ... ....... 

Fix. Foreign. O&M(RE~ = Revised Fixed O&M Foreign Component of Tariff 

Fix. Foreign O&M(R,~ = Reference Fixed 0&ii Foreign Conlponent of Tariff 

USCPI(R~.~ = The revised US CPI (All Urban Consumers) notified by US I 
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Fixed O&M Foreiqn 

Fixed costs are incurred to ensure plant's availability irrespective of its operations. These costs 
are critical to ensure availability and continued operations of the plant, jobs include Radiator 
Motor Replacement, Control System Upgradation - Section & Corrective / Emergency Parts 
(E&IC) etc. 

For tariff calculation purpose, KE has calculated Fixed cost foreign based on FY 2022 costs 
and projected Fixed cost foreign which shall be indexed to US CPI and exchange rates at the 
start of each quarter. 

Accordingly, levelized Fixed O&i?l foreign component cost per year is estimated at PI= 22 
million per year translating into PKR 0.03 / kW/h at reference US CPI of 282.03 average 
FY 2022 and exchange rate of PKR 206 / USD as of FY 2022 based on projected expenses 
whichishall be indexed based on USD CPI and exchange rate at the start of each quarter. 

Fixed O&M Foreiprn flevelized> 

= 

= 

= 

= 

/ 
USCPI(R~FJ 1 = 

ERR.") 

I 
I = 

 ERR^ I = 

Revised Fixed O&M local Component of Tariff 

Reference Fixed O&M local Conlponent of Tariff 

Revised CPI notified by Pakistan Bureau of Statistics latest 

available atthestart of each quarter i.e. 1st July, Ft October, 1st 

Jan, and 1st April. 

Reference CPI of 158.48 ....... average -- ........ as of FY 2022 

I Bureau of Labor Statistics latest available at the start of each I 
quarter ie.  1st July, 1st October, fl Jan, and 1st Apd.  
The reference US CPI of 282.03 average IT 2022 

The Revised TT & OD selling rate of USD as notified by National 
banklatest available at the start of each quarter i.e. 1st July, 
October, P' Jan, and 15tApril. 
The reference exchange rate - of PI= 206 / USD as of EY 2022 
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0&M costs both Variable & Fixed (local / foreign) have been validated and benchmarked by 
Independent Consultant, report of which is enclosed as KTGEPS- Annexure G. 

1.2.3. Insurance 

I(E requests an insurance premium up to 1% of EPC cost consistent with the insurance cost 
allowed to IPPs that shall be adjusted annually as per actual subject to maximum limit of 1% 

of EPC. 

Insurance cost based on EPC cost 

EPC Cost ! USD 84.39 Mn 
1% of EPC cost I 

i USD 0.8439 Mn 
Reference exchange rate j PKR 206 / USD 
1% of EPC Cost i P I R  173.84 Mn 
Ins(Ref) Gas at plant factor I 

1 PI(R 0.2455 / kwh .. 

Insurance component shall be adjusted with actual cost at stait of the year 

i Where: I 

Further, insurance component shall be adjusted quarterly based on below formula 

Ins(~,o(,aj) 

Ins(~,o 

P(Re0 

P(Ac~.) 

Where; L. - . .- ... - .. - . . I 

= 

= 

= 

= 

1.2.4. Return o n  Regulato~y Asset Base and Depreciation 

Adjusted Reference Insurance Component of Tariff 

Reference Insurance Component of Tariff 

Reference Premium USD 0.8439 million at PI- 206 / USD 

Actual Premium in USD or USD 0.8439 million (1% of EPC cost) 
whichever is lower 

Regulatorv Asset Base 

Adjusted reference Insurance component of Tariff 

The Revised 'IT & OD selling rate of USD as notified by National 
banklatest available at the start of each quarter i.e. 1st July, 1st 

October, ~t Jan, and FApril. 
I 

The reference exchange rate of PKR 206 / USD as of FY2022 ~ 

Ins(Rc~(ndj) / = 

Regulatoly Asset Base shall comprise of written down value of plant excluding surplus on 
revaluation and including Intangibles (mainly software used for regulated business) and CWIP 
at start of control period, which will be depreciated each year based on remaining useful life 
of the plant. 

ERmev) 

ERR,? 

Regulato~y asset base based on current structure at the end of FY 2023 will be locked and used 
as a basis for proposed MYT and further additions to RAB shall only be based on any project- 
based addition / modification to the plant subject to NEPRA's approval for which a onetime 
request will be submitted for adjustment in tariff components. 

= 

= 
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With regard to RAB, KE has projected RAB as of FY 2023 at PKR 3,221 million and 
accordingly, requests NEPMto actualize the same at the start of the nexq term i.e. July 2023 
based on audited financial statements. 

RAT3 movement is enclosed as KTGEPS - Annexure H. Once RAB at end of FY 2023 will be 
fiizizedpost audit of financial statements, ICEwill file ICTGEPS - Annexure Hwith updated 
opening RAE and accordingly related tariff components, including RoRB and Depreciation 
will be updated. 

Return 

Return shall be calculated based on Return on Equity, cost of debt and Debt to Equity ratio 

Debt to Eauitv ratio 

Debt to equity ratio is proposed to be 70:30 as allowed in current MYT, subject to discussion 
in Main section. 

Cost of Debt 

Lilze existing MYT, cost of debt for local component will be calculated based on 3-month 
KIBOR plus a spread of 2.5% and cost of debt for foreign component is calculated based on 3- 
month LIBOR, spread 4.5% and hedging cost based on difference of 3 month I(IB0R and 3- 
month LIBORplus a hedging cost spread. 

Accordingly, cost of debt has been calculated using reference 3-month IUBOR of 15.16% as of 
FY22 reference 3-month LIBOR of 2.29% as of FY22. 

KE proposes KIBOR, LIBOR/ SOFR and hedging cost to be indexed at the start of each quarter 
going forward based on actual. 

Local to Foreien debt ratio 

Considering no foreign debt is currently drawn for KTGEPS, Debt has been taken at local for 
cost of debt. 

Accordingly, Return on Regulatory Base - Cost of Debt (RoRBCoD) comes out to PKR 0.54 
/ kW/h at 87.81% plant factor for FY 2024. For year wise tariff components, please refer 
Tariff table. 

RoRB - Local component of Cost of debt 

I Where: I 
/ RORBCOD ~ o c a l ~ ~ ~ ~  / = / Revised Local RoRB cost of debt component of tariff 
/ RoRBCoD(bo I = / Reference Foreign RoRB cost of debt conlponent of tariff 1 

Cost of Eauitv 

COD  local(^^,.) 

COD Local(~~o 
KIBOR(n,) 

.~ 

KIBOR(RCO 

Keeping in view currently allowed returns, return on equity of USD based 15% is proposed that 
shall be indexed based on changes in USD to PKR exchange rate at the start of each quarter. 

= KIBORc~,) + 2.5% 
= [ IUBOR(R~O + 2.5% 
= The revised 3 month KIBOR as published by State Bank of 

I Pakistan latest available at the start of each quarter i.e. 1st July, 1st  

I October, lSt Jan, and?5!~_ri1;--..--- ~ . 

= I The reference 3 month IUBOR of 15.16% as of FY22 
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For the purpose of Exchange rate indexation, indexation with reference to FY 2016 has been 
calculated considering weightage of RAJ3 each year till FY 2023 in line with mechanism used 
by NEPRA in the current iMYT. Accordingly, reference indexed cost of equity has been 
calculated using reference current exchange rate of PKR 206 / USD. Accordingly, KE 
requests the Authority to consider the actual average exchange rate of FY23 at the time of 
actualization of RAJ3 at FY23 as mentioned in "Regulatory Asset Base" section above. 
Please refer calculation in KTGEPS - Annexure I (i). 

Accordingly, Return on Regulatoiy Base - Cost of Equity (RoRBCoE) comes out to PKR 0.50 
/ kwh for FY 2024 considering USD ROE of 15% and indexed ROE of 37.98% at exchange 
rate of PKR 206 / USD. For year wise tariff components, please refer Tariff table. 

Indexation formula is given below. Further, an illustration for ROE indexation is given in 
KTGEPS - Annexure I (ii). 

RoRB - Component of Cost of Ecruitv 

Where; ..... .... . ........... .-.-.... 

RoRBCoE (R,.) Revised . RoRB cost of equity .. component ...... of tariff ............ .......... ..... . - --I 
i 

RoRBCoE (RCO Reference RoRB cost of equity coinponent of tariff I 
... ......-....-..... .-...-.- 

ERR,) The Revised 'IT & OD selling rate of USD as notified by National 
I I I bank of Pakistan latest available at the start of each quarter i.e. lSt 

I July, 1st October, 1st Jan, ..... and 19tApril. ....... - -- . - .. , I = I The Reference exchange rate of PKR 206 / USD as of FY22 
.... 

Depreciation 

~ e ~ r e c i a t i o n  shall be calculated as straight line based on written down value of RAJ3 at the end 
of FY 2023 (Current controlperiod) and remaining useful life at the end of Control period. 

Accordingly, ~ e ~ r e c i a t i o n  component comes out to PKR 0.28 / kW/h for FY 2024. For year 
wise tariff components, please refer Tariff table. 

1.2.5. Cost of Worlcing Capital 

KE requests NEPRA for working capital mechanism based on below formula, consistent with 
IPPs. 

. ......... ....... .... . . . .  /, ,-;-_ '- ,-,-" -.---" ..--.---7- ~ .,, . 
. . . .  . . I - .  

-3 r;eg'&a '- , :workinge&fiit&cb~id-gk~$' . ' .  . : . . . . .  . . . .  
- .. -- -. i 

I 
A I Cost of Stores &spares invento~y 

....................................... -..------.-p-.-p.-. 

Cost of Fuel inventory (not applicable) I 

........................... , .......... .. 
I 

C Cost of Fuel in Receivable cycle based on 30 days receipt period and 7 days payment 
period on RLNG fuel with 17% sales tax - based on 87.81% plant factor, to be 

....... ...... .A ac tua l i z~e~gx~a ' - t e r .  .---. - .................. ' 

D 1 Cost of SBLC (currently included based on SBLC given to SSGC allocated to ICTGEPS ! 

..... -. ... _Le?c~xi!beteainfi!ture in case of an~ne_w_agreement) -. . . .  I 

Working capital component has been calculated for the control period based on current 
movement of balances year on year and reference KIBOR of 15.16% plus a short term spread 
2%. 
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Cost of working capital shall be indexed with actual KIBOR and change in fuel prices, on a 
quarterly basis.Further, reference coinponent shall be updated in future through a request 
in case of any change in circumstances. 

Based on above, working Capital component comes out to PKR 0.47 / kMTh as  of FY 2024. 
For year wise tariff, please refer Tariff table. 

Worlcing Capital requirement shall be indexed through updating the template enclosed in 
KTGEPS - ~ n n e x u r e  J at each quarter including update in SBLC cost pursuant to any 
changes / addition in the arrangement(s). 

1.2.6. Pass through items 

Similar t'o the current MYT- and as allowed to IPPs, KE proposes the following items to be 
allowed as pass-through costs in the new MYT. 

C o r ~ o r a t e  tax and WWPF / 'WWF . . 
Currently, KE is an integrated entity therefore Corporate tax and WPPF / WWF on overall 
company level is a pass through item within MYT. 

Considering that-legal structure will remain same, ICE is proposing that Corporate tax and 
WPPF / WWF shall be passed through to consumers in Supply Tariff. 

However, going fo~ward, in case of any change in legal structure whereby a Corporate tax and 
WWF / WPPF is separately levied on Generation plant, same shall be passed through as done 
in case of IPPs. 

Unrecovered cdst of Current: MYT 

Any unrecovered cost of Current MYT shall be pass through in tariff. 
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Startup Charyes 

Startu~: Any startup of a Gas Unit that is necessary for a station to comply with the Dispatch 
requirements / Instructions and that results in the synchronization with the grid system. 

Consistent with industry practice, KE requests the Authority to allow start up charges, as 
defined below. 

In any month, if a startup occurs in a Financial year, KE shall be allowed to claim "Start-Up 
charges" based on Reference start up charges indexed with relevant indices, including fuel 
prices and electricity tariff as requested below 

"Start-Up Charge" shall consist of two components and is calculated as follows: 

Start-Up Charge = MDI Charge + Reference Unit Start-Up Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at startuo and shall be calculated based on the then a ~ ~ l i c a b l e  MDI 

A L 

rate in Rs/kW, from time tLtime, 

b) Reference Uni t  Start-Up Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consumed for the start-ups. 

The Start-Up Charges for each Start-Up shall be calculated as follows: 

I mere :  
I SCN 1 = I The Start Up Charges during the Month M I 

Total fked charges for the month due to Distributing segment during the 
relevant month (based on MDI for the month and MDI charge) divided by the 
total.number of Start Ups performed during the month. 
The number of Start ups to be claimed, unless any shutdowns claimed during 
the relevant month in which case this will be considered as zero. 
The number of Start ups to be claimed 

~ 

The Reference Start-up Charge as given below. Consists of the following two 
components: 
The Reference Start-up Charge for the Power Import from 'hansmission 
System during GT Startup till 
The Startup Charges 
Power from Transmission Network as per following formula: 

SCFadjustp~ = WAVCT-B~(R~,.) / WAVCT-B~(R,O 

where: 

WACT-B~(R,,.) = Weighted Average of the latest notified variable consumer 
tariff for the Industrial Consumer Category (B-qb) based on a weightage of 
4:2o for Peak & Off-Peak Rates respectively. 

WACT-B~(R,Q = Weighted Average of the reference notified variable 
consumer tariff for the Industrial Consumer Category (B-qb) based on a 
weightage of 4:20 for Peak & Off-Peak Rates (i.e. Rs. 30.33 per kWh & Rs. 
24.43 per kwh) 
The Reference Start-up Charge for the Fuel Consumed during GT Startup till 

fuel formula: 

Synchronization includi~g ST Synchronization, if applicable. - 

The Startup Charges Adjustment Factor for the hour h for the consumption of 

MDIR, I = 

I 
N1 

Na 

= 

= 

SC(R=~I 1 = 

j 
SCPIRef = 

SCFadjustp~ / = 

/ 
/ 
I 
1 
I 
; 

SCFCR~~ / = 

SCFadjustI:~ = 
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For Gas3 - SCFadjust~~ = FCCGR~V / FCCGR~ 
For HSD - SCFadjust~c = FCCHSDR~~ / FCCHSDR~~ 7 -___ 

H o t  Start: 1 0.01 
Total Cost 

Recovery based on 
Simple Cycle 

Note: Furthermore, recovery on units sent to grid has been based on simple cycle tariff, to be allowed separately for NEO. 

/ Warm Start :  

Total Cost 

Shutdown Cost 

Shutdown: Any shutdown of a Gas Unit that is necessary for a station to comply with the 
Dispatch requirements / Instructions which results in the de synchronization with the grid 
system. 

3.08 

(3.05) 

KE requests the Authority to allow shutdown charges, as defined below. 

0.01 

In any month, KE shall be allowedto claim "Shutdown charges" based on Reference Shutdown 
charges indexed with relevant indices, including fuel prices and electricity tariff as requested 
below. 

4.62 

(4.58) 

Recovery based on I 
Simple Cycle (4.13) (6.19) (8.26) 

"Shutdown Charge" shall consist of two components and is calculated as follows: 

6.15 I 

(6.10) 

4.16 

Cold Start: 1 0.04 
Total Cost 

Recove~y based on 
simple Cycle 

Shutdown Charge = MDI Charge+ Reference Unit Shutdown Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at shutdown and shall be calc~dated based on the then applicable 
MDI rate in Rs/liW, from time to time, 

6.23 

5.50 

(5.39) 

3 Propoltion of Indigenous Gas 8: RLNG in both Reference 8t Revised FCCG rill be calculated based on the actual mix of 
Indigenous Gas & RLNG used as appealing in SSGC Bills for the relevant month in which Startup Cost is being claimed rvhereas 
Reference and Revised Fuel Cost Component will be calculated a s  per Section 1.2.1 above. 
Furthermore, in case Gas is n~ade available through Dedicated Line/ Alternate Supplier as discussed in Section 1.2.1 above, then 
separate costs will be calculated and siibmitted to the Autholity for approval. 

8.31 
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8.23 10.97 

(8.09) I (10.78) I 
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b) Reference Unit Shutdown Charge: This cost will cover the  consumables, fuel and 
equivalent operating hours consumed for the shutdown. 

The Shutdown Charges for each Shutdown shall be calculated as follows: 

i = I The number of Shutdoivns to be claimed, unless any startups claimed during 
-. ........... -- _I I .._ the relevant month in which case this.~v1Jb_eonside~~as_~ro.  .-- 

Where: 
SHCM / = 

MDIRx / = 
1 
i 

Gas 0.01 o 02 0 03 0.04 I I I . . . . . .  .... .. ..L -. -. i 

The Shutdown Charges during the Month M 

Total fixed charges for the month due to Distributing segment during the 
relevant month (based on MDI for the month and MDI charge) divided by the 
total number of Shutdowns performed during the month. 

N2 ! = I The number of Shutdowns to be claimed 

4 Proportion of Indigenous Gas & RLNG in both Reference & Revised FCCG rvill be calculated based on the actual mix of 
Indigenous Gas & RLNGused as appearingin SSGCBills for therelevant month inwhich Shutdown Cost is beingclaimed~vllereas 
Reference and Revised Fuel Cost Component will be calculated as per Section 1.2.1 above. 
Furthermore, in u s e  Gas is made available through Dedicated Line/ Alternate Supplier as discussed in Section 1.2.1 above, then 
separate costs will be calculated and submitted to the Authority for approval. 

Section D - 21 ,6'-EpX 0 

The Reference Shutdown Charge as given below. Consists of the followingw 
components: 
The Reference Shutdown Charge for the Power Import from Transmission 
Sy- mode. 
The Shutdown Charges Adjustment Factor for the hour h for the Import of 
Power from Transmission Network as per following formula: 

SHCFadjustp~ = WAVCT-B$(R,~) / WAVCT-B~(R,~ 

where: 

W A C T - B ~ ( R ~ ~ )  = Weighted Average of the latest notified variable consumer 
tariff for the Industrial Consumer Catego~y (B-qb) based on a weightage of 
4:zo for Peak & Off-Peak Rates respectively. 

WACT-B~(R~I-J = Weighted Average of the reference notified variable 
consumer tariff for the Industrial Consumer Category (B-qb) based on a 
weightage of 4:zo for Peak & Off-Peak Rates (i.e. Rs. 30.33 per kWh 8 Rs. 
24.43 per kWh) respectively (i.e. Rs. 25.41 per kWh) 
The Reference Shutdown Charge for the Fuel Consumed during GT &ST (if 
applicable) De-Synchronization till Flame-Off. 
The Shutdown Charges Adjustment Factor for the hour h for the consumptic 
of fuel as per the following formula: 
For Gas4 - SHCFadjust~c = FCCGR, / FCCGR.~ 
For HSD - SHCFadjust~c = FCCHSDR, / FCCHSDR,~ 

SHC(RCI-J / = 

SHCPIR~~ 

SHCFadjustp~ 

= 

: = 

i 
/ 
1 

SHCFCR~~ 

SHCFadjust~c 

= 

= 
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1.3. Billing Mechanism 

Billing shall be based on a Talre-or-pay mechanism where Capacity payment shall be paid for 
the Available Capacity and Energy payments for the Net Electrical Output. 

Available capacity for a month shall be based on hourly Annual Dependable Capacity after 
considering outages in each year. 

Annua1,Dependable Capacity shall be based on ADCTest to be carried out at start of each year, 
to be carried out by Plant team and results of which shall be submitted to NEPRA. 

NEO will be based on energy recorded through meters as explained in above sections. 

1.3.1. Capacity Payments 

Capacity cost includes Fixed O&M local, Fixed O&M foreign, Insurance, Worlcing capital, 
RoRB - cost of debt, RoRB - cost of equity and Depreciation which are detailed in above 
sections. Capacitypayment shall be made on a monthly basis as per formula detailed below: 

Monthlv Capacitv Pavment 

- 21.5 Days (516 hours) of Maintenance outages Per Engine &ST, 

- 15 Days (360 hours) of forced outages Per Engine &ST 

Further, Additional outages will be required for Overhauls as below: 

Where: 

- Engine 60,000 Operating Hours Maintenance - in which case the Company shall be 
entitled to an additional forty (40) days of Maintenance Outage periods. 

CapacityPayment 
Availcap,,, 

CapacityPrice 

"0s. 

- Engine 30,000 Operating Hours Maintenance - in which case the Company shall be 
entitled to an additional twenty five (25) days of Maintenance Outage periods. 

- ST Major Inspection at 40,000 operating hours interval in which case the Company shall 
be entitled to an additional Thirty Five (35) days of Maintenance Outage periods. 

Further, available capacity shall also be adjusted with ambient temperature as per the table 
given in KTGEPS - Annexure K. Moreover, example for calculation of hourly available 
capacity payment of Gas is also given in KTGEPS - Annexure L. 

Outages 

Plant will maintain Annual Availability of go% considering annual outages of 10%. In addition, 
in case of periodic overl~auls, following outage days shall be allowed; 

= 

= 

= 

= 

These overhauls will be required when plant will reach the required Operating hours. Based 
on annual availability of go% and expected occurrence of Overhauls, Levelized Plant factor 
has been calculated as 87.81%. Please refer KTGEPS -Annexwe M 

the Capacity Payment, in Rupee, paid for a Month; 

Aggregate Available capacity, in lcWh, for the month based on Hourly 
Available capacity 
(Fixed OW1 local + Fixed O&i i  foreign, working capital + RoRB - cost of 
debt + RoRB - cost of equity + insurance) for the relevant inonth after 
indexatioils as explained above. 
the output degradation factor, as given in ICI'GEPS - Annexure E (ii) for 
Combined cycle, for the relevant year. O~~tput degradation is not relevant 
for Open cycle. 
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The plant will be considered as available when plant is standby including periods when gas is 
unavailable as the same is not under ICE'S control. KE remains in continuous engagements 
with SSGC for resolution of this matter and is also working on alternative options. 

1.3.2. Energy Payments 

Energy cost includes 

- Fuel cost (including Indigenous Natural Gas & RLNG), 
- Variable O&M local & Variable O&M foreign which are detailed in above sections 

multiplied by degradation factor of relevant year. 

The Energy Price shall be calculated using the Reference Fuel Cost Component duringthe year 
as follows: 

. ... . 
. . 

.- 

~-.. .. .- - 

Nahnal Gas 
-Simple 

cycle 

RLNG - 
Simple 
- - - - .. . . - - - - - 
Total 

ICE is proposing to share the savings in 0&M, if any, in proportion of 60:40 for Consumers: 
ICE, which shall be calculated at completion of Overhaul cycle. 

Overhaul cycle shall be completed when 

- Major inspections of all Engine(s) are completed at every 60,000 hours; and 

- Major overhaul of ST is completed at every 40,000 horns. 

At completion of Overhaul cycle, any savings in 0&M shall be shared in 60:40 for Consumers: 
KE, where is in case of Loss, it shall be carried forward to future years to set off with expenses 
of future years. 

For the purpose of calculation of sharing of O&M savings/ (loss) at the completion of each 
major overhaul cycle, O&M expenses ( O M  Expenses as per Profit &Loss Account &Addition 
to CWIP) as per the audited financial statements shall be used. . 
An illustration of sharing mechanism for one cycle is given in KTGEPS -Annexure N. Same 
shall be applicable for next major overhaul cycles till the end of plant life. 

1.5. Other items 

Items eenerallv covered under PPA 

Unlike previous MYT, I(E has proposed Tariff structure in line with IPPs. In case of IPPs, 
certain modalities / charges are governed under the Power Purchase Agreement, which have 
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been included in the petition. However, detailed modalities and other remaining terms will be 
agreed in a "Service Level Agreement" for which KE has prepared and Annexed a Head of 
Terms (please refer, KTGEPS - Annexure 0). Full scope SLA will be prepared and 
submitted for NEPRA's approval based on Tariff determination. 

Alternate S u ~ ~ l i e r  of RLNG 

In case of any additional requirements on account of arranging RLNG through an Alternative 
Supplier as detailed in Section 1.2.1 - Plant Capacity and Heat Rate above, KE will 
submit details of the proposal separately to NEPRA for approval. Post approval of the 
Authority, ICE will file a one-time adjustment for reference tariff components, based on 
allowed investment, Net capacity and heat rate impacts. 

Costs pursuant to Unbundlin~ ill future 

ICE is an integratedutility and therefore there are certain synergies in common costs. In future, 
if there is any legal unbundling, I(E will file for a onetime adjustment for additional costs 
pursuant to that. 

Costs Dursuant to Force Maieure Events 

Costs related to a Force Majeure Events are allowed to IPPs and accordingly I(E also request 
those to be passed through in Tariff. Details and modalities of force majeure events will be 
included under the SLA, pursuant to the Terms of Agreements as explained in KTGEPS - 
Annexure 0, in line with agreements of other IPPs. 
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1.6. Summary of Base Tariff FY 2024 &Indexation Mechanism 

In view of the foregoing and considering the significant changes in tariff structure, following 
comwonent wise indexation mechanism is being requested to ensure recovery of prudent costs 
critical to ensure quality of service. 

. . 
. I : .  . . . . .  . igJy& ,,>,>' ,.: 
Co;npsn;+ti.. : .PKR/.: 

kwh '. F ' 

................. . . . . . . . .  ..... .- -. ... 

.. ... . . . . .  .. .. . - .  - 

1 

Indexed with Pak CPI Variable O&M -local 0.04 - . .  , -CQu_a!lYZ -- -- -.j 

US CPI of 282.03 for FY 22 ; 
Variable OW1 - Indexed with US CPI and USD 

Foreign to PIUl exchange rate (Quarterly) . Exchange rate of PKR 206 / ; 
_- ~- . _  ---. I . 

Energy cos t  
31.25 _ _ _ s u w  ...... -. ...... .-. .... 

C a ~ a c i t v  cost  CPI of 158.48 for FY 2022 ; 
.. ... . . . . . . . . .  . . . . . .  ...... 

I. 
_ F%e_d 0%: ~ocal-. -ze!age - - - ., 

US CPI of 282.03 for FY 22 
Indexed with US CPI and USD average 

Exchange rate of PKR 206 / ; 
Twn 

- .  --- ......... + 1.. 2" ' .. ... 
1 Indexed with USD to PKR 

. . .  :<.:,-. , . .." .:.-. .::. . . . .  
.: . ..:; In~&afi6+~achiiim- .: % . . . . . . . .  . '. .. , . .  

Net I-IHVIUNG price of PKR j 3,301 / I"1MBtu 

! 

E n e r w  cos t  
: 29.83 File1 cost 

I exchange rate - quarterly 

. . . . . . . . . . . . . . . . . . . . . . .  

Exchange rate of PKR 206 / 

. . . . . .  

Insurance 

........... 

Annual actualization based on 

.......... 

USD as of FY22 capping of 1% of EPC cost (in USD 
terms) ! 

Indexed with IaBOR KIBOR of 15.16% as of , LCe)anddhanaeArUe14GcesL ... ......... , . Indexed with KIBOR 
(Quarterly) RoRB - Cost of Debt 

Local Recalculated based on RAB KIBOR of 15.16% as of IiY22 i 
changes due to addition of specific , . . . . . . .  .- .............. ~ 0 j e C t " ~ ~ o v e d b ~ S P R A .  . . . . . . . . . . . . . . . . . . . . .  ; 

Indexed with USD to PKR 

. .  . . . . . . . .  : .  . . . . . . . . . . . .  . . . . . . .  Referenc&&tes. , . - -1 ::' . . . . . .  
i . Indexation with fuel price. 

Impact of allowed pait load and 
degradation factor (montlily) 

I Recalculated based on RAB - Excbangerate of PKR206 / RoRB - Cost of Equity 0.50 USD as of IiY22 
changes due to addition of specific 

q ~ ~ e c t g p r o v e d b ~ N E P R A -  .. - . . . . . . .  .- ............... . . . .  . -- 
Recalculated based on RAB 

I Depreciation changes due to addition of specific 
project approved by NEPRA 1 

I 
Levelized tariff  33.20 
... .. . . . . . . . .  - - . .  4 

/ ~~~l E n e r  cosz cost simple ! 32.43 1 l:dexatiOnl~th price 1 Net H W  RLNG price of PI(R 

Impact of allowed part load and 3,301 / TvIMBtu cycle 
. - . .__ _ -. _--_ Asgradahon factor (mont&!yZ-.~ _-_ .. ._ - - 1  

Fuel cost - Ind gas - Indexation with fuel price . Net H W  IndGas price of PKR ! 
CC 7.75 Impact of allowed palt load and 857 / hlMBT.7 

degradation factor (monthly) . . _ .. . . . . . . . . - . . . . . . . . . .  A 

Fuel cost - Ind gas - i 8,42 
fuel price Net I l W  Ind Gas of PKR i 

OC Impact of allowed part load and 857 / MMBTu - i L E Y  . .  . .  . .  ............................ ~ . -  . 

Please refer following tariff tables for year wise tariffs. 
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KlGEPS 
Tariff table- FY 2024 and onwards 

Gar Fuci - RLNG 

Grorr Wpacily 
NctCapadty 
Uniu at full cspa~llv 

95.5 M W  
92.1 M W  

806.4 GWh 

Exchange rate 
KIBOR 
LIBOR 

Fuel c0.t component- 

RLNG -Simple cycle 32.43 

lndiecnovr Gar- comblncd 

lndlecnour Gar -Simple ryrlc 8.42 

PKR 33.2 / kwh US Cents 16.11/ kwh 
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KTGEIPS - &IB~~xw'@S 
List of Annexures 

EPS - Annewure A 

GEPS - AMewuI'e K 
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IWGEPS - Annexure A (i) 

Maior Activities ~edormed for im~roving verformance of the ulant 

Modifications in electrical and mechanical BOPS to enhance reliability of plant. 
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I ! GoK 

E27 - 6oK 

Eaa 6oK 

Ea3 GOK 

E28 6oK 
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ICTGEPS - Annexure A (iil 

Safetv vrocedures 

I 1 Integrated Organization Structure for Safety Procedure I 
3 i Environment Aspect and their Impacts 

4 1 Setting HSEQ Objectives and Targets 

15 j Change Management I 

7 HSEQ Trainings, Awareness and Competence ! 

8 1 Control of Doculnents and Records 

16 / Incident Investigation Procedure ?._ _ _- .......... __ 
17 1 R~sk  and Oppo~Zunity Management I-- 

g 

lo 

11 

Context of Organization and Change Management 
.............. .. .... 

ig I Personal Protective Equipment 

Communication and Consultations 

Emergency Preparedness and Response 

Calibration of Measuhng and Monitoring Devices 

1 20 i Competence, Training and Awareness I 

12 , Measurement andhlonitonng of HSEQ System 

13 i Evaluation of Compliance 

/ 22 I Lock Out / Tag Out Procedure I 
1 23 / Safety Induction I 
1 24 1 Hazardous Substances Management 1 
/ 25 / Compressed Gas Cylinders Handling and Storage I 
1 26 / Working a t  Height and Scaffolding I 
/ 27 / Manual Handling 1 
/ 28 1 Oxyacetylene Welding Procedure 1 
1 29 I Noise Management 1 
/ 30 Waste Management i 

- ........ ....... 
; Toolbox Talk Procedure 

/ 33 / Confined Space Safety 1 
; 34 / Ionization Radiation for Non-Destructive Testing I 

Section D - 30 

35 ; Use of Self-Contained Breathing Apparatus [SCBA) 
2 

37 Indoor Air Quality -~ .. .- ......... -- 
38 I Environmental incident reporting procedure 

39 1 Resource consenation procedure 

40 Ladder Procedure 
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ICTGEPS - Annexure A (iifi 

Project Details 

Plant Reference Condition 

Reference Conditions at the Plant Site are: 

1. Ambient Air Temperature = Tra = 30 deg. C 

2. Total Barometric Pressure = pr  = 1013.2 mbar 

3. Relative Humidity = 60% 

4. Power Factor = 0.85 (Lagging) 

5. System Frequency = 50 Hz 

6. Fuel Supply Temperature = 25 deg C 

7. Gas Fuel (LHV) = 34,200 Kj/I<g 

Plant Confirnation 

I Gross Capgty - IMW (RSC) 95.513 

Auxiliary Consumption / 3.462 RIW 

. Net Plant capacity I 92.05MW 

Technolog). 

Type of fuel 

Equipment 

Units 

Combine Cycle Power Plant 

Indigenous Natural Gas/RLNG. - 
Indigenous Natural Gas Reciprocating +stroke engines and steam turbine 

32 engines + 32 HRSG + 1 steam turbine 

1 Power factor 

107.312 MW IS0 Installed 

Gas Engines - GE Jenbacher, Steam Turbine - NG Allen 

. Gas Engines - JGS 620 GS-NL, Steam Turbine - UKMC-800 

Plant Characteristics 

I 
I Net Plant efficiency (LHV) ' 41.867% 

/ Lead 0.98 for Engines and 0.95 for ST / Lag 0.80 for all Engines and 
0". I 

/ Grid voltage 

/ Freauency 

Ramp up rate of generators i "16 I(MT/Sec (Open Cycle) 

I 0.33 MM7/min (Cold run-Up for ST) I 
I 

0.5 EvIWJmin (Warn run-up for ST) 

/ 0.666 MW/min (Hot run-up for ST)" 

b m e  required to synchronization to grid at 1 3 Hours & 53 Minutes for CC operation, wllen Boilers hot 

11 IV 

132 kV 
50 Hz 

/ full load 

Frequency Liinits 

The generators are capable of maintaining constailt output for system frequency range of 50 
Hz +/- 3 %  in accordance with the requirements. 
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Voltaze Limits 

The plant is capable to operate continuously within the voltage range of 132/ll 1cV +/- 10%. 
Noise 

The noise level is less than 75 dB(A) which fall within the EPA prescribed. 

Water Resources 

The power plant is designed on a subsoil water source treated through Reverse Osmosis plant. 
To meet additional water requirements, KDA water tankers we used. 
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ICTGEPS - Annexure A (iv] 

Minimum Ioadin~ details 
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Fire Protection Svstein 

Fire Protection System has following main measures: 

I. Fire area, fire escape and evacuation passage 

Plant wide Emergency "Emergency Evacuation Map" at the entrance and other 
conspicuous locations to warn and update the entrants of the buildings about the route to 
be taken to assembly point, in case of any emergency. 

Also, every building has been provided with the adequate number of emergency 
evacuations passageways (exit doors) which are always kept healthy and unobstructed to 
be easily accessible during any emergency. 

2. Evacuation Channels 

Plant has dedicated emergency warning (siren, buddy system, wallue-tallde, hot lines) 
system, while actions from every employee are clearly documented in the plant Emergency 
Response Procedure on what to do when they hear the alarm / observe an emergency 
situation. 

Moreover, dedicated Fire Wardens are assigned against individual buildings who ensure 
(in case of any emergency) the complete evacuation of the workers in the dedicated 
building. 

Plant has also dedicated assembly point, where eveiy individual has to report after hearing 
the emergency siren and then a robust headcount management system is followed. 

In case of any off-site evacuation need (due to any injuiy), dedicated emergency vehicle 
(ambulance) is also available at plant, to support prompt evacuation of injured individual 
to'the nearest medical facility. 

3. Fire-fighting system and fire extinguisher 

Internationally accepted (i.e. NFPA) and advanced firefighting & fire protection systems 
are available at plant (including fire hydrant network, water deluge system, foam 
suppression systein). Adequate number of fire extinguishers have also been installed 
across the plant premises (indoor as well as outdoor) and different training sessions are 
imparted among the team for its operation throughout the year. 

4. Fire pump and alarm monitoring 

Plant has a dedicated fire water network (covering whole plant premises), along with NFPA 
compliant fire pumps and water storage facility (supporting ample time of firefighting). 

Early detection of the fire is given paramount importance which ensures that fire is 
detected at the incipient stage. These (smoke detectors) are widespread across the plant 
and integrated with plant fire siren system. Multiple manual call points are also installed 
across the plant for actuation of the fire siren, upon observing any fire emergency. 
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KTGEPS - Annexwe A (vi) 

Plant Layout 

I 
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ICTGEPS - Annexwe A (vii) 

Details of Maior Euuipment 

Gas Engnes 

Air Filtration, Type Forced Draught Pressurized Cabin Filter Type 

Turbo Charger Make k Model MAN PBS NRzo/SJ 
I 

Yes 

Year of Manufacture 

Speed (RPM) 

Site Rating Gross /Net 

Starting System C~anlcing DC motor with batteries bachp  

2009 

1500 

2739 

Control System 
. .. ... - . -- ... - -.. 

Diane XT Controllers 

Engine Cooling System I- Closed System Radiators 

Specific Fuel Conswnption 0.280 Standard Cu. Meter 

Safety Protection Systems 

Halls I .. ..... I 1 . _1 

J 
Diane PLC in built safety interlocking and hardwire fail-safe loop 

Type of Fire Protection 
- Detection 
- Suppression 

-- -- - 

Gas Eneine Alternators 

I 1. Fire Detection system via smoke sensing initiates engine trip and cuts off air 
intakelexhaust. 

r.Gas detection system initiates engine trip and engine hall ventilation on fuel 
gas detection. 

3. Adequate Portable Fire Ex$nguisbers (DCP Sr COa) are wailable in Engine 

I Manufacturer, Country 

Year of Manufacture 

AVK, Romania 

[ Rating MVA/MW 4.4513.56 

Voltage/Erequency/Po~ver Factor 11oooV/50Hz/o.80 I . . . . . .  ....... ~. ..................................... -.< 

1500 I 

! Insulation Class F i - 

AVK, Germany 

2016 

Excitation Type 

Protection 

Efficiency 
Cooling 
-Stator winding 
-Stator Core -Rotor 
Type of Fire Protection 
-Exciter 
-Generator 

2009 I 
TypeJModel 

Brusl~less Excitation /AVR 

OC/SC, EF, W, UF, OV, OF, df/dt, RP, LOE, NC, Differential 

97% @ .8 PF, 97.6 @ LOPE 

Forced Air 
- 

Smoke Detection 
- Portable F i e  Extinguishers 

DIG 142 e/4 
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Steam Turbine 

! Manufacturer 1 NG Allen I 

/ Model I MC-800 1 
I Serial Number I 415534 1 

- -  PC--- *- 4 - -- - . - .- .-- - Low - -. Reaction - 
Stages 9 

I Rating, IS0 &Site I l0 ,OOO KW I 

1 Casing I OEM Provided 1 
I HP Steam pressure I 17 barg I 

- 

HP Steam temperature 355 Deg. Celsius 

52 TPH 

Not Applicable 

I Control System, Make &Qpe  I Allen Bradley PLC I 

LP Steam inlet pressure 

LP Stea111 inlet temperature 

Not Applicable 

Not Applicable 

I 
- Heat detection and water deluge system. 

Type & Specs of Lube Oil 

Type h Specs of Control Oil 

I Type ofrire Protection 

IS0 VG68 

IS0 VG68 

- Beam Detection System 
- Portable Fire Extinguishers (DCPJCOz) available at site 
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Steam Turbine Alternato1.s 

Manufacturer 

Year of Manufacture 

I speed 1 1500 I 

Indar 

2014 

Model 

Serial Number 

Rating ~NA/IMW 

l voltage 

I Frequency I go I 

I..%900-x/4 

4010000892 

12.875 

11000 

I Power Factor 1 0.8 1 
/ Insulation Class 

1 Cooling Medium ] Water-Air I 

I I 

I I Excitation Type I Blushless / AVR I 

/ ProLection 

I Efficiency 1 97.3% @ 0.8 PF, 98.1 O1.o PF 1 

POC, -ve seq, GOC, Phase diff, High set overcurrent, W, OV, Pllase 
reversal. UF/OF. LOE. RP. ROCOF. inadvertent enereization. 

Section trans for me^.^ 

Cooling 

Type of Fire Protection 
-Exciter 
-Generator 

1 Manufacturer / Hitachi ! Hitachi 1 Hitachi 1 Hitacl~i I 
----- . --L . - . - . -..I 

TEAWC (Total ellclosed Air Water cooled, IC81M9 

Heat Detection System and Manual Suppression System 
- Portable Fire Extinguishers (DCP/COz) available at site 

I Counby of Origin 
I year of 

Manufacturing 
I International 

( Cooling ( ONAN/ONAI: 1 ONAN/ONAF I ONAN/ONAF 1 ONAN/ONAI: 

Standard of 
Manufacture 

Rating 

1 Separation I YES i YES I YES I YES 1 

.Japan 1 Japan 
I 

1978 i 1976 

1 
IEC 76-1967 ! IEC 76-1967 

I 

22 MVA/~O MVA / 22MVA/30 hNA 

Japan 

1976 

Japan 

1976 

IEC 76-1967 

22 MVA/3o MVA 

I 
IEC 76-1967 

22 M V A / ~ O  MVA 
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I Manufacturer PEL I 

.... 
... 

Deluge Fire YES YES YES YES 
Protection 

Country of Origin Pakistan 

Year ,,: 2015 

1nternational Standard of blan~~facture IEC 60076 

Type TMNO 155001145 

l SerialNumber PEL-HV115oo12 

Dissolved Gas 
1 Monitoring 

Fire Separation 

Frequency 

Oil Capacity 

Containment, Oil 
Drain Pit, type &size 

Type of 
- Fire Detection 
- Suppression 

KVjLV Voltage 132111 KV ! 
5 

ONAN 
. -- ............. - . . - ...-. - . 

YES 

YES 

/ Dissolved Gas Monitoring YES (not online) 

YES (not online) ' YES (not online) i 
NA / Firewall 

I 
50HZ 1 5 O m  

13524Kg j 13524KP 

I Fire Sepaation Firewall 1 

YES (not online) 

Firewall 

5oHZ 

13524 ~g 

Yes 

Heat Detectors & 
Deluge System 

Yes 

Heat Detectors & 
Deluge Systeln 

Frequency 5oHz - 
Oil Capacity 10,074Kg 

Containment, Oil Drain Pit, type & size Seconday Oil Containment Pit, 798.3 cubicft, 22605 L capacity 

Type of I 
-Fire Detection ! Heat Detectors &Deluge System 
--Suppression 

YES (not online) 

NA 

5 o ~ Z  

13524 Kg 

Yes 

Heat Detectors & 
Deluge System 

Yes 

I 

Heat Detectors & 
Deluge System 
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Auxiliai~ Transformers 

.- 
nment, Oil Drain Pit, 

. . . . . . . . .  . . . . . . . . .  ..,_ . . . . . . . . . .  ;,: . ..'.., :...:.;; ... ;: .. . . .  . . . . . . . . . . . . . .  D c i p o n  : ... , % .  . . . .  ', .................... . . . . . . . . . .  . .  . f  . . . . . . . . . . . .  : , ;  ,,.:. ' :,.. P;+g&eter$,i:., . . . . . . . . .  'b : :. .;!; . . . . . .  .( 
/ Manufacturer ! PEL 

! 
Year 2014 

- - -- - t~ -..... -- ... 
International Standard 1 IEC 60076 

Serial Numbers ,I 342635 

/ Rating 

j OA'AN ! 
I .  I 011 Capacity ! lago kg 

- -- - 

Containment, Oil Drain Pit, type & size ; 
Yes 

Type of 
j 

--Fire Detection Yes 
-Suppression 

I 
1 
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Emer~encv Diesel E n ~ n e  

M e  1 - 
, Model I - 

i ~ 

/ Bore 

Wur stroke Diesel Engine 

TAD-1242 GE 

Engine Output 

I Number of cylinders 1 - 
398 

6 

I Max. Cylinder pressure I bar I Not Available I 

-- - - 

I I 

I Speed 1500 ! 

Stroke I mm 

Cylinder configuration 
f 

Rotation direction 

I Mean effective pressure 1 bar 1 Not Available 
,.----A .......-..-... ~ 

150 

In-line 

Counterclockwise 

-- - 

Waste Heat Recoverv Steam Generator (a2 WHRSG) 

/ Year I 2014 I 

1 Manufacturer 

Country of Manufacture 

I Type/Model Water tube 
-~ ---. -....... -................... 

Heat source Exhaust gases 
........... ~ ...... ........ - .~  ........... 

HP Steam pressure 
..... ...... 

17.0 barg 
- - - . .  -.... I ..~ ...A 4 

Descon 

Pakistan 
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KTGEPS - Annexure B (i) 

RLNG S a m ~ l e  Bills April 2020 

T~riHICurtomrOa~r IND' 
G n l m  M i , <  1200271600728'- . - 

S~,:Soutfiun Gas G ~ n ~ m ~ L i m l t e c l  
' .Bl id:i ,$SeSulLle~ll  R i d  MIS W K O R A W l T O W N G A S N R O I N E ~ ~  

x-oeollrum1aa 

Rol l ia l .  
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m T O O P  MMBN !t:F P p X W R l  TthW 

9173'47931 1 , 7 9 9 ~ 1 1 1  1 I 

MIS K€SCKORAWlTOWNGASNPSINE[h7GTl 

X.Md*Ynfltd 

P ~ L N L  I, 
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Indi-enous Sample Bills April 2020 
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I 

SuiSauihcin Gas Compnny U t c d  
D I ~ ~ l & . S k ~ d ~ S u l ~ ~ ~ n r q u d  MIS ESCKOMffilWWNGPSTURBINE(~CT) 

X-mdncumtrd 

P1DINal. 
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ICTGEPS - Annexme E (ii) 

Current month reading I SCBI A 12,107,310 69,792,356 

Previous month leading i SCBI B 3,762,665 66,167,232 - - -- -- - -- 
Total Consumotion i SCM C=A-B 8,344,645 3625,lul 11,969,769 1 

F 35 35 35 35 1 
NG conversion from SCM to SCF : SCF 

- - 

RLNG Consumption 1 SChI I D 

Indigenous Natural Gas 1 SCBI 1 E=C-D consumption - 

RLNGconversionftom SCMtoSCF ; SCF 1 H =DxF  I 90,565,223 1 39,361,039 1 - 1 129,926,261 1 

2,551,571 

5,793,074 - . 

Total MblBTUs ; ?vIMBTU ( L = J  c K 1 280,599 1 121,899 1 - 1 402,498 1 

1,108,952 1 1 33660,523 1 

215161172 - / 8 2 3 0 9 9 W 6 1  
-- ---- . 

Gross Heating Value (GCV) i BTUISCF 

NG MMBTUs / ?vIMBTU 

RLNG ErLMBTUs i MMBTU 

Generation on Gas - 1 46,129 1 
- C ------j 

Genetation on RLNG - 1 14.107 . 
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J = G x I I 10% 

K=HxI110A6 

194,799 84,609 1 279,409 

85,800 37,290 123,090 
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ICITrEPS - Annexure C Ci) 

Part load Adjustment Factor table - CC 

3 Sections (q Engines) 

2 Sections (16 Engines): uiinimum number of engines required for conibined cycle operations 

Section D - 49 
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IWGEPS - Annexme C (ii) 

Part load Adiustnient Factor table - OC 

3 Sections (24 Engines) 

2 Sections (16 Engines) 

I Section (8 Engines) 

Section D -50 
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IZTGEPS - Annexure E Ci )  (Gas) 

Derrradation table -Net Heat rate HHV 

NETHeat Rate Degradation Factor- HHV 

'3rd party Heat Rate Test.conducted in July-2019 
FY 18- 22 :As per actual Operating Hours 
FY 23-39 :As per87.81% Utilization 

Section D - 52 o 
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ICTGEPS - Aunexure E (ii) (Gas - applicable for Combined cycle) 

Degradation table 1 Net Outaut (Gas) 

* 3rd party Heat Rate ~ e s t  conducted in July-2019 

FY 18 - 22 : As per actualoperating Hours 

,FY 23-39 :As per 87.81% Utilization 

Section D - 53 
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O&M break up 

KTGEPS O&M Levelized per year 

Section D - 54 

Plant O&M Cost - excluding MSA 

Overhead Cost 

2 ~ 8 9  

MSA 

93.11 

192.65 
-~ . 

473.15 473.15 

497.08 

-. ~- 

Total 

29.82 

0.93 

30.75 

641.91 

193.58 

1,308.64 21.89 285.76 , 970.23 
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OlrnlnE FXllMn $348 4348 $348 9,348 9348 4318 9.348 9,318 9.348 9.348 $348 9 2 4  9,368 9,348 9.3411 9348 3348 
D?ilal&rlion PXRMn 
Ohpmul PUIMn 
(lalnc PXRMn $1411 9348 ,,US ,348 I.I4LI 3 4  9,348 93411 9,UI ,348 9,348 9318 9348 9348 9.348 1348 B 3 8  9,348 
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11.662 17.66% 1166% 17.66% 17.66% 17.66% 17.66% 17.16% 17.66% 11.66% 17.66% 27.66% 17.66% 17.66% 17.66% 11.66% I 7 S X  



K.Elc"rlcUmlted 
~ e n c n t l o n  PlrntsTart f f~ct i tbn 
MGEPS 
Anncrure llil- Olrvlrtton 01 lndcxcd ROE 

M 8  amount-Generation PKR mn 5.862 5.826 5.538 5.094 4.897 4.885 3.947 3,221 3,221 

~dditlonr,netof Depreciation& Oirp~ralr durtngthe year PKRmn 136) (a91 1441 1197) 112) 1937) 17271 

W I c u I ~ t ~ d ~ Y l l h  refemncefoexrhangc ratcofa r ~ l ~ v a n t y e r r ~ ~ ~ ~ r h a ~ g ~ ~ a t ~  of brrcycrrfotcxrmplc 16.31%tn FY2Ol9ral~utatedas PKR 158.38lUSD dividcdby PKR 136.17lUSO 

Total M B  PKRmn 5,862 5.826 5,538 5,094 4.897 4,885 3347 3,221 3,221 

YC~IYIIIC b r ~ a k u p o f M 8  

FY2019 I PKRmn I I .9%j -961 -11%1 -14%/ .14%I 

5,662 

136) 

12891 

14441 

11971 

1121 

(9371 

17271 

Wetghtrgr of  M B l b )  

FY2016 I PKRmn 1 100%1 l 0 l % l  106%I 115% 12% 1 2 ~ 1  149%) 182~1 182% 

Tom1 PKRmn 100% 1WI( 100% 100% 1W% 100% 100% I W %  100% 

5.862 5,862 

(36) 1361 

12891 1289) 

14441 14441 

11971 

5,862 1 5.862 1 5,862 

-1% 

FY 2020 

FY2021 

FY 2022 

FY 2016 I PKRmn 

w-fiq* I ova-m I I I .<%I 6% .=%I .G%I -7%: -911 -9% 

-1% -1% FY 2017 pKRmn 

1361 

1189) 

[Wl 

11971 

112) 

19371 

17271 

13s 

12891 

(544) 

11971 

1121 

5.862 1 5,862 1 5.862 

FY2017 

FY2018 

FY2OW 

M2020 

M2021 

N2022 

FY2023 

PKR mn 

C61 

12891 

1444) 

( ~ 7 )  

112) 

19371 

1361 PKR mn 

PKR mn 

PKRmn 

PKR mn 

PKRmn 

PKRmn 

PKRmn 

-811 .I% 

FY 2023 I PKRmn I 

1361 

1289) 

-1% .I% 4 %  

-4% 

PKRmn 1 
PKR rnn 

I 

4% 

. I  I 
- I  - 1  -23% 

-5% 

23% 

0% 

.6% 

0% 

-24% 

6 %  

0% 

.29m 

036 

-29:: 



K-Electric Limited 
Generation PlantsTariff Petition 
KTGEPS 
Annexure I (ii) - Illustration for ROE Indexation 

Reference RoRB Cost of Equity component for FY 
PKR 

2024 
a 

Tr & OD selling rate of USD as notified by National 
250 

bank of Pakistan atJune 30,2022 
PKR / USD b 

Reference exchange rate PKR / USD c 206.00 

Indexed RoRB Cost of Equity component for FY 
2024 

PKR/kWh d = a x b / c  0.6096 



K-Electric Limited 
Generation PiantsTariff Petition 
KTGEPS 
Annexure J -Calculation of Working Capital 

KlBOR % a 15.16% 
Spread % b 2.00% 
Total % c=a+b  17.16% 

1 

Receipt - days 
Payment - days 
Net days 

RLNG bill 

Net capacity 
Load factor 
Units for 365 days 

days d 
days e 
days f = d - e  

MW g 92 
% h 88% 

GWh 1=gxh24x365/1OA3 708 

Allowed Heat Rate far theQuarter btu / kwh I 
Reference price PKR/ MMBtu k 

Amount far 365 days PKR/kWh I = i x j x k / l 0 " 6  21,123 

Amount far outstanding days 
With sales tax 
Cost of working capital 

PKR Mn m=fx1/365 1,331 
PKR Mn n = m x ( l + l 7 % )  1,557 
PKR Mn o = c x n  267 

Daily gas 
60 days 
Amount of 60 days 
Actual SBCL given 
Lower of 60 days or Actual 
SBLC cast 
cost 0fSBLC 

MMBTu p=gxjxl,000/10A6 
MMBTu q = p x 6 0  1 
PKR Mn r=kxq /10A6 
PKR Mn r l  
PKR Mn r2 = lower of r & r l  

% s 
PKR Mn t = r 2 x s  

Invento~/ amount 
cast 

PKR Mn u 
PKR Mn v = u x c  

Total cost of working capital PKR Mn w = o + t + v  335 

Net Capacity units at Plant factor 
Gas - CC GWh x 708 

Gas - CC PKR/ kwh z = w l x  0.4726 
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ICTGEPS - Annextwe IC 

Outnut adiustment in Temnerature (Combined Cvcle) 

Section D - 59 
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K-Electric Umlted 
Generation PlantsTariff Petition 
KTGEPS 
Annexure L -Capacity Samplc Calculation 



Gcnention Plants Tariff Pctition 
KTGEPS 
Annexure M-Dutagerchcdule and Plant factor 

Hours 1 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 408 
Days b 366 365 365 365 366 365 365 365 366 365 365 365 366 365 365 365 62 5,906 

Days- Cumulative for 32 cngines b(i)=bx32 11,712 11.680 11,680 11,680 11,712 11,680 11,680 11,680 11,712 11,680 11,680 11.680 11,712 11,680 11.680 11,680 1,984 188,992 
Hoursin aycar c = a x b  8,784 8.760 8,760 8,760 8,784 8,760 8,760 8,760 8,784 8,760 8.760 8,760 8,784 8,760 8,760 8,760 1,488 141,744 

......- .. ........-.. -- .. :~ .t;.. .- - ... .. . . . . . .  
t~LE?2~2LwawL>: ......... ..-:..:: --.-.-- : .... %. 2 -., 
32 Engines d 

87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 87.8 
ST 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 
Plant 95.5 95s 95s  95.5 955 95.5 95.5 95.5 955 95.5 95.5 955 95.5 95.5 955 95.5 955 955 

I-̂-F-rrC .IC---,--..< -T--- . - - -  --- 
3 

s~h~cr?o%?cc!l?yi~_N4t4. ;;:, .L;I:_ ::'c L.:L .. 
32 Engines (21.5 per Engine) 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 688.5 161.5 11,177.3 

f 
51 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 21.5 4.0 348.2 

,-.--,---C,-------l i-ii- .*.- jv . ------.- -., 
F 0 ~ e ~ 6 & t $ g ~ v ~ ~ : : ! > : - ' : ~ ~ - . : - : ~ . ~  -1 
32 Engines (15 per Eneinc) f 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 480.0 82.0 7,762.0 

ST 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 3.0 243.0 

Plant 
i = W. avenge 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 12.2% 10.0% 

g / d  

Annual Availabilily% j= loO%-i  90.0% 90.W 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 90.0% 87.8% 90.0% 

. . . . . . . . . . . . . .  > ,,,,,,,,.,. ..-....................................... . . . .  .: :.. . . . . . . .  2 @,q,&G:. y,:';y,:;: ;..,.+;, ..:#:' :'*"'- .. ...... .... . -  .:, -..: - .- .:.. .'i .':, ...,, ., : ,:. .i -:. . . . .  . .  . . .  .. ...: . . . .  . . . . . . .  ..:. . .... . I . . . .  ... , " ,  . . , L  . . , ,  >. . i .  ; <  , ,  .,..:< :.:::;.:- ;::;., ,: :,:;?.: :2..... . , a , .  ::..s!:2..:*. ..'.-- 

c"*&Gi;";. :.':';: I~?.-' .'. :;:, ,,.: : '7' . . . .-.: 
., 

32 Engines [ l ~ " ' T 7 ~ ~ 9 i j Z ~ ] ~ ~ ~ " 1 ~ ~ ;  "441 0 8 1 5 4  
"5847 "3,539 l6l.231 "8,944 "6,636 184,328 192,021 193,327 

ST 32016 -391119 47401 55093 _- 70 498 : - ~ T m  ;GI 1 ~ 9 8 0  1 116,672) ~4,3851 ~ o Z ~ ~ ~ 4 ~ ]  
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Generation Tariff' Petition - Section D: ICorangi Town Gas Engine Power Station 

ICTGEPS - Annexure 0 

Head of Terms 

POWER PURCHASE AGREEMENT 

TERM SH13ET 

This Termshee t  d a t e d u r  (the "Date of Signing") is a summary  of thepr incipal  a n d  indicatiue t e t m  
for inclusion in the  Power  Purchase  Agreement (the "PPA'Y to  be entered in to  between XY 
Generating Statiotr (Plant) which is p a r t  of ICE'S generationfleet, a n d  Transinission/Load Dispatch 
Center (LDC) of ICE (indiuidually a "Party" a n d  together the "Par t ies '~  in relation t o  t h e  sa le  a n d  
purchase  of electrical energg. Tlie terms a n d  conditions containedin this non-binding t e rmshee t  a r e  
indieatiue a n d  non-binding in nature.Ang such  obligation o r  agreement will be created onlg by the  
erecution of a definitiue p o w e r  purchase  agreement  (the "PPA") by Sello. a n d  Buyer  (as defined 
below, a n d  colleciiuely the ll~al.ties"), the  provisions of which, i f so  executed, will  supersede this 
TermSheet  a n d  a l l  o ther  agreements, ifany, related t o  this document a n d  theproposed transaction. 

; : ~ ~ e ~ $ ~ ~ ~ ~ ~ ' : ~ ~ : ~ ~ : : ~ ~ ~ ~ : $ $ , : ' : ; ' ~ ~ ~ ~ ~ : : ; ~ ~ ~ ~ ~ ~ ~ ? > ; ~ . , ; , ~ ~ ~ ~ ~ ~ ~ ~ ; ~ $ ~ $ ; $ ~ ; ~ ~ < ~ 3 ~ , $ ~ $ T ~ i ~ ~ ~ 5  
-.; ',::'. ,:;.......; ... ...................... .. .*. -:..-..- . . .. ...-. 
.*. ., .... >. :. ... .... .. , ,. -,: *., ,*:: :.,*. -,?: >.+.., s; :?.. .* 2 .  .., .,.,..>w~..;':,\: . . ... ...:A<: :3 %.,:<.r::,F:d+,:: ", 

ICTGEPS 

Load Dispatcli Center (LDC) / Supply 

The Plant shall sell all electrical energy generated by it to the Buyer based on the 
dispatch instructions issued by Buyer and the fuel available with Seller to meet 
such dispatch in line with the agreed availabilityplan between buyer and seller 

[.I Descriptioi~ ofplant to be added 

Thenproduct" to be delivered andsold by Seller and receivedandpurcl~ased by 
BuyerconsistsoE (a)allenergy,orBu)~er'sapplicableportion, expresed in b'Mnl, 
generated by the Plant and delivered to the delivery point/interconnectionpoint 
('!Delivered Energy") b) all other plant output including capacity and 
anc~llaqp services c) Black start facility, if applicable 
ThetermoftliePPAshaIlbeeffective ontheEffectiveDate(tobedefined in the 
PPA) and shall terminate =Contract Yeas or the expiry of the regulatory license 
of the Plant, whicliever is earlier, following the Effective Date ("Term"). 
"Contract Year" means each consecutive12-n~ontliperiodduringtlieTermthat 
cnmniences onthefirst dayofJulpfollowingtlieEffectiveDate, andeveryJulyl* 
thereafter. ThefirstCo~ltractYearshallbeapartial~~ear,con~n~eucingon the 
Effective Date. 

The Contract Capacity shall be XX MW (net, at reference condition) 

Buyer shall have evclusive right of enera  and capacity of the Plant. 

Subject to terms of PPA, The Seller shall: 

(i) Make available to the Buyer the Declared Available Capacity up to 
the Contract Capacity 

(ii) Deliver and sell to Buyer at the interconnection point, the 
dispatched net electrical output 

Subject to the terms of PPA, the Buyer shall, in accordance with NEPRA approved 
tariff: 

(i) Pay Declared Available Capacity (Take or Pay mechanism) 
(ii) Pay for the dispatched and delivered net electrical output 

s*.>."<,; ~. . 
, .;;. .,,.. . . .-.. .. 

3) 

4) 

5) 

6) 

7) 

8) 

?Tq$,~s::;::, r.:.~,,? ;:?:,:,;'. .. .,,: ,:, .. . .r.: 9::s;::': .. :.. , . .-:'-'L.'L .;i.,i.. 

Seller 

Buyer 

Purpose of PPA 

Plant 

Product 

Term 

Contract Capacity 

Sale and Purchase of 
Energy and Capacity 
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Section D - 66 
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Buyel2s share of the Delivered Energy shall be measured using electlic meteling 
devices. The Metering System shall be in place prior to the delivery of net 
electrical output to the interconnection point. Seller shall maintain and Buyer 
shall inspect such electric metering devices In accordance with the agreed terms 
and conditioiis behveen buyer and seller and approved by NEPRA. 

The PPA shall contain provisions pursuant to wvhich Seller shall send Buyer 
monthly invoices in form and method determined by the Parties, showing the 
amount due to the Seller for the relevant month, specifying MWs supplied, all 
billing parameters, rates and factors and all other data relevant to the calculation 
of payments. 

Tlie Plant shall peiform at a Net Heat Rate (NHR) of XXXX as witnessed and/or 
approved by NEPRA. Necessar). Corrections shall be applicable on part load 
operations. 

At the beginning of each Year, the Plant shall subinit to the Buyer, its Annual 
Operational Plan, which shall include but notbe limited to the following: 

- Planned Outage Schedule 
- Maintenance Outage Schedule 
- Forced Outages Allowance 
- Annual Availability 
- Minimum Dispatch requirements as per technical limits 
- Fuel allocation as available from the Fuel Supplier 

Upoil receipt of the Plants' Annual Operational Plan, the Buyer shall review and 
provide timely feedback on the operational plan based on the following: 

- Theyear's demand forecast 
- Economic Merit Order Projection (tentative) to be provided to the seller 
- System constraints including planned outages in the nehvorlc if any, to 

be provided to theseller. 
- Annual Dispatch Plan (tentative) -to be provided to the Seller annually. 

Upon review of the Plant's Annual Operational Plan, both Parties shall mutually 
agree to the final plan for the upcoming contract pear 

Seller shall achieve availability of no less than XX%, The Plant shall be 
responsible for the availability ofthe Complex for Dispatch by the Buyer. Upon 
receipt of a notice of Dispatch from the Buyel; the Seller shall generate and 
deliver the Net Electrical Output at the Interconnection Point in accordance with 
the technical limits as per grid code and all applicable standards/prudent 
practices. Tlie Seller shall give prompt notice to the Buyer regarding any changes 
to availability of the Complex caused by events such as: 

(i) Force Majeure Event; 

(ii) Scheduled Outage; 

(iii) Forced Outage; 

(iv) Partial Forced Outage; and 

(v) Any other event wvhich causes alteration in availability 

, , ,  . : .. . 
?...:" :. . , , . , 

g) 

12) 

13) 

. : .,; . ,..,..: .-... . .::..-.;< ".',.'. e.::.,;,,,; ...,.: '. .,,.,.....,, ,. . , .-,.,., . . , ,.. 

Metering 

Billing 

Net Heat Rate 

Annual Operational 
Plan 

Plant Availability and 
Dispatch 
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14) 

- 

16) 

17) 

lg) 

,ol 

21) 

23) 

Operation and 
Maintenance Costs 

Others 

-- 

Fuel supply 

Start-ups and 
Minimum Load 

Billing 

Liquidated Damages 

Force Majeure 

Events of Default 

Termination 

ResO1ution 

Seller will bear all costs and expenses for Operations and Maintenance of the 
Plant and any othercostsi~p to the delivery /interconnection point for the 
performanceofSeller's obligations under the PPA(collectively, theUSeller Costs"). 

ancillary services costs to be excluded from the Seller Costs shall be discussed 
in the PPA. 

ThePPA~villalsoinclude,a~nongotherthings,thefollowingcovenants, terms, 
and/or conditions: 

Seller will insure operate, maintain, manage, replace, repair, study, test, 
and othenvise use the Plant up to its batte~y limits in accordance with (i) 
Seller's obligationsinthePPA,and the OEM Manual(s), (ii) Prudent 
electrical and utility practices,and(iii)allapplicablelaws(including 
environmentallaws), consents, and governmental approvals, including 
all applicable standards and guidelines adoptedfrom time to timeby 
governlnental authorities 

" Sellerwillschedule and petfornl required maintenance according to the 
PPA 

" Sellerlvillinsureagainstallinsnrablerisl~withcoverageinan~~ount not 
IessthanMIreplacement costandontern~sspecifiedinthePPA. 

The Seller shall make its best efforts for the availability and allocation of Main 
fuel to the Gen Station to maintain guaranteed availability and to meet dispatch 
notifications. 

The Seller shall make technical references available to the Buyer concerning the 
required times for Start-ups and minimum comple~/machine loading 

Relevant Payment Terms for Energ). shall be 30 days. The Buyer shall pay the 
Seller the Capacity Payments for the available capacity for each month (70% in 
advance and 30% immediately after month end) and energy payments for 

-dispatched and delivered net electrical output for the relevant tnonth. 
To be discussed between the Parties 

Force Majeure Events and the obligations, duties, compensation, and recourse 
available to each Party during such events including but not limited to P P W  
(Pakistan Political Events that occur inside or directly iuvolve Pakistan) and 
CLFME (any Change in I aw  to the extent of Force Majeure Event) shall be 
negotiated and finalized in the PPA. 

The PPA will also include a termination light for extended force majeure that 
impacts Party's ability to perform under the contract. 

The PPA~vill includestandard events of default, as appropriate. 

The PPA will include standard terms for Termination. However, Parties agree that 
there shall not be any Termination for Convenience in the PPA. 

In the event of any disputes between the Parties, the Parties shall seek to resolve 
the same in the following order: 

I. Through mutual discussion involving Steering Comnlittee 

2. Ifthe dispute in question is not resolved through mutual discussions, then 
senior management of K13. shall resolve the disputes. 

Otherterms &conditions for settlement of disputes shall bemutually agreed 
between the Parties 
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Section D - 68 

25) 

26) 

2 7) 

Indemnification 
' 

Governing Law 

Confidentiality 

Seller shall indemnify Buyer against any damages (unless resulting from Buyer's 
gross negligence or willhi1 misconduct). 

Buyersliall indemnify Seller against any damages (unless resulting from Seller's 
gross negligence or willhil misconduct). 

Laws of Pakistan 

EachPastysl~~ll be required to keeptheterms andprovisions, ofthePPA and this 
Ten11 Sheet, confidcntialandprol~ibitedfro~ndisclosi~~gsucl~tern~stoanythird 
party, subject to certain limited exceptioiisspecified in thePPA. 
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Reliance Restricted / 
EY 
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working world 

Chief Financial Officer 
K-Electric Limited 
KE House, 39-B 
Sunset Boulevard, D.H.A. Phase 2 
Karachi, Pakistan 

Project Power - IC Report on O&M cost evaluation of KTGEPS . 30 November 2022 

Dear Sir 

In accordance with your instructions, we have performed the work set out in our Purchase Order (No: 7500048189) dated 29 
March 2022 (the "Engagement Agreement") in connection with the evaluation of forecast of operations and maintenance cost 
of owned power generation plants prepared by K-Electric Limited ("KE" or the "Client" or "you"), as part of seeking stand-alone 
tarifffor each power plant under IPP mode from National Electric Power Regulatory Authority ("NEPRA") ("the Project" or 
"Project Power" or the "Transaction"). 

Purpose of our report and restrictions on its use 

This engagement is of due diligence in nature and accordingly this due diligence report ("Report") on Korangi Town Gas 
Engine Power Station ("KTGEPS) has been prepared by consortium comprising OMS (Private) Limited ("OMS or "Technical 
cum lead consultant") and EY Ford Rhodes ("EY" or "Financial Consultant") (hereinafter jointly referred as "Independent 
Consultant" or "IC", "We" or "Our") based on their respective technical and commercial analysis performed in accordance with 
the scope agreed vide Engagement Agreement. The supplementary analysis performed by IC during the course of this 
engagement has been compiled and submitted to KE separately. 

This Report has been prepared on the specific instructions of KE, solely forthe purpose of the Transaction and should not be 
used or relied upon for any other purpose. This Report (or any portion or summary of it) may not be quoted, referred to or 
shown to any other parties except as provided in the Engagement Agreement. 

We accept no responsibility or liabilityto any person other than to KE, or to such party to whom we have agreed in writing to 
accept our responsibility in respect of this Report, and accordingly if such other persons choose to rely upon any of the 
contents of this Report they do so attheir own risk. 

Nature and scope of the sewices and limitations . ~. .~ . -- -~ - -  

The nature and scope of the services, including the basis and limitations, are detailed in the Engagement Agreement. 

Whilst each part of our Report addresses different aspects of our work, the entire Report together with Appendices should be 
read for a full understanding of our findings and advice. 

"Banner headlines" used in this Report are intended only to act as an introduction to the page concerned and should be read in 
conjunction with rest of the page. They are not intended to represent any recommendation, conclusion or finding. 

Our work was completed on 30 November 2022. Therefore, our Report does not take account of events or circumstances 
arising afterthat date and we have no responsibility to update the Report for such events or circumstances. 

This Report has been finalized based on the data, explanations and feedback provided by the Client during the course of 
engagement. 
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A 
EY 
Bulldinga better 
working world Nature and scope of the services and limitations (cont'd) 

IC highlights that our Report do not include any recommendation to you on your future course of action. Any decision to 
proceed with tariff petition may entail consideration of several factors, some of which IC may not be aware of. The evaluation of 
these factors or advising you on any business decision does not form part of scope of our work of this Report. You should 
therefore consider the appropriateness of the Report in light of your own objectives and financial situation. 

While EY has performed a review of the Operations and Maintenance ("O&MU) cost model, we have not assessed the contents 
of the model i.e. the financial statements or roll-forward for their appropriateness for financial reporting (as per applicable 
framework) or taxation authorities. Further, as summarized in section 2 of the Report, our review is based on the data and 
agreements1 quotations of the respective power plants made available to IC during the course of the engagement. 
Reasonableness of O&M costs has been performed by OMS in detail based on substantial review of relevant supporting 
documents, wherever available. Additionally, we perform our work in the capacity of IC and have not assessed any agreements 
for their authenticity I legalityfrom a legal and tax perspective. 

IC has reported broadly on matters, which Consortium members have noted and which appear significantto us for the purpose 
of technical and commercial due diligence. In addition, please note that: 

a) Our work in connection with this engagement is of a different nature to that of an audit or a review of information, as those 
terms are understood in applicable international auditing standards. Consequently, we give no assurance on such 
information. 

b) Our scope of work was limited to the review and analysis of information made available to EY by the management of KE, 
physical site visit and discussions with key management personnel of KE. 

c) We have relied on the information provided during the course of engagement and have assumed the genuineness of all the 
documents and the signatures thereon as if they were originals and also assumed that the scanned or soft copies conform 
to the original. 

d) Transactions, data and events which were not recorded and which were not disclosed to us may not have been identified 
during our due diligence. 

Detailed findings of technical due diligence performed by OMS have been placed in the appendices to this Report with 
summary findings and considerations highlighted in different sections of the Report. . .. . . 
 he contents of our Report have been reviewed by KE management, who have confirmed to us their factual accuracy. Further, 
feedback provided on the draft Report has been duly addressed, wherever deemed appropriate. 

We appreciate the co-operation extended by the KE team during the course of this engagement. Please do not hesitate to 
contact us if you have any questions about this engagement or if we may be of any further assistance. 

Yours faithfully, 

For and on behalf of OMS (Private) Limited (Technical cum lead For and on behalf of EY Ford Rhodes (Financial 
consultant) consultant) 

Abu Adil (Senior General Manager) Rana Nadeem ldrees (Partner) 
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I Key considerations 

Key considerations 

Home .Key considerations I 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Annexures 

Key consideration Commentary Findings 1 Recommendation Pg. no. 
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-~ ~ ~ ~~ 

Plant operating profile c Under an integrated MYT regime, KE had a consolidated c Major cost events and the variable cost annual spend 
O&M tariff component based on projected operating profile profile during the requested tariff control period has been 

and availability / and load factor of its plants. assessed keeping in view forecast availability/utilization. 
utilization factor Since, KE is planning to seek standalone O&M cost tarifffor c Since variable costs, including event based costs, are 
assumption each plant, including KTGEPS, therefore, Management has claimed based on actual utilization of the plant, riskof ... . . 

claiming any extra cost for lower actual utilization is 
. , 

assumed projected plant availability1 utilization factor of : .,.. , , . . . 
2 .:;: .->.. 

87.81 % (i.e. the maximum achievable average availability I negligible. . . 
: ,',.,.': 
. ';T,.: 

. . 
utilization factor during remaining plant life). c The availability/utilizationlload factor assumed by KE is . _ .  . .  ' 

. . ' .. 
P Aforementioned assumption of projected plant utilization to reflective of the brownfield nature of the plant and expected :?: .:: :.: ,.." 

match projected plant availability has been kept aligned with maintenance requirements over its remaining useful life. 
other IPPs, for the sake of tariff petition. 

c KTGEPS configuration includes 32 x Gas Engines, 32 x 
HRSG & 01 x ST. 

c Since NEPRA has determined the performanceof complex 
through 3rd party test i.e., Gross Capacity: 95.51 MW, Net 
Output: 92.05 MW, Net Efficiency (HHV): 37.75% and 
auxiliary consumption of 3.462 MW (3.62%), therefore, it is 
implied that the same shall stand accepted as such.. 

Methodology applied t KE intends to submit its petition for each of its owned power P KE would need to assess its readiness to address any 

for preparing O&M tariff generation plant under IPP mode. additional information required during tariff determination 

c Previously, NEPRA has considered the Revex component of Process. 
O&M cost for the immediately preceding year (reference c The findings of this Report are also expected to provide 

..... . . .: .. . -  
.. . . . , - . . '. 

. . . , .  - .  , . 
. . . . ,  

! . ~. : , .  . .... . .. : , : .  . .- .;,:,, . 
. - . . . . .  . ,  - . . ... '.'. -. - , .' . ..,^.., . . - -.'!.. '",. h. , : :,. , ~,. :,. . , 

7 . . . .'. . . I  ., v, .. . ;  : i' ,.... . .. 
, . 

8. 

. ' 8  . .  ... ; . : 
, . .. . .. 
.i ;'. , ~,, <. ' : ,.., : :% 
, . . :  . . . . . . , . ,. . . . . .  . :, 

~ . .. .+ . , : .  , , ,  . . ?.a:: ... '. . 
" .. - . .- . 
: ., ..- '. -.. . . 

, .. . . 

, , - ,  . . _  
: ? ,  . _  ., . . - . , . .. . . 

year) and accordingly determined the O&M tariff component. comfort around O&M cost estimation of KE, during the tariff , . ... - 

In this particularcase, KE is submitting its petition in advance determination process. 
for tariff period commencingfrom FY24 in the current fiscal 
year. Therefore, for the purpose of O&M cost estimation, . , , .  . 

W22 audited numbers have been used. 
. . . .  .. 

. .. . .. . I 



1 Key considerations 

Key considerations 

Home &y considerations I 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Annexures 

Key consideration Commentary Findings I Recommendation I _  Pg. no. 

Reclassification of c The adjustments mainly reflect the impact of: 
exoenses between c u~date of exchanae rate assum~tion bv KE from PKR --- ,. - . . - - - . - - - . . - - . . 
foreign and local 
components and other 
adjustments 

185 to PKR 206 in case of foreign coiponents of VOM 
and FOM costs (i.e. with a cumulative increase of PKR 
1.58b in VOM foieian and PKR 0.04b in FOM foreianl. - - ,  

c reclassificationlrevisit of costs suggested by IC in local 
and foreign components of VOM and FOM. 

e These adjustments translated into a net cumulative reduction 
of PKR 3.3b in FOM and a net cumulative increase of PKR 
1.3b in VOM over the requested tariff control period. 
Consequently, average per kwh VOM cost increased by PKR 
0.1 127 and average per kwh FOM cost decreased by PKR 
0.2896. 

Basis used for b Basis of estimations can be summarized in three broad c 
estimating O&M costs categories: 

.c Linked to latest available POslquotations; 
P Management estimatelpast experience; and e 
c Based on FY22 values and SAP history. 

b IC has substantiated the reasonableness of assumptions on 
sample basis (covering -85.2% of value) through checking of 
POs, quotations, SAP history, underlying agreements and I 
other relevant data I basis considered by the Management. 

c KE has evaluated and concurred with the identified 
adjustments of lC and accordingly reflected those in its 
adjusted average tariff computation. 

c The adjusted average tariff has been included in the later 
sections of this Report. 

. ,., , . ,27 -.:- :- ,: 
, > .. -. . : '  , 
. . : .,., :'. ..,,,: :;;.: 
.. . .&. - . -  ... ,v ,. .. :. 
.., . ,. 3$ r ,. _ ,., .::.. , , . 

. - 
. .. . :,. 1. . .,,, - . .. 

. , .  -.. . .  .::! + 

. ,  . . . . . . .  
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Estimation basis used by the management were found 
reasonable I consistent with the historical benchmarks, 
underlying agreements and I or historical basis. 
As hjghlighted above, some re-classification adjustments 
(between local 1 foreign and variable I fixed components) 
and cost reductions were identified by IC. These have 
been agreed with KE an'd accordingly have been 
addressed in the adjusted average tariff computation of 
KE, shown in later sections of this Report. 

' ,''26; : : .' '.> .I . . ., , 
;, . . . , ,  ,.. ... 

.. . , . ..- . . < ? .  
/ . . . .  .., . i, 

. ,  . .  .. . . . . , ... . . .  
. . '. . . " -. .. .' ,'.' . ' 

.. - . .  . .  . .  .. . .. . 
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, .  . 

.... . : 
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I Key considerations 

Key considerations 

Home k y  consideretions 1 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Annexures 

Key consideration Commentary Findings I Recommendation Pg, no. 

Benchmarking of 0&M e Any reference of similartechnology with same 

(Gas operations) configuration of combined cycle mode could not be found 
in Pakistan, however, the closest benchmark with respect 
to gas engines in combined cycle mode i.e., Sindh 

PKRIkWh Nooriabad Power Company Limited ("SNPCC') was 
KTGEPS: 1.8482 considered for tariff benchmarking. 

SNPCL: 1.8841 t In terms of total reference average O&M component of 
tariff, as shown in the adjacent column, total KTGEPS 
O&M cost tariff is less than that of SNPCL. 

t Fixed cost ratio in KTGEPS is less than benchmark by 
9.35%. This is compensated by higher VOM cost ratio in 
KGTEPS by 9.35% as compared to the benchmark. 

c Foreign cost component of KTGEPS is 75.8%, as 
compared to SNPCL, where the foreign cost component is 
43.8%. 

Enabling cost benchmarking: 
c Due to lack of publicly available data about benchmark 

projects, enabling costs were analyzed at overall FOM 
level and were found reasonable. 

i: . :, .-. ' 
. . c Overall KTGEPS O&M cost tariff is lower as compared to the -.- . .-..3!'.', :: 

~. , . .  , 
benchmark power plant, despite having 53 major . . . . . . .  . . . . . . . .  , . . . . . . .  . . . . . .  maintenance events (i.e. 60K major maintenance events .,.,. . . .. . . . ,. 
during remaining life of plant until FY39). ..& ..- . : - .  .. ..; . ,. . .... ,.., . . . 

~ ~ ~ ~ - ~ - p - ~ ~ ~ ~  ~ 

o&M Cost indexations c KTGEPS average tariff is expected to be indexed as c The requested indexations are aligned with benchmark 
follows: projects and recent determinations by NEPRA for other 

c Local costs: Pak CPI Quarterly 
P Foreign costs: US CPI and Exchange rate 

Quarterly variation 

thermal power projects. 
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I Key considerations 

Key considerations 

Home il Key considerdions I 
2 Pmiect backaround and sc ... - 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Annexures 

Key consideration Commentary Findings I Recommendation Pg. no. 

Unbundling 
consideration 

Other commercial 
considerations 

- , .  '.,. . . 

c KTGEPS plant is currently operating under the umbrella of P KE is suggested to seek adequate openers (e.g. those related ~ c ~ ~ ~ ! a ~ . ~ ~ ~ . - ' . ~ .  

t Since KE is using an in-house model for O&M operations, 
opportunity of embedding certain costs and risks (as part 
of third-party O&M contractor scope) with performance 
guarantee mechanism and indirect reflection in fixed or 
variable 0&M charge is not available to KE. Consequently, 
such costs and risks are being parked withlborne by KE 
instead of a third party and hence bear a cost recovery 
challenge. However, KE does not envisage any cost 
increase due to continuation of an in-house operating 
model. 

overall KE system. Accordingly, cost structure may change to the recovery of legitimate incremental O&M costs that may 
going forward, in case Management decides to unbundle arise in future due to potential unbundling of the utility) in its 
the utilityinto distinct business segments. tariff petition. 

'.:. . '-: .' fl ~' 

. .. 
' . , '  . LC.*., < .  . 
. ? .  

, . . ., 
. ... . . , . ,.: . . i . :  
: <I. ,.., -. 2 ,; ..: ,:., . . . ,. " 

,, ::,.%!*'. ,I ...-." :i , 
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P KE, in consultation with its legal team, should consider 
reiterating the legitimate cost recovery principal enshrined 
within the prevalent tariff regulatoryframeworkwhile finalizing 
and framing request for the O&M cost components of the 
tariff. 
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2 Project background and scope of work 

ME has hired consortium of OMS and EY for the 
independent evaluation of projected O&M costs for 

Home 1 Key considerations 
Project background and sc ... I 

3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Annexures 

I t K-Electric Limited ("KE) is the only vertically integrated power utility of Pakistan. 

F KE carries out operations and maintenance of its power generation plants, including major overhauls, under service contracts with 
OEMs andlor in-house (with or without vendors support), as applicable. 

t KE's existing integrated-~ulti year ~a r i i f  ("Mw) period is due to expire on 30 June 2023. 

t As part of its preparatory work for next MYT petition, KE has internally decided to opt out of MYT for generation component of its 
business and is in the process of applying separate generation tariff for the following owned power generation plants, covering their 
remaining useful economic lives as tariff control period: 

t Bin Qasim Power Station - I ("BQPS I") 

t Bin Qasim Power Station - II ("BQPS 11") 

Bin Qasim Power Station - Ill ("BQPS Ill") 

t S.1.T.E Gas Engine.Power Station ("SGEPS) 

P Korangi Town Gas Engine Power Station ("KTGEPS) 

t Korangi Combined Cycle Power Plant ("KCCPP") 

t KE has prepared an O&M cost forecast for each of these power plants for the purpose of tariff petioning. For this purpose, O&M costs 
have been derived keeping in view historical and forecast revenue expenditure ("REVEX") and capital expenditure ("CAPEX") for each 
plant. 

KE hired a consortium comprising OMS (Private) Limited ("Technical cum lead consultant") and EY ("Financial Consultant") (hereinafter 
together referred to as "Independent Consultant" or "IC") for the independent evaluation of the aforesaid projected O&M costs. 
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2 Project background and scope of work Home 1 Key considerations 
!project background and .sc ... 1 

O&M costs related to generation segment are reflected in 4 3 Technical Adjusted O&M specifications C O S ~  and of ... ... 

audited financial statements as expenses incurred in 5 Annexures 

generation and additions to CWlP - generation segment 

REVEX A 4,751 4,695 5,195 5,054 5,322 4,770 RWEX 466 491 517 471 528 380 
CAPEX B 9,003 6,877 6,429 4,521 5,656 4,505 CAPEX 387 241 115 346 545 169 

Generation - Plant and 
machinew additions 7,509 6,385 6,857 4,234 5,059 4,162 

Source: Management data 

80.0% 
100.0% 

40.0% 
80.0% 

0.0% 
FY17A FY18A FY19A FY20A FY2lA FY22A 

0 REVEX CAPEX 40.0% , .. 

. . . - . . . . . . - . , 
Generation - Others 7,494 492 -428 287 597 343 c Per management, since existing M M  does not bifurcate O&M into variable and fixed costs 
[sub-total 9,003 ,6,87;7 6,429 4,521 . 5,656 , and accordingly, therefore costs are being maintained in the form of REVEX and CAPEX 

Add: BQPS Ill Proiect Cost 0 30 
only. According to the Management, for the purposes of comparison with the proposed l4 45*372 213819 O&M bifurcation into fixed and variable cost going forward, historical O&M costs have 

[CWIP addiiions a s . ~ e r A ~ ~  .-9~0031';:~~~6~907 :. .6;443: 21,146 51,028 26,324 been bifurcated based on assumptions similarto that of projected O&M costs. 
Source: Management dala and KE Annual Reports 

. ., 
: . .  . . ., . :  
. . : .  . ' ~e=ohciliition with &difed fi,r?afi:cicial statet$e,nts 
" .,,.;, .. . . . ? :;\ ,<', ., , , . . , . . , , . 
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.. . . , -  . .. . . . 
.-. . . . . . , ... . . . 6 .. 

0.0% F i g u r e i . i d ~ ~ d m ,  -.. .: .-.- . ' .: - FYl$P;.; .. .FWS'Ai'.. i'$l9A ~ ~ 2 i ) f i , .  :. ~ ~ 2 1 b .  ~ ~ 2 2 4  
O&M expenditure 4,751 4,695 5,195 5,054 5,322 4,770 FY17A FY18A FY19A FY2OA FY2lA N22A 

Add: Depreciation & ~ V O M  FOM 

Amortization 7.648 9.061 9,878 11,729 11,436 ,11,657 

l ~ & ~ < e x ~ e n d i t u r e  total 

Fixed O&M local 312 331 385 329 387 351 

. . 
/~i&res.&ip~~mi'. . . - ' FY~;~A.;.  'P (~~A: . ' . :FV~~A :: .FY~O~<:? '~221iA.. : ~ ~ 2 2 4  



2 Project background and scope of work 

Composition and comparability limitations of existing MYT 

Home 1 Key considerations 
Project background and sc ... 1 

3 Technical soecifications of ... 
4 Adjusted O&M cost and ... 
5 Annexures 

P KE's current Multi Year Tariff is an Integrated MYT which includes costs 
and returns for all three segments i.e. Generation (all plants), 
Transmission and Distribution based on Regulatory Asset Base (RAB). 

P While the underlying costs for three segments are defined in the current 

I) 
m 

MYT determination, certain components such as base rate component 
s and working capital component are not bifurcated segment wise. 

P Similarly, plant wise tariff bifurcation in case of generation segment is not 
availablewithin the MYT. 

I s Current MYT includes below components: 

P Fuel cost based on allowed benchmarks (indexed value for the 
month of June 2022 was PKR 21.72/kWh*); 

P RoRB and Depreciation components which coverfor Returns on 
Regulatory Asset base (indexed value for the month of June 
2022 was PKR 1.13/kWh*for generation); and 

P Operation and maintenance costs for generation, that are 
covered through: 

P O&M component allowed for Revex expenses (indexed 
value for the month of June 2022 was PKR 
0.59/kWh*); and 

P Capital nature expenses allowed as investments and 
included in Regulatory Asset Base 

P As explained above, base rate and working capital components are given 
on Company level, which include coverage for Generation segment as 
well. 

s Accordingly, MYT in its current form is not comparable with the O&M cost 
tariff being requested under IPP mode. 

Source: Manasement data 'Tariff values based on total units sold basis 
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2 Project background and scope of work 

Scope of work of IC 

Home 1 Key considerations 
P'project background and sc ... ] 
3 Technical s~ecifications of ... 
4 Adjusted O&M cost and ... 
5 Annexures 

I Comment on the historical and projected operating profile of plant 

I Review and evaluate grouping of O&M activities under fixed and variable 
components 

I Review bifurcation of expenses in foreign and local components 

I Review and evaluate completeness of O&M costs 4 

Review and evaluate assumptions used for projecting O&M costs d 
Evaluate en'abling I associated cost loading over O&M cost component of isolated 
plant J 

Identify gaps in costing and provide estimates to fill those gaps d 
I 

Benchmarking of O&M costs against those of comparable projects J J 

Consider inventory in hand and consider its periodic depletion till end of term I/ 
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3 Technical specifications of the plant Home 1 Key considerations 
2 Project background and sc ... 

Key technical specification and plant configuration of $Technical 4 Adjusted O&M specifications C O S ~  and of ... ... j 

KTGEPS 5 Annexures 

P Korangi Town Gas Engines Power Station ("KTGEPS) is located at Plot 1/19, Sector 10, Korangi 
Town Industrial Area of Karachi. 

D KTGEPS is connected to K-Electric 132KV transmission system and is the part of the overall fleet 
of generating stations owned by K-Electric. 

P The 32 engines are configured in four (4) sections (8 engines in each section) and the same 
configuration has been followed for 32 HRSG units. Each of the four sections is connected to 
132kV GIs via 111132kV 3OMVA step-up transformer. Similarly, steam turbine is connected to 
132kV GIs via 11/132kV 15.5MVA ste~-up transformer. 

P Plant can be operated both in simple cycle and combined cycle as well. The fuel for the plant is 
natural gas which is supplied by the Sui Southern Gas Company Ltd. (SSGC) 

P KTGEPS is sub-divided into 04 Sections. 

P Section-l contains Engine (1-8): achieved COD on August 22,2009 

D Section-I1 contains Engine (9-16): achieved COD on September 16,2009 

P Section-Ill contains Engine (17-24): achieved COD on December 12,2009 

P Section-IV contains Engine (25-32)': achieved COD on December 20,2009 

P Steam Turbine (unit # 33): completed Reliability Run Test (RRT) on March 01,2016. 

D NEPRA issued Generation License # GLlO412002 to K-Electric on November 18, 2002 and 
subsequent modifications time to time for distinctly placed six power generation stations. The latest 
GL modification approved on February 19, 2021 i.e., NEPRAIRllAG-0518872-76 to the Company 
in accordance with the prevailing regulatory regime & project useful life is determined as 30 years 
for Engines & 25 Years for Steam Turbine from (COD). 

D It has been in operation for the last 13 years and is supposed to enter its final year of operations by 
2039. 
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Technology 

Configuration 

Type of fuel 

Equipment 

Units 

Capacity 

Make 

Model 

Combined cycle power plant 

32 Engines + 32 HRSG +1ST 

Natural Gas 

Gas Engines & Steam Turbines 

32 x 3.041 MW Gas Engines, 

1 x 10.0 MW Steam turbines 

107.312 MW IS0 Installed 

Gas Engines- GE JENBACHER, 
Steam Turbine- NG ALLEN, UK 

Gas Engine - JGS 620 E-Series , 
Steam Turbine - MC-800 



3 Technical specifications of the plant 

Plant past performance and heat rate 

Home 1 Key considerations 
2 Proiect backoround and sc ... " 

)3 Technical specifications of ... I 
4 Adjusted O&M cost and ... 
5 Annexures 

Last 6-year performance 

Heat rate test results 

1. Availability % =Available Capacity I Gross Dependable Capacity 

2. Reliability =(Period Hours -Forced Outage Hours) I Period Hours 
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3 Technical specifications of the plant 

Engine maintenance strategies for MTGEPS 

Home 1 Key considerations 
2 Project background and sc ... 

Technical specifications of .!. ] 
4 Adjusted O&M cost and ... 
5 Annexures 
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3 Technical specifications of  the plant 

Planned maintenance summary of major equipment 

Home 1 Key consideratinn- 
2 Project background and sc ... 
3 Technical specifications of ... ] 
4 Adjusted O&M cost and ... 
5 Annexures 

Planned outages, 

E l  I 30K RH Maintenance 432 

E l2  30K RH Maintenance 744 
E2160K RH M 

E l5  30K RH Maintenance 

E l6  30K RH Maintenance 

E l8  30K RH Maintenance 504 

E41 60K RH Major Maintenance E31 30K RH Maintenance 1 792 I 
E43 30K RH Maintenance I 696 I 
E44 30K RH Maintenance I 840 I 
E46 30K RH Maintenance I 744 I 
E l3  30K RH Maintenance I 768 I 
E33 30K RH Maintenance I 840 I 
BT4 for shifting on new GIs 

BT-3 Dismantling and refurb installation I 3,365 I 
BT4 Replacement and testing I 3,146 I 
BT2 Replacement and testing I 1,189 

- 

E45 60K RH Major Maintenance 5,112 

E26 60K RH Major Maintenance 3,960 

/ E47 60K RH Major Maintenance 4,104 

E27 60K RH Major Maintenance 4,440 

3 E22 6OK RH Major Maintenance 4,896 

1 / E23 60K RH Major Maintenance I 4,944 I 
I/ E28 60K RH Major Maintenance I 4,560 I 

30 November 2022 K-Electric Limited: IC Report on O&M cost evaluation - Korangi Town Gas Engine Power Station ("KTGEPS") Plant Page 19 of 35 



3 Technical specifications of the plant 

KTGEPS unit wise accumulated operating hours 

Home 1 Key considerations 

5 Annexures 
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3 Technical specifications of the plant 

KTGEPS unit wise accumulated operating hours 

Home 1 Key considerations 
2 Project background and sc ... 

Technical specifications of ... 1 
4 Adiusted O&M cost and ... 
5 Annexures 
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3 Technical specifications of the plant 

Engines projected planned maintenance summary 

(FY24 - FY39) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specincations of ... I 
4 Adjusted O&M cost and ... 
5 Annexures 

1 

3 

4 

5 

6 

60K Maintenance 

7 1 60K Maintenance I 22.23.24.25.26.27.28.41 -45.47 I Maior I FY31 I 40 

60K Maintenance 

8 

10 

11 

12 

11,14,15,16,17,36,38 I Major 

FY25 I 40 2 

9 60K Maintenance 1 11,14,16,17,18,31,32,33,35,43,44,46,48 1 Major 1 FY33 ! 40 
15,36,38 I Major 60K Maintenance 

13 

- - - 

21 1 30K Maintenance I 22.23.24.25.26.27.28.41.45.47 Minor FY35 25 

60K Maintenance I 18,31.32,33,35.43.44,46,48 I Maior 

12,42 

FY-32 I 40 

60K Maintenance I 12,42 

60K Maintenance 1 13,34,37 

30K Maintenance 1 37 

15 

FY-24 

30K Maintenance I 13,34 I Minor 

30K Maintenance I 22,23,26,27,28,41,47 I Minor I FY27 I 25 

40 

Major 

60K Maintenance I 13,34 

FY25 I 25 

14 1 30K Maintenance I 21.24.25.45 I Minor 

22 1 30K Maintenance I 11,14,15,16,36,38 

Major 

Major 

Major 

60K Maintenance 

40 

40 

25 

Major I FY34 

FY26 I 25 

Minor I FY36 1 25 

24 1 30K Maintenance I 42 I Minor I FY38 I 25 

FY-26 

37 

Major 

23 1 30K Maintenance I 17.18.31.32.33.35,43.44,46,48 I Minor I FY37 I 25 

40 

FY27 

FY28 

FY30 60K Maintenance I 21 

FY35 

19 1 30K Maintenance I 13.34.37 I Minor I FY31 I 25 

Minor 11,14,15,16,17,18,32,35,36,38,48 16 

25 

40 

40 

40 

Minor I FY24 

FY28 I 25 

l7 1 30K Maintenance I 31,33,43,44,46 

l8 1 30K Maintenance I 12,42 

30K ~aintenance 
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Minor 30K Maintenance I 34,37 

Minor I FY29 I 25 

Minor I FY30 I 25 

FY39 I 25 



3 Technical specifications of the plant Home 1 Key considerations 
2 Project background and sc ... 

Steam Turbine Projected Planned Maintenance Summary 4 Adjusted Technical O&M specifications C O S ~  and of ... ... I 

(FY24 - FY39) 5 Annexures 

1 I steam Turbine 40K Maintenance Major I FY-25 

I 4 I steam Turbine 40K Maintenance I Major I FY-39 I 35 I 
I 5 I Minor I FY-26 I 14 I I steam Turbine 8K Maintenance 

2 I steam Turbine 40K Maintenance 

I 6 I steam Turbine 8K Maintenance I Minor I FY-27 I 14 I 

Major 

Major 3 

I 7 I Minor I FY-28 I 14 I I Steam Turbine 8K Maintenance 

Steam Turbine 40K Maintenance 

I 8 I steam Turbine 8K Maintenance I Minor I FY-30 I 14 1 

FY-29 

I 9 /steam Turbine 8K Maintenance I Minor I FY-32 I 14 I 

35 

I 10 I steam Turbine 8K Maintenance I Minor I FY-33 I 14 I 

FY-34 I 35 

I 11 I steam Turbine 8K ~aintenance I Minor I FY -35 I 14 I 
I steam Turbine 8K Maintenance Minor 

I 13 I steam Turbine 8K Maintenance 1 Minor I FY -37 I 14 I 
14 I steam Turbine - RGB 80K Maintenance Major 

15 Isteam Turbine - RGB 80K Maintenance I Major I FY-34 I 7 
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3 Technical specifications of  the plant 

Strategic spares and inventory available in the warehouse 

Home 1 Key considerations 
... 2 Project background and sc 
... )3 Technical specifications of 1 

... 4 Adiusted O&M cost and 
5 Annexures 

Strategic spares and inventory available in the warehouse built up as of 30 June 2022 is as follow: 

P In KTGEPS project cost, certain level of capital spares for plant equipment and its auxiliaries were provided by EPC. 

b ST strategicspares are maintained as per outage requirement i.e., 8K (Minor) & 40K (Major) etc. 

P Other auxiliarysystem spares and routine maintenancespares of Engine, ST, HRSG & BOP are maintained according 
to their requirements. minimum I maximum quantities of these spares are defined in SAP and reordered accordingly. 

P Consumables are managed under REVEX which majorly comprise of lube oil, air intake filters and BOP equipment 
spares. 

b Total inventory given in the inventory list is carried at PKR 541,609,723 which requires regular replenishment for 
smooth O&M of plant during its remaining useful life. 

3 
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4 Adjusted O&M cost and average tariff 

Key assumptions 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
k j u s t e d  O&M cost and ... I 
5 Annexures 

P As per generation license, precise commercial operations end date for KTGEPS is 19 August 2039. However, for the sake of simplicity, KE has projected the O&M 
costs for period FY24 - FY39 ("KTGEPS PP). The impact of additional period rounded to the nearest month has been illustrated on the following slides for ease of 
reference and understanding. 

t Availability1 utilization factor varies throughout the years as follows: 

t The average utilizationlload factor is reflective of the brownfield nature of the plant and expected maintenance requirements over its remaining useful life. 

P Average availability during FYI7 - FY22 was 89.43%, whereas, average availability assumed during FY24- FY39 works out to be 87.81%, keeping in view the 
anticipated maintenance requirements for the plant 

P Foreign currencies other than USD are first converted to equivalent USD based on their respective exchange rate parity with USD (assumed 1.05, 1.21,0.15,0.01, and 
1.0 for EUR, GBP, CNY, JPY and USD respectively). Subsequently, USD based values are converted to equivalent PKR using prevailing PKR to USD conversion rate 
of 206.0, as per 30th June 2022 (as per NBP). 

t- The projected O&M costs originally estimated by the management of KE was based on PKR to USD exchange rate of 185. Towards the finalization of IC work, this 
assumption has been updated to PKR 206 for each USD. Accordingly, the adjusted reference tariff is also reflectiveof exchange rate assumption update. 

30 November 2022 K-ElectricLirnited: IC Report on O&M cost evaluation - Korangi Town Gas Engine Power Station ("KTGEPS") Plant Page 26 of 35 



. - 
I ... pue 1503 W ~ O  p a l s n ! w  

... JO suo!le3~!3ads !e3!uyal E 
"' 3s pue puno~fiyoeq palold 

suo!lelap!suoo Kay 1 auoH 



4 Adjusted O&M cost and average tariff 

Adjusted total O&M costs mix and trend 

(Excluding enabling) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
14 Adjusted O&M cost and ... ] 
5 Annexures 

Total adjusted reference O&M cost (un-indexed) 
Average availability I utilization: 87.81% 

a V O M  Local I I V O M  Foreign 0 FOM Local FOM Foreign --+-Total O&M 

Total adjusted reference \(OM cost (un-indexed) Total adjusted reference FOM cost (un-indexed) 

a VOM Local II VOM Foreign *Total VOM 0 FOM Local ar FOM Foreign -Total FOM 
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4 Adjusted O&M cost and average tariff Home 1 Key considerations 
2 Project background and sc ... 

... Computation of tariff based on projected plant availability 3 3 Technical Adjusted O&M specifications C O S ~  and of ... 1 

for both FOM and VOM components 5 Annexures 

Load factor used: ......... .......... ....... .... .... ...... ..... . .',,-" ...." .-..... . ....--.,..-.,--..*-.-.. .-,..-...,s,, =- .... $w.-.*.......-.....-.... .. -....... -...*..,.- -y "..-..-"- -v-?..,."...y.* -.-...-... "-- *+.-..-,-,.- py .. -.._.... - . . . . .  :. a i 
- .  : . , . ;  , . ; . - . ..... . \ /  , w,:: ..... : . , , .... ;, , [ ......-- .--.-....- A i  -.--. . . . .  --.--.... - ..... -..- - "- -- -- ...-. .-.-... ".,"- ---. 

i 87.4% i 85.7% i 88.5% i 87.8% ! 87.3% i 88.2% i 89.2% i 85.9% i 89.0% i 85.5% i 88.3% ! 86.8% 1 88.7% ................................................................ 87.9% i 89.8% i 88.8% i Ea.~:t.~!r ................ : 

Weighted average tariff including additional 62 days: 

.~ibc.e KE.i?a vkdically integiited' 
power utility and carry a unique , , 

position duelo brown fieldmature of 
its power plants with,enti:ntity'level" 

:.consumption,.it intends.to follow a 
billing regirne.for'capacity.~ayment. . .'. 
,basecl on,ayailable,(net. of.outage .... 2 

allowances) basis. Accbrdingly, in ' - . .,, , 

, .'order to recover.projectedfixed .. 
.costsi Manhgemei.lt lias.com@uted , . 

. . .  capacity.pad aGespective " ;' , -,. 

availability/;utilization fact6r acros.s.ali , . -. . , . 
power plantso~~i<~: .In%terms ~ftbtal:,,':. 

, . : f i x e d . c b s t ~ r ~ c ~ v e ~ ~ o n ~ ~ a ~  a??ual.:. ': . . , 
/,'basis;.'K~b pb#osed Fixed:c$st i' .: 

componentis expected-to, be., ' ' ': 
ihdi'ffer&nt~<om'tariff compirtation' ...' : 
being,practicedunder Take or Pay; ' : ', 
regime for.other I ~ P S  : ' ,  . , 

, , 

. , .  . . . . . ,.:, ', . .' . . .  . . . .  , , ,  . . . .  . . . . .  
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4 Adjusted O&M cost and average tariff Home 1 Key considerations 
2 Project background and sc ... 

Since ME operates as VIU company, it has a central 3 Technical specifications of ... 
b j u s t e d  O&Mtcost and ... I 

enablinglsupport function sewing all three business segments of 5 Annexures 
~ ~ - 

the business. Central costs are allocated to each business 
segment (generation, transmission and distribution) 

Average Enabling cost Average tariff component 
(per annum) (per kwh) 

PKW 80.3m 

Source: Managemenl data 

D Per Management, enabling costs represent costs apportioned to KTGEPS by 
departments, such as Human Resource Management, Information 
Technology, Marcom, Business Development (including IPP department), 
Security, Corporate Affairs, CFO Office and CEO Office etc., for provision of 
shared services to KTGEPS. 

c It has been assumed by the Management that aforementioned costs will be 
directly incurred by the respective departments and subsequently a re- 
allocation will be made to the generation, transmission and distribution 
segments, using re-allocation basis provided by the respective departments 
(generally based on their own assessment of time spent or relevance of cost 
between generation, transmission and distribution segments). 

c Ultimately, projected cost assigned to generation segment is spread between 
six plants based on the numbers of unit sent out. 

c Such costs are generally covered as part of the administrative costs claim in 
the fixed O&M local component of the tariff allowed to IPPs. 
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4 Adjusted O&M cost and average tariff Home 1 Key considerations 

2 Project background and s c  ... 
... Overall 08rM tariff of KTGEPS is less as compared to the U j u s t e d  3 Technical .o&M specifications C O S ~  and of ... 

I 
benchmark power plant 5 Annexures 

Net capacity (MW) 92.05 MW 2X50MW 

Variable O&M - Local 0.0434 2.3% 0.4387 23.28% 

I 
Variable O&M - Foreign 1.3703 74.1% 0.8264 43.86% 

Fuel Natural Gas Natural Gas 

. . . . . . . . _ . . . I  . ,; . .  !{,: /; :.;:~;A,~~l,~*;,:,,:.;.~~ ;.;'+*.- z:,::, ..... .',<gj$*< :::.;:::.:. >, :; :$:;-,,-+.R:: .... ?. , - ..... :': :!*:.. -?:. ..::;-;:::,: . .  . . , . .:, .i. .:-, :,. " . . : ,  , .! .......................:... . .  . . . . .  . . . . . - . .  ,..*.._%. - *:<: , , . , 0 ,  ..:;I i.. 

. . . .  . .  . . . . . . . . . . . .  . . . . . . . . . . . . . .  
' ,  . ,, . , . , 

- - -~ .. ~, - .. . . 
. . . . .  . '  . ' , .  . 
' . ~n~ i ines  type . , ,, 

. ' ' , GE ~&nba&gr?t$~ 620 , . . ~ a @ l , a  26~';34 s&, . . - .: 
I . . . . . . .  . . , . , : : . , .  .6s-NL  as Engine". . . .  ' ~. , . . . ~ a s , G g i n e  . .  : ~ . , . .  

..................... . ,?:':i :;:;.-?; :, .... a .  <. 
.. . ..... " 

Plant configuration 

. . , . .  1.265$1:.'.. p , ".'~..?:*{t,::; ?; : ,.,:, ,6$.:15@;:;.; -Y. ;:d 
Fixed O&M -Local 0.4036 21.8% 0.6190 32.85% 

Fixed O&M -Foreign 0.0309 1.7% 0.0000 0.00% 

32 Engines + 32 HRSG 2 x (5 Engines + 5 
+1ST HRSGs +I ST) 

?: ..- , ' ,, , - . v  . .. , . ,  ; , , ,  : 7 '. ' : , .. : ., , . , . . . . . , ,  0 ,  . , . 
. . . ' ~ & n ~ ~ ~ t i b l i ~ l i d & ~ s 6 ' ~ e r i o d ~  - ;.. ,: . : ,  ,313:'ye.ars: :., . . .  . : . .  . . . .  : . . .  . . . .  ;, . . . . . . . . .  . . : . . . . .  

25 Years,. .:' 
I,. . i; 

. . .  . . , ,. 
~vera~e:availabilfi I? . . 1 .:.: ' .  :. :. 
utilization factor for tariff ' ' , .' 87;8'1% .' ' : 87;81%" 
benchmarking 

Source. Manaaernenl data and NEPRA websile - ............. ......... -. - ..... - ......... ' Revised indexed tariff for April to June 2022 quarter adjusted for PKR to USD exchange rate of 206 and latest available CPI of June 2020 (i.e. 269.27 as per NEPRA determinations), adjusled for CPI of 8.9% (FY21) and 9.0% (FY22) 
respectively. Further, fixed OBM components have been grossed up at 87.81% (representing average projected availability of KTGEPS). 

2 Average avallabllltytakes Into consideration the annual avallabilltyof 90% (covering annual scheduled outage 8 forced outage allowance) along with the Impact of periodic major I minor overhauls of engines I ST In llne with outages allowance 
given to lPPs under applicable Power Policies 
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4 Adjusted O&M cost and average tariff Home 1 Key considerations 
2 Project background and sc ... 

lndexations being requested by KTGEPS are aligned with W j u s t e d  3 Technical Q&M specifications C O S ~  and of ... ... 1 

recent determinations of NEPR-4 for thermal power plants 5 Annexures 
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Variable O&M -Local Indexed with Pak CPI (Quarterly) Indexed with Pak CPI (Quarterly) 

Variable O&M - Foreign 

Fixed O&M -Local 

Fixed O&M -Foreign 

Indexed with Pak CPI (Quarterly) 

lndexed with US CPI and USD to PKR exchange rate 
(Quarterly) 

Indexed with Pak CPI (Quarterly) 

Not applicable 





5 Abbreviations 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
15 Annexures 

Periods 

Historical period FYI7 and FY22 

Budgeted period FY23 

Forecast period FY24 - FY39 

Abbreviations 

BQPS l 

I BQPS II 

BQPS Ill 

I CAP EX 

CEO 

CFO 

COD 

Consortium 

EY 

Financial consultant 

FOM 

Bin Qasim Power Station - I 

Bin Qasim Power Station - II 

Bin Qasim Power Station - 111 

Capital Expenditure 

Chief Executive Officer 

Chief Financial Officer 

Commercial Operations Date 

OMS (Private) Limited & EY 

EY Ford Rhodes 

EY 

Fixed Operations & Maintenance 

FY 

GTD 

HHV 

I&C 

IC 

IE 

IPP 

KCCPP 

KE 

KTGEPS 

KTGEPS PP 

KV 

kWH 

LHV 

MSA 

MW 

MYT 

NEPRA 

O&M 

Pak CPI 

PKR 

Financial Year 

Generation, Transmission and Distribution 

High Heating Value 

Instrumentation and Controls 

lndependent Consultant 

lndependent Engineer 

lndependent Power Producer 

Korangi Combined Cycle Power Plant 

K-Electric Limited 

Korangi Town Gas Engine Power Station 

FY24-FY39 

Kilovolt 

Kilowatt Hour 

Lower Heating Value 

Material Stream Agreement 

Megawatt 

Multi-Year Tariff 

National Electric Power Regulatory 
Authority 
Operations and Maintenance 

Pakistan Consumer Price Index 

Pakistani Rupee 
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5 Abbreviations 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc  ... 
3 Technical s~ecifications of ... 
4 Adjusted O&M cost and ... 
5 Annexures 

PKRm 

POS 

REVEX 

RLNG 

RSC 

SGEPS 

SNPCL 

ST 

Technical cum lead consultant 

US CPI 

USD 

VOM 

PKR millions 

Purchase Orders 

Revenue Expenditure 

Regassified Liquefied Natural Gas 

Rotor Side Converter 

S.1.T.E Gas Engine Power Station 

Sindh Nooriabad Power Company Limited 

Steam Turbine 

OMS (Private) Limited 

United States Consumer Price Index 

United States Dollar 

Variable Operation & Maintenance 

- 
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Generation Tariff Petition - Section E: Site Gas Engine Power Station 

a. Site Gas Engine Power Station - SGEPS 
This section covers details of Site Gas Engine Power Station Plant (referred as "SGEPS") and 
tariff being requested. 

1.1. Introduction to the plant - SGEPS 

SGEPS is a 107.312 MW combined cycle power plant (IS0 Capacity) situated at S.1.T.E 
Industrial area of ICarachi. It is part of the overall fleet of generating stations owned by ICE. 

Principal Features 

I. The Power Plant is situated at S.1.T.E Industrial area of Karachi 

2. The plant comprises of 32 Gas Engines of 3.041 MW each and 01 ST of 10.00 MW (IS0 
Capacity) 

3. Gas engines started its commercial operations from June 2009 to August 2009 (Units 1 - 
32) 

4. Subsequently, Steam turbine completed Reliability Run Test (RRT) on July 31,2016. 

5. ICE was granted Generation ~icense (GL/o4/2002) on November 18,2002 and has been 
modified from time to time to,account for additions / deletions of power plants to / from 
ICE'S generation fleet. 

6. In August 2013, NEPRA issued Modification IV to the Generation License no. 
G L / O ~ / ~ O O ~  to the Company in accordance with the prevailing regulatory regime, adding 
SGEPS in the fleet. 

Technical Cavabilitv 

The installed generation capacity of SGEPS currently stands at 107.312 MW (Gross ISO) wit11 
Gross capacity of 96.19 MW1 (Corrected at RSC) dedicated power into the I<-Electric system 

The prime movers for the power plant were manufactured at the Jenbacher production 
facilities in Austria known for manufacturing of natural gas engines. The JGS 620 GS-N.L 
series of engines installed at the power plant are well designed, reliable and economical in 
operation. For combined cycle operation Steam Turbine make NG-Allen and 32 WHRSGmake 
Descon ha.ve been installed to enhance plant capacity and efficiency. 

The plant was built by Orient Energy Systems ("OES"). The Plant O&M is being maintained 
by K-Electric Limited (ICE). KE has a Material Stream Agreement (MSA) with OES whereby 
OES supply parts for Gas Engines running hour based maintenance/overhauls. 

Sununarv of Plant Performance Since Comniissioning 

Tlie Kev Factors 

The ltey factors of the plant performance since commissioning are summarized as follows: 

=As per Generation license 
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The upkeep of the plant and equipment has always been the priority, which has made it 
possible for the Company to provide power to I<-Electric's ("ICE") users as per demand. 

For-details of last Major Overhaul, please refer table given in SGEPS - Annexwe A (i). 

Overation Summai~ 

The power generated by the plant is transmitted through KE grid stations which are supplying 
power to Karachi city's major industrial and commercial customers. It is for this reason that it 
has always been the aim of I(E to keep the plant in best shape in order to offer the maximum 
availability all year round. 

Health & Safety 

W',facility has been operational since beginning without any major incident complying 
Quality, Health, Process Safety and Environment related standards. It is achieved through 
good O&M practices and having skilled plant operations team. The plant premises has a first 
aid facility backed up by a 2417 ambulance. 

The Company haswell established Process Safety Procedures covering: 

Hazard Identification & Risk Assessment 

J Emergency Response Plan 

0 Permit to Worlc Procedure 

Compressed Gas Cylinders Handling and Storage 

Safety Procedures and Cei.tifications 

SGEPS has acquired following IS0 certifications, 

I. Occupational Health &Safety Management System - IS0 45001:2015 

a. Environmental Management System - IS0 14001:2015 

3. Quality Management System - IS0 9001:2015 

'Average Plant Availability = Available Capacity / (Gross Dependable Capacit)') 
* Prior to m-15 Section outages (i.e., when 8 engines are out) have been used to calculate Station's available capacity 

Section E -4 0 
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4. Energy Management System (EnMS) - IS0 5o001:2018 

5. Asset Management system (AMS) - IS0 55001:2014 

For list of HSEQ Safety Procedures: please refer SGEPS - Annexure A (ii). 

B~.'oiect Details 

For project details including site details, plant reference conditions &plant machinery details, 
please-refer SGEPS - Annexure A (iii). 

Fuel Source 

SGEPS plant use indigenous natural gas as a fuel at plant site for generation which is supplied 
through pipeline by SSGC to SGEPS, while Gas Engines also operate on RZNG fuel supplied 

, through SSGC pipeline. Citing shortage of Indigenous gas, SSGC has included RLNGin supply 
since April 2018, however, it is supplied from the same pipeline. 

Plant requires minimum gas pressure of 2 bars, however, often has to face Gas pressure issues, 
for which SSGC gives reason that the plant is located at tail end and pressure issues are faced 
due to area dynamics. 

In order to cope with -the issue of shortage of gas / gas pressure, ICE is in continuous 
engagements with SSGC and discussions on draft Gas Supply Agreements (GSA) are also on 
going. 

Furthel; KE is also considering alternate suppliers of gas / RLNG and in this regard, once a 
feasible option is identified, ICE would request for NEPRA's approval for the supplier along 
with a modification in tariff, if required. 

Moreovpr, agreement with RLNG/ Gas supplier may involve Take or Pay arrangements, for 
which I= will be required to ensure regular payments for Fuel Charges as per the Gas Supply 
Agreements regardless of plant operations. Accordingly, KE requests the Authority to allow 
these costs as pass throdgh in the proposed tariff. Alternatively, the Authority may allow KE 
to consider the plant as a must run under the Economic Merit Order (EMO) to the extent of 
Take or Pay Gas arrangementi. 

Cooling. Svstenl 

Engines cooling water is closed, circuit which is cooled through air cooled radiators installed 
on each engine. Dedicated cooling towers are also available to cater hot ambient conditions. 

Air cooled condenser (ACC) is used as condenser for Steam turbine operation to dissipate heat 
& condense steam turbine exhaust to maintain rated vacuum level inside turbine exhaust 
system for Steam turbine operation. Further, ST Lube Oil and Generator cooling is being done 
through separate cooling water modules 

Minimum Loading 

Minimum loading of each engine is 1.3695 MW (Gross) based on GE's recommendations. 
Please refer SGEPS - Annexme A (iv) for reference document. 

Fire Protection Svstem 

The plant has a state-of-the-art Fire Protection System details of which are given in refer 
SGEPS - Annexure A (v) 
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Generation Tariff Petition - Section E: Site Gas Engine Power Station 

In order to ensure reliability of the plant and to avoid down time, the Company maintains 
an inventory of worth PKR.407 million as of June 2022. 

Plant Lavout 

For plant layout, please refer SGEPS - Annexure A (vi). 

Details of Maior Equipment 

For details of Major Equipment, please refer SGEPS - Annexure A (vii) 

Remaining Useful Life 

The plant has been in operation since 2009 with a remaining licensed useful life ending on 
August 2039. 

Factored Fired Hours operated for each gas engine is given in the table below: 
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Plant Ca~aeitv and Heat Rate 

48 49,182 

Heat rate and capacity test was conducted for the plant by Independent Engineer in July 2019, 
based on which Heat rate was determined for the Current MYT 2017 - 2023 and plant capacity 

Average 

was updated in the Generation License. 

Test results at base load were as follows: 

48,827 

/ ~ r o s s  Capacity - ~IIW (RSC) 
..... ~.. .... ....... 

I Net Capacity - NIW (RSC) I 92.727 I 

: Net Heat Rate LHV Basis - btu I kWh 
----t-- I 8179.522 

! Net Efficiency LHV Basis I 41.716% I 
j ~ r d s s  Heat rate LHV Basis 1 7884.970 I 

?--- I 
1 N e t  Heat Rate HHV Basis - btu I 1cW1 ooGn.86~ 

- - 

/ Net ~ffikiencs HHV Basis 
I 
I Gross Heat rate HHV Basis 1 8737.468 I 
i Gross EfficiencpHHV Basis I 39.052% I 

Accordingly, Net capaciw & Heat rate (Combined cycle) for the purpose of Tariff petition has 
been taken from Generation license which is based on tests conducted in 2019 as per IE's heat 
rate test reports. 

Further, capacity &Heat rate at Open cycle were also conducted by IE, based on which values 
are given in the table below: 
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....--.............. 
87.884 

................ 
I 

2.883 
i 

85.001 

Gross De rated capacity- MW t 96.191 
- 

Auxilia~y consumption - MW 3.464 

Net Capaciw - 3J.W - 92.727 
Auxilialy consu~nption % 

Net IlHV heat rate - btu / kWh 

3.60% 3.28% 

9063.865 t- 9889.086 
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This section explains in detail the tariff mechanism of SGEPS to ensure cost reflective tariffs 
including component wise indexation so that all prudent costs of the plant are adequately 
recovered. , 

ICF, is requesting a two-part tariff, in line with IPPs i.e. Energy payments and Capacity 
payments on a Take-or-pay mechanism where Capacity payment shall be made for tile 
Available Capacity and Energy payments for the Net Electrical Output. 

Available capacity has been calculated considering annual availability of go% and additional 
outage allowance in the year in which Overhaul is occurring. Accordingly, based on expected 
incurrence of Overhauls, levelized availability of 87.64% has been calculated and has been 
used as Plant factor for Variable 0&M and Capacity components, so that Capacity components 
cover the impact of outages. Details of Outages and billing mechanism have been further 
discussed in detail in Section 1.3.1 

For indexation purposes, following Indexation factors are proposed to be used sources of 
which given in the table below: 

i Local inflation (CPI) / Pakistan Bureau of Statistics (PBS) 

I ,Foreign Inflatioii (US CPI) Bureau of Labor Statistics -- -- I 
! Exchange rates (USD) - / National Bank of Pakistan 1 

IUBOR State Bankof Pakistan I 1 1 -- ~ 

LIBOR / SOFR , Iutercontmental Excl~ange /Federal Rueive Bank of NeivYork $3 

klis'6~mponent represents the cost of fuel for the Net Electrical Output (NEO) produced by 
the, plant at the allowed efficiency levels and shall be indexed for any fuel price variations. 

s .  

~ e t  Electrical Output: The net electrical energy expressed in l<Wh that is generated by the 
Complex (or any Unit) and delivered to the Interconnection Point as measured bythe Metering 
system. 

Fuel price 

SGEPS operates on Gas (Indigenous Natural Gas / RLNG supplied by SSGC through the same 
line. NEO is currently recorded through meters at 132KV bus bar and is bifurcated between 
Indigenous Natural Gas / mNG as per mechanism explained below 

Indigenous Natural Gas / RLNG - Mechanism of billing, vriein~, and bifurcation 

Prices for Indigenous Natural   as and RLNG shall be calculated based on OGRA's notification. 
Prices of Indigenous Natural Gas are notified in PKR / mmbtu, whereas Prices of RLNG are 
notified by OGRA in USD / mmbtu which are then translated into PI= / mmbtu by SSGC 
using the daily average exchange rates issued by National bank for the month. Accordingly, 
SSGC mentions the rate in PKR / mmbtu on the bills. 

Considering prices of Indigenous Natural Gas and RLNG are notified in per nlmbtu, calorific 
value is not required for price conversion. 

SSGC supplies gas to KE through single pipeline based on available gas quantity and billing is 
done based on Indigenous Natural Gas and RLNG (Distribution tariff) based on proportion of 
Indigenous Natural Gas & RLNG supplied to KE (determined by SSGC based on RLNG 
imports). 
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(Sample bills for the month of April 2020 are enclosed as SGEPS - Annexure B (i)) 

Units Generated by the plant are recorded through Energy Meters at the plant and then are 
bifurcated in Indigenous Natural Gas and RLIVG based on proportion of Indigenous Natural 
Gas and RLNG in MMBTUs. MMBTUs for Indigenous Natural Gas and RLNG are calculated 
using consumption appearing in SCF on bills and actual calorific value (btu / scf) appearing 
,pn the bills (Sample calculation enclosed as SGEPS - Annexwe B (ii)) 

Gas Infrastructure Develo~ment Cess (GIDC) 

currently the matter of GIDC is sub-judice and no amount is passed onto the consumers. 
Subsequently, if any GGID is paid (pertaining to prior periods) based on court verdict, the ' 

same will be included in fuel price PI(R / mmbtu. 

RLNG from any Dedicated Line / Alternate Suvvlier 

In future, if RLNG is procured from any dedicated line / alternate supplier, the same will be 
measured through separate meters and energy will be bifurcated in supply from any dedicated 
line / alternate supplier based on actual MMBTUs, accordingly, to apply separate prices as per 
respective pricing mechanism. 

Mechanism of Part load adiustment factor 

For SGEPS, Net HHV Heat rate of 9063.865 btu / kwh at base load on Combined cycle, was 
established based on IE's test with p a t  load heat rate also given at 75% load. 

Considering separate tariff requests for each plant, central economic dispatch plan going 
forward as explained in section 5 and the part load adjustment mechanism followed for IPPs, 
KE is proposing monthly part load adjustment based on actual operations for a month and 
part load adjustment factor given in the table as per the part load curve in SGEPS - 
e e x u r e  C (i) to C(ii)'for Combined cycle and open cycle operations, respectively. This 
mnech$nism of adjustment based on actual p a t  load factor will also be consistent with other 
IPPs. 

Part load adjustment will be based on hourly data for energy generated on plant and available 
capacity based on which part loading % for each hour will be determined. Part load factor for 
each hour will be calculated based on part load % and part load factors given in Part load table 
for Gas fuel (given in SGEPS - Annexure C (i) to C(ii)). Accordingly, a weighted average 
part load factor for the month will be calculated which shall be denominated as PLG, (Sample 
calculation for a day enclosed as SGEPS - Annexure D.) 

Dewadation factor 

Reference values of heat rate and capacity combined cycle & Open cycle) are based on test 
conducted in 2019 and KE would request NEPRA to adjust the heat rate and output for each 
year based on degradation table as provided in SGEPS - Anneme E(i) and E(ii) which is 
based on degradation curve given in IE's report. 

S i m ~ l e  cvcle overations 

Although SGEPS is generally run on combined cycle operations, however, in case if Steam 
Turbine is on outage and the outage is within the allowed outage allowance, as detailed in 
section Outage Allowance and the plant is required to operate to fulfill demand based on 
Economic Merit Order on pricing of simple cycle operations, ICE should be allowed the fuel 
cost at simple cycle operations. 

Further, plant must be operated on simple cycle during startups when engine is synchronized, 
and ST is under start up. Accordingly, I(E requests that fuel cost on units produced during that 
period shall also be allowed on simple cycle whereas Startup costs should be reduced by fuel 
cost claimed on units produced during start up as these will be claimed under Fuel cost. 
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Cost of simple cycle operations is requested to be allowed if plant is operated due to dispatch 
. based on EM0 Ranking on pricing of simple cycle operations. However, for allowing cost of 

simple cycle operations during startups, EM0 ranlung of combined cycle shall be relevant 
considering the intended use. 

Heat rates for both open and combined cycle are given under Plant capacity and heat rate 
:. above. I(E requests that part load and degradation adjustment factor shall be applied on 

simple cycle in the same manner as for combined cycle, based on Pat load and degradation 
curve. 

Energy generated on simple cycle mode will be separately recorded through logs for 
application of simple cycle heat rate. 

Summary of assum~tions used for reference tariff 

1 Combined cycle Si~nple cycle 
I 

Net HKVlieat rate - btu / 1cWh I 9,064 9,889 

Indexation formula 

Fuel price PKR / mn~btu 

Fuel Componen: PKR /1cW1 

RLNGnrice 

Fuel Price PKR / mmbtu 

The $e l  cost component of tariff shall be adjusted on account of fuel price variation as per the 
follo$ng mechanism: 

Combined cycle 

9,064 

1nd;enous ~atural  Gas 

Simple cycle 

9,889 

857 ! 857 

7.77 1 8.47 

I 

. . . . . . . . . . .  ..,@ kcf6 <:;.:. : , .f; ' , , , .  - . . . .  ....: ".. . ';,: ........... : ........ ;-,:;:.: .;.. . . . . "  " '  . .(deVI ....... : . .  . I G : P I P I  ... : 
;:. 2 ,  ::.;;.-:... ........ ....:..; ... .;. ....... : ... - .  :.. 

. . . . .  . . . . . . .  . . . . . . .  ,.? .:.,, ': : ." .' " ., . . . . . . . . . . . .  . < .  . . .  : ., "-.: ::.. 

Where: 

The revised fuel cost component on Indigenous Natural Gas in PKR / 1Wh 
-. -- - - -- -- .- . 

I 

3300.8 

29.92 

3300.8 
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RLNG 

The calculated FCCIG(R~,.) and FCCRLNG(R~,.) shall be adjusted with weighted average part load 
factor for the month based on calculation as emlained in Mechanism ofpart ZoadAdjustment 

Where: 

Factor and degradation factor under section ~Grada t i on  Factor. 
- 

Fuel cost conlpo~ients 

FCCRLNG(R~,) , -- 
FCCRLNG(R,O 

1 Where; 

I SC I ' = / Simple cycle I 

= 

= 

DY 
SGEPS - Anneme E (i) 

The revised fuel cost component on RLNG in PKR / lcWh -- --- 

The reference fuel cost component of PKR 29.92 / kWh on RLNG for 

1.2.3. O&M Expenses 

combined cycle and PKR 32.64 / kWh on Simple cycle 
The revised net HHV RLNG price notified by the OGRA in USD / MMBTU 
multiplied by exchange rate appearing on SSGC bills 
The reference net HHV RLNG price of PKR 3,300.8 / MMBtu 

1 

Under the existing hiYT structure, capital expenditure for maintenance of plant is allowed as 
investment plan and becomes part of Regulato~y Asset base, whereas revenue expenses are 
allowed as part of O&M expenses. 

PRLNG(Rw) 

PRLNG(Rco 

However, as explained above, ICE is proposing a tariff for remaining life of generation plant 
with structure in line with IPPs where both capex and revex nature of expenditures are allowed 
through Fixed and Variable O&M. This will help to have better visibility and align the tariff 
structure with CTBCM requirement and industry practice. 

Accordingly, proposed 0&M expenses are bifurcated in Variable and Fixed, and then further 
bifurcated in Foreign and local, based on nature of expenses for applying relevant indexations. 

= 

= 

Bifurcation of O&M is as fol1o.c~~: 

Variable O&M local 

The Variable 0&M Local represents plant maintenance costs consisting of both parts and 
services which are procured in local currency by the Company. Being variable in nature, these 
costs are linked to plants' operating hours and incurred on some specific machine operating 
hours intervals. 
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For tariff calculation purposes, KE has calculated levelized Variable O&M Local keeping in 
view costs of FY 2022 and based on projectedvariable O&M local for the remaining useful life 
of the plant, including maintenance expenses being incurred at regular intervals of hours 
recommended by OEM, which shall be indexed with Palc CPI at the start of each quarter. 

Accordingly, levelizedvariable O&M cost per year PKR 39 million per year translating into 
PKR 0.05 / kWh at reference CPI of 158.48 average as of FY 2022 which shall be indexed 
with Pak CPI at the start of each quarter. 

Variable O & i  local fle.velized'l 

38.56 711.87 0.0542 i !tl.i.b!e o w ~ o c a 1  i - L I i 
Indexation formula: 

1 Var.. Local. O&MIRw) / = 1. Revised Variable O&M local Component of Tariff 

V x .  Local OsrM[~,o 1 = I Reference Variable O&M local Component of Tariff 

Variable O&M Foreien. 

The Variable O&M Foreign is for imported Gas Engine & Steam Turbine capital spare parts, 
electrical spares and technical services required. Ftuzher, KE has a Material Stream 
Agreement (MSA) with OES whereby OES parts for Gas Engines running hour based 
maintenance/overhauls and services (where applicable). 

1 CPI(RW) 
I 

I 

CPI(R~O - 

For tariff calculation purposes, ICE has calculated levelized Variable O&M Foreign keeping in 
view costs of FY 2022 and based on projected Variable 0&M Foreign for the remaining useful 
life of the plant, including maintenance expenses being incurred at regular intervals of hours 
recommended by OEM which shall be indexed with US CPI and exchange rates at the start of 
each quarter. 

/ Revised CPI - notified by Pakistan Bureau of Statistics lates 

Accordingly, levelized variable 0&M Foreign component cost per year is estimated at PKR 
1,016 million per year translating into PI(R 1.43 / kwh at reference USD CPI of 282.03 
and exchange rate of PKR 206 / USD as of FY 2022, based on projected expenses which 
shall be indexed based on US CPI and exchange rates at the start of each quarter. 

= 

= 

Variable 0&M Foreien. f l e v e l w  

available at thestart of each quarter i.e. lSt July, 1st  October, 1st Jan, 
and 1st April. ! 
Reference CPI of 158.48 average for . FY .- 2022 

.- -1 
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Indexation formula: 

Fixed O&M local 

Fixed costs are incurred to ensure plant's availability irrespective of its operations. This 
component includes both plant maintenance expenses and necessary allied costs of salaries 
and wages, third party services, transport etc. 

For tariff calculation purposes, ICE has calculated levelized Fixed O & i  Local considering FY 
22 costs and based on the projected Fixed OW1 local for the remaining useful life of the plant 
which shall be indexedwith Pak CPI at  the start of each quarter. 

Where; 

Accordingly, levelized Fixed O&M local component cost per year is estimated at  P K R  268 
million per year translating into P K R  0.38 / kW/h (based on units at plant factor) at 
reference Pak CPI of 158.48 (Average FY 22) based on projected expenses which shall be 
indeed based on Pak CPI at the start of each quarter. 

P i e d  O&M local Clevelized) 

Revised Variable 0&M Foreign Component of Tariff 

Reference Variable O&M Foreign Component of Tariff 

The revised US CPI (All Urban Consumers) notified by US Bureau 
of Labor Statistics latest available at the start of each quarter i.e. 
P' July, 1st October, 1st Jan, and 1st April. 
The reference US CPI of 282.03 average for FY 2022 

The Revised TT & OD selling rate of USD as notified by National 
bank latest available at the start of each quarter i.e. 1st July, lSt 

October, 1st Jan, and lSt April. 
The reference exchange rate of PKR 206.00 / USD as of 

Var. Foreign. O&M(R,) ' = 

Var. Foreign O & M ( R ~ ~  

USCPI(R.) 

Where; ' I 

= 

= 

Fiued 0&M Local 

USCPI(~~, / = 

ERRCV) = 

ERR~o = 

1 I 1 available at the start of each quarter i.e. 1st July, 1st October, 1st 1 

Indexation formula: 

268.27 

Fix. Local. O&M(RW) I = 

Fix. Local O&M(R~~ 
-. - - - - - -- -. - I = 
I CP~RCV) I = 

Revised Fixed O&M local Component of Tariff 

Reference Fixed O&M local Component of Tariff - - -..-. 

Revised CPI notified by Pakistan Bureau of Statistics latest 
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Fixed O&M Foreien 

Fixed costs are incurred to ensure plant's availability irrespective of its operations. These costs 
are csitical to ensure availabilitr and continued operations of the plant, maior activities include 
Control System Upgradation, ~adiator  Motor ~ i~ l acemen t ,  G I ~  0ve;.ha&ing (GE/Alstoin F- 
35), GIS Battery Bank Replacement ete. 

For tariff calculation purpose, ICE has calct~lated Fixed cost foreign based on FY 2022 costs 
and projected Fixed cost foreign which shall be indexed to US CPI and exchange rates at the 
start of each quarter. 

Accordingly, levelized Fixed O&M foreign component cost per year is estimated at PKR 38 
million per year translating into PKR 0.05 / kW/h at reference US CPI of 282.03 average 
FY 2022 and exchange rate of PKR 206 / USD as of FY 2022 based on projected expenses 
which shall be indexed based on USD CPI and exchange rate at the start of each quaster. 

Fixed O&M Foreim (levelized] 

I Fied 08rM Foreign 38.22 711.87 

USCPI(R~O / = I Tlle reference US CPI of 282.03 average FY 2022 

E&R~v) 1 = I The Revised 'IT & OD selling rate of USD as notified by National 

0.0537 

Fix, Foreign. O&M(R,,) 1 = Revised Fixed O&M Foreign Component of Tariff 

Indexation foi.mula: 

Fix..Foreign O&M(R,~ I = 

USCPI(R,.~ / = 

) 
/ 

For breakup of O&M (levelized), please refer SGEPS - Annexure F 

Reference Fixed 0&M Foreign Conlponent of Tariff 
Tlle revised US CPI (All Urban Consumers) notified by US 
Bureau of Labor Statistics latest available at the start of each 
quarter i.e. 1st July, 1st October, rt Jan, and 1st April. 

1 
1 

E&RCD I = 

O&M costs both Variable & Fixed (local / foreign) have been validated and benchmarked by 
Independent Consultant, repoit of which is enclosed as SGEPS - Annexure G. 

bank latest available at the start of each quarter i.e. 1st ~nly, 1st 

October, P t  Jan, and 1st April. - 
The reference exchange rate of PKR 206 / USD as of FY 2022 

1.2.3. Insurance 

ICE requests an insurance premium up to 1% of EPC cost consistent with the insurance cost 
allowed to IPPs that shall be adjusted annually as per actual subject to maximum limit of 1% 
of EPC. 
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Insurance cost based on EPC cost 
. r-----.-.. - - -  - -- . 

[%PC cost USD 73.28 Mn 1 
/ 1% of EPC cost 

I 
1 USD 0.7328 Mn 

Reference exchange rate 1 PKR 206 / USD 
F f E P C h t  I PKR 150.95 Mn 

Ins(Ref) Gas at 87.64% plant factor / PKR 0.2120 / kwh 

Insurance component shall be adjusted with actual cost at start of the year 

Further, insurance component shall be adjusted quarterly based on below formula 

Where; 

Where; 

I n S ( ~ c f l ( n ~ j )  / = I Adjusted reference Insurance component of Tariff 

ERR,) / = I The Revised lT & OD selling rate of USD as notified by National 

. Ins(Rc~(nfi) 
Ins(neo 

P ~ C O  
P(~ct.) 

1.2.4. Return on Reg~Patory Asset Base and Depreciation 

= 

= 

= 

= 

ERn.n 

R e d a t o r v  Asset Base 

Adjusted Reference Insurance Component of Tariff 

Reference Insurance Con~ponent of Tariff 

Reference Premium USD 0.7328 million 
Actual Premium in USD or USD 0.7328 million (1% of EPC cost) 
whichever is lower 

Regulatory Asset Base shall comprise of written down value of plant excluding surplus on 
revaluation and including Intangibles (mainly software used for regulated business) and CWIP 
at start of control period, which will be depreciated each year based on remaining useful life 
of the plant. 

= 

Regulatory asset base based on current structure at the end of FY 2023 will be loclced and used 
as a basis for proposed MYT and further additions to RAB shall only be based on any project- 
based addition / modification to the plant subject to NEPRA's approval for which a onetime 
request will be submitted for adjustment in tariff components. 

banklatest available at the start of each quarter i.e. 1st July, lSt 

October, 1st Jan, and ~StApril. 
The reference exchange rate of PI= 206 / USD as of IT2022 I 

With regard to RAB, KE has projected RAB as of FY 2023 at PKR 4,504 million and 
accordingly, requests NEPRA to actualize the same at the start of the next term i.e. July 2023 
based on audited financial statements. 

RAB movement is enclosed as S.GEPS - Annexure H. Once RAB at end of FY 2023 will be 
finalized post audit of financial statements, ICE will file SGEPS - Annexure H with updated 
opening RAB. 

Return 

Return shall be calculated based on Return on Equity, cost of debt and Debt to Equity ratio 
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Debt Eauitv ratio 

Debt to equity ratio is proposed tube 70:30 as allowed in current MYT subject to discussion 
in section 3.2. 

Cost of Debt 

Like existing iMYT, cost of debt for local component will be calcuIated based on 3 month 
I(IB0R plus a spread of 2.5% .and cost of debt for foreign component is calculated based on 3 
month LIBOR, spread 4.5% and hedging cost based on difference of 3 month KIBOR and 3 
month LIBORplus a hedging cost spread. 

Accordingly, cost of debt has been calculatedusing reference 3 month IUBOR of 15.16% as of 
FY22 reference 3 month LIBOR of 2.29% as of FY22. 

Further, I(E proposes KIBOR, LIBOR / SOFR and hedging cost to be indexed at the start of 
each quarter going forward based on actual. 

Local to Foreim debt ratio 

Considering no foreign debt is currently drawn for SGEPS, Debt has been taken at local for 
cost of debt. 

Accordingly, Return on Re-datory Asset Base - Cost of Debt (RoRBCoD comes out to PICR 
0.76 / kwh, at 87.64% plant factor for FY 2023. For year wise tariff components, please refer 
Tariff table. 

RoRE - Local comuonent of Cost of debt 

RoRBCoD  local(^,) / = / Revised Local RoRB cost of debt component of tariff 
RoRBCOD(R~~ I = / Reference Local RoRB cost of debt component of tariff 

Cost of Eauitv 

Keeping in view currently allowed returns, return on equity of USD based 15% is proposed that 
shall be indexed based on changes in USD to PI(R exchange rate at the start of each quarter. 

COD Localww) 
COD Local(~~o 
KIBOR(RWI 

For the purpose of Exchange rate indexation, indexation with reference to FY 2016 has been 
calculated considering weightage of RAB each year till FY 2023 in line with mechanism used 
by NEPRA in the current'MYT. Accordingly, reference indexed cost of equity has been 
calculated using reference current exchange rate of PKR 206 / USD. Accordingly, KE 
requests the Authority to consider the actual average exchange rate of FY23 at the time of 
actualization of RAB at FY23 as mentioned in "Regulatory Asset Base" section above. 
Please refer calculation in SGEPS - Annexure I (i). 

= j KIBOR(R~) + 2.5% 
= I IUBOR(R~~ + 2.5% 
= / The revised 3-month KIBOR as published by State Bank of 

, i 
j Pakistan latest available at the start of eacli quarter i.e. 1" July, pt 

Accordingly, Return on Regulatory Asset Base (RoRBCoE) comes out to PKR 0.62 / kwh at 
87.64 % plant factor for FY 2024 considering USD ROE of 15% and indexed ROE of 33.72% 

I 1 October, 1st Jan, and 1st April. 
i 

KIBOR(RCO / = I Tlie reference 3-montli IUBOR of 15.16% as of FY22 
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at exchange rate of PKR 206 / USD. For year wise tariff components, please refer Tariff 
table. 

Indexation formula given below. Further, an illustration for ROE indexation is given in 
SGEPS - Annexure I (ii). 

. R O B  - Com~onent of Cost of Eauity 

[ Where; 
RoRBCoE (R,) I_- Revised RoRB cost of equity component of tariff 1 

I RoRBCoE (RCO I = I Reference RoRB cost of equity component of tariff I 

Depreciation 

ERR~v) 

ERII~O 

Depreciation shallbe calculated as straight line based on written down value of RAB at the end 
of FY 2023 (Current control period) and remaining useful life at the end of Control period. 

Accordingly, Depreciation component comes out to PKR 0.39 / kWh for FY 2024. For year 
wise tariff components, please refer Tariff table. 

1.2.5. Cost of Working Capital 

= 

= 

I(E kequests NEPRA for working capital mechanism based on below formula, consistent with 
IPPs. 

The Revised TT &OD selling rate of USD as notified by National 
bank of Paldstanlatest available at the start of each quarter i.e. Pt 

July, 1st October, 1st Jan, and 1~1April. 
The Reference exchange rate of PKR 206 / USD as of FY22 

( A - Cost of Stores &spares inventory I 
1 J3 Cost of Fuel inventory (not applicable) 1 

Cost of Fuel in Receivable cycle based on 30 days receipt period and 7 days payment 
C . period on RLNGfuel with 17% sales tax - based on 87.64% plant factor, to be 

actualized every quarter. 
Cost of SBLC (currently included based on SBLC given to SSGC allocated to KTGEPS 
plant, will be updated in future in case of any new agreement) 

Working capital component has been calculated for the control period based on current 
movement of balances year on year and reference KIBOR of 15.16% plus a short term spread 
2%. 

Cost of worlcing capital shall be indexed with actual ICIBOR and change in fuel prices, on a 
quarterly basis. Further, reference component shall be updated in future through a request 
in case of any change in circumstances. 

Based on above,worlang capital component comes out to PKR 0.48 / kWh for FY 2024. 
For year wise tariff components, please refer Tariff table. 

Working Capital requirement shall be indexed through updating the template enclosed in 
SGEPS - Annexure J at each quarter including update in SBLC cost pursuant to any changes 
/ addition in the arrangement(s). 
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1.2.6. Pass thi.ougli items 

Similar to the current MYT and as allowed to IPPs, I(E proposes the following items to be 
allowed as pass-through costs in the new MYT. 

Corporate tax and WWPF / UrWF 

Currently, KE is an integrated entity therefore Corporate tax and WPPF / WWF on overall 
company level is a pass through item within MYT. 

Considering that legal structure will remain same, ICE is proposing that Corporate tax and 
WPPF / WWF shall be passedthrough to consumers in Supply Tariff. 

However, going forward, in case of any change in legal structure whereby a Corporate tax and 
WWF / WPPF is separately levied on Generation plant, same shall be passed through as done 
in case of IPPs. 

Unrecovered cost of Current MYT 

Any unrecovered cost of Current MYT shall be pass through in tariff. 
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Startuw Charlzes 

Startuw : Any startup of a Gas Unit that is necessa~y for a station to complywith the Dispatch 
requirements / Instructions and that results in the synchronization with the grid system. 

Consistent with industry practice, I(E requests the Authority to allow start up charges, as 
defined below. 

In any month in a Financial year, KE shall be allowed to claim "Start-Up charges" based on 
Reference start up charges indexed with relevant indices, including fuel prices and electricity 
tariff as requested below. 

"Start-Up Charge" shall consist of two components and is calculated as follows: 

Start-Up Charge = MDI Charge + Reference Unit Start-Up Charges. 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at startup and shall be calculated based on the then applicable MDI 
rate in Rs/kW, from time to time, 

b) Reference Uni t  Start-Up Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consumed for the start-ups. 

The Start-Up Charges for each Start-Up shall be calculated as follows: 

Where: 
i = 

I 
SCN I 

The Start Up Charges during the Month M I MDIR. Total fixed charges for the month due to Distributing segment during the 
relevant month (based on MDI for the month and MDI charge) divided by the 1 

Section E - 19 

total number of start Ups performed during the month. 
- 

The number of Start-ups to be claimed, unless any shutdowns claimed during 
the relevant month in which case this will be considered as zero. 
The number of Start-ups to be claimed -- 
The Reference Start-up Charge as given below. Consists of the following two 

The components: Reference Start-up Charge for the Power Import from Transmission 
System during GT Startup till Synchronization. 
The Startup Charges Adjustment Factor for the hour h for the Import of 
Power from Transmission Network as per following formula: 

SCFadjustp~ = WAVCT-B~(R~V) / WAVCT-B~(R.~J 
where: 

WACT-B~(R,,) = Weiglited Average of the latest notified variable consumer 
tariff for the Industrial Consumer Category (B-qb) based on a weightage of 
4:20 for Peak & Off-Peak Rates respectively. 

WACT-B4crtc~ = Weighted Average of the reference notified variable 
consumer tariff for the Industrial Consumer Category (B-qb) based on a 
weightage of 4:20 for Peak & Off-Peak Rates ( i e  Rs. 90.33 per liWh t Rs. 
24.43 per 1Wh) respectively (i.e. Rs. 25.41 per kwh) 
The Reference Start-up Charge for the Fuel Consumed during GT Startup till 
Synchronization including&T_Sygchroi1ization, if applicable. . 

The Startup Charges Adjustment Factor for the hour h for the consumption of 
fuel as per the f o l l o w i n g m a :  -- 

/ 
NI i = 

I 
N2 , - - 
-- .. .... ~ 

SC[~efl 1 = 

----h SCPIR~~ 
! 

SCFadjustpr = 

) 
/ 
I 

1 
/ 
/ 
I 

/ 
i 

SCFCR~~ 

SCFadjust~c 

= 

= 
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Hot Start: 
3.10 4.64 6.18 

Recove~y based on 
Simple Cycle (3.07) (4.60) (6.13) 

;L&@{@&;;8pK.!.;y ~&*;f~g:$$;:;a~:~g;;;s!,;>;~~j~;;. 
W a r m  Start :  

0.01 4.18 6.27 8.35 
Total Cost 1 
I 

Recovery based on 
Simple Cycle 1 (415) (6.23) 

I 
(8.30) 

I 
L . - - - . .- 

For Gas3 - SCFadjust~c = FCCGR~ / FCCGR,~ 
For HSD - SCFadjust~c = FCCHSD>y./ FCCHSDR~~ 

Recovery based on 
Sirnde Cvcle 1 - I (5.42) 1 (8.13) / (10.841 I 

1 ...A 

. ~ 

,~w,+i~,etirii.c, .::* >-.:..::.. . . ,' ,' ,,.. .,, :..,*":;.; 
Cold Start: 

Total Cost 

Note: Furthermore, recovery on units sent to grid has been based on simple cycle tariff, to be allowed separately for NEO. 

Shutdown Cost 

Shutdown: Any shutdown of a Gas Unit that is necessary for a station to comply with the 
Dispatch requirements / Instructions and/or technical limits of machines which results in the 
de synchronization with the grid system. 

KE requests the Authority to allow shutdown charges, as defined below. 

;*,:.@#.:'..T.: '2-;,'.:;7,,;,,, ,,:? 
': :.,,:,< ~ ~ . & < ~ , . ; o ~ o ~ ~ ~ : . .  !.';::', ;+ 

11.03 

I 
,: ..,.... :;.. - ...,... : :<.i<.. ..-. . ..... .... -... -..;-..v;..I 

In any month, ICE shall be allowed to claim "Shutdown charges" based on Reference Shutdown 
charges indexed with relevant indices, including fuel prices and electricity tariff as requested 
below. 

.-.,0,P4,,BZ,-t ?, v x::5k:* :,;:, 

8.28 

::;::.,:;..;.,o;o+ :..$. .: ~.?~:~~.~,x:.:,:.;w.~~~,:~:6~:+$;~:i:~!.>;:::'? 

"Shutdown Charge" shall consist of two components and is calculated as follows: 

0.04 

Shutdown Charge = MDI Charge+ Reference Unit Shutdown Charges. 

5.53 

a) MDI Charge: The MDI charge shall be based on maximum demand recorded during 
the relevant month at shutdown and shall be calculated based on the then applicable 
MDI rate in Rs/lcW, from time to time, 

b) Reference Unit Shutdown Charge: This cost will cover the consumables, fuel and 
equivalent operating hours consumed for the shutdown. 

3 Proportion of Indigenous Gas 8 RLNG in both Reference & Revised FCCG will be calculated based on t l ~ e  actual mix of 
Indieenous Gas & RLNGused as auoearine in SSGC Bills for the relevant month in which Startuo Cost is beine claimed ~vhereas 
~e f eknce  and Revised Fuel cost ddmponint will be calculated as per Section 1.2.1 above. 

- 
Furthermore, in case Gas is made available through Dedicated Line/ Alternate Supplier as discussed in Section 1.2.1 above, hen  -. 
separate costs will be calculated and submitted t c t l ~ e  Autho~ihliora~proval. 

Section E - 20 



Generation Tariff Petition - Section E: Site Gas Engine Power Station 

The Shutdown Charges for each Shutdown shall b e  calculated as follows: 

Where: 
SHChr j = I The Shutdown Charges during the Month M 

MDIR Total fixed charges for the month due to Distributing segment during the 
relevany month (based on MDI for the month and MDI charge) divided by the 
total number of Shutdowns performed during the month. 

NI The number of Shutdowns to be claimed, unless any startups claimed during ' = the relevant month in which case this will be considered as zero. 
N2 , j = The number of Sliutdowns to be claimed 

The Reference Shutdown Charge as given below. Consists of the following two SHCcuto = 
components: 

SHCPIR~~ I = The Reference Shutdown Charge for the Power Import from Transmission 
System till GT &ST are in Standby mode. 

SHCFadjust. / = I The Shutdown Charges Adjustment Factor for the hour h for the Import of 
Power from Transmission Network as per following formula: 

' WACT-B4(ne~ =Weighted Average of the reference notified variable 
/ consumer tariff for the Industrial Consumer Category (B-qb) based on a 

weiglitage of 4:ao for Peak & Off-Peak Rates (i.e. Rs. 30.33 per 1cWi & Rs. 
er lcW11) respectively (i.e. Rs. 25141 per kwh) 

The Reference Shutdown Charge for the Fuel Consumed during GT &ST (if 
till Flame-Off. 

SHCFadjust~c The Shutdown Charges Adjustment Factor for the hour h for the consumption 
of fuel as per the following formula: 
For Gas4 - SHCFadjust~~ = FCCGR, / FCCGuer 
For HSD - SHCFadjust~c = FCCHSDixev / FCCHSDbf 

I 

I 
; 
i 
/ 

where: 

W A C T - B ~ ~ R ~ , . )  = Weighted Average of the latest notiiiedvariable consumer 
tariff for the Industrial Consumer Category (B-qb) based on a weiglitage of 
4:20 for Peak & Off-Peak Rates respectively. I 

Costs vursuant to M o r t  of Power during Non-Overational Hours 

Gas 

Costs of Import of Power for the period when plant is stand-by but not  in operation, in 
accordance with EM0 is requested to  be  passed through in Tariff. 

4 Proportion of Indigenous Gas & RLNG in both Reference & Revised FCCG will be calcnlated based on the actual mix of 
Indigenous Gas & RLNGused as an~earinain SSGC Bills forthe relevant month inwhich Shutdown Cost is beine clailned ~vhereas 

0.01 

~ef&ence and Revised Fuel Cost &mpo&nt will bc calculated as per Section 1.2.1 above. 
- 

Furthermore, in case Gas is made available througll Dedicated Line/ Alternate Supplier as discussed in Section 1.2.1 above, then 
separate costs will be calculated and submitted to the Authority for approval. 
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The Power Import Charges for each month shall be based on actual amount billed by the 
Supply business based on Import readings recorded, including monthly MDI / Fixed Charges 
paid to Supply Business for fixed capacity dedicated for plant startup operations. Amount 
billed shall be reduced by any MDI Charges recovered under Startup &Shutdown Costs as per 
mechanism explained in this petition. 

1.3. Billing Mechanism 

Billing shall be based on a Take-or-pay mechanism where Capacity payment shall be paid for 
the Available Capacity and Energy payments for the Net Electrical Output. 

Available capacity for a month shall be based on hourly Annual Dependable Capacity after 
considering outages in each year. 

Annual Dependable Capacity shall be based on ADCTest to be carried out at start of each year, 
to be carried out by Plant team and results of which shall be submitted to NEPRA. 

NEO will be based on energy recorded through meters as explained in above sections. 

1.3.1. Capacity Payments 

Capacity cost includes Fixed O&M local, Fixed O&M foreign, Insurance, Working capital, 
RoRB - cost of debt, RoRB - cost of equity and Depreciation which are detailed in above 
sections. Capacity payment shall be made on a monthly basis as per formula detailed below: 

Monthlv Cauacitv Pavment 

Outazes 

Plant will maintain Annual Availability of go% with considering annual outages of 10%. In 
addition, in case of periodic overhauls, following outage days shall be allowed; 

Where: 

- 21.5 Days (516 hours) of Maintenance outages Per Engine &ST, 

- 15 Days (360 hours) of forced outages Per Engine &ST 

Further, Additional outages will be required for Overhauls as below: 

CapacityPayment 

Availcap,,, 

CapacityPrice 

DO, 

- Engine 60,000 Operating Hours Maintenance - in which case the Company shall be 
entitled to an additional Forty (40) days of Maintenance Outage periods. 

- Engine 30,000 Operating Hours Maintenance - in which case the Company shall be 
entitled to an additional Twenty Five (25) days of Maintenance Outage periods. 

= 

= 

= 

= 

- ST Major Inspection at 40,000 operating hours interval in which case the Company shall 
be entitled to an additional Thirty Five (35) days of Maintenance Outage periods. 

the Capacity Payment, in Rupee, paid for a Month; 

Aggregate Available capacity, in IcWll, for the month based on Hourly 
Available capacity 
(Fiued 08rM local + Fixed O&M foreign, working capital + RoRB - cost of 
debt + RoRB - cost of equity + insurance) for the relevant month after 
indexations as explained above. 
the output degradation factor, as given in SGEPS - Annexure E (ii) for 
Combined cycle, for the relevant year. Output degradation is not relevant 
for O p g c l e .  
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These overhauls will be required when plant will reach the required Operating hours. Based 
on annual availability of go% and expected occurrence of Overhauls, Levelized Plant factor 
has been calculated as 87.64%. Please refer SGEPS - Annexure M 

The plant will be considered as available when plant is standby including periods when gas is 
unavailable as the same is not under ICE'S control. ICE remains in continuous engagements 
with SSGC for resolution of this matter and is also working on alternative options. 

1.3.2. Energy Payments 

Energy cost includes: 

- Fuel cost (including Indigenous Natural Gas & RLNG), 
- Variable O&M local & Variable O&M foreign which are detailed in above sections 

multiplied by degradation factor of relevant year. 

The Energy Price shall be calculated using the Reference Fuel Cost Component duringthe year 
as follows: 

. . . . - . .  .........-.. 1- - ' . 
- - -  - 

vafinbie:'. 1. 

i File1 ' 
. .. 

. . 
A b - - d , e = e + d  f ........................ , .... .-. ........ 

- -. -- .. ..,.-. ........ . . . .  . .  ..--. 

....... ... ... . . . . . . . . . . .  

Natural Gas 
-Simple 

I RLNG - 
Combined 
cycle ............ . . ... . .- . . . .  

RLNG - 
Sinlplc 

.. .. ..... 

Tots 
... 

1.4. OPrM Sharing Mechanism 

KE is proposing to share the savings in 0&M, if any, in proportion of 6040 for Consumers: 
KE, which shall be calculated at completion of Overhaul cycle. 

- Overliaul cycle shall be completed when Major inspections of all Engines are completed at 
every 60,000 hours; and 

- Major overhaul of ST is completed at every 5 years. 

At completion of Overhaul cycle, any savings in O&M shall be shared in 60:40 for Consumers: 
ICE, where is in case of Loss, it shall be carried forward to future years to set off with expenses 
of future years. 

For the purpose of calculation of sharing of O&M savings/ (loss) at the completion of each 
major overhaul cycle, O&i expenses ( O M  Expenses as per Profit & Loss Account &Addition 
to W P )  as per the audited financial statements shall be used. 

An illustration of sharing mechanism for one cycle is given in SGEPS - Annexure N. Same 
shall be applicable for next overhaul cycles till the end of plant life. 
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1.5. Otl1er items 

Items generallv covered under PPA 

Unlike previous MYT, KE has proposed Tariff structure in line with IPPs. In case of IPPs, 
certain modalities / charges are governed under the Power Purchase Agreement, which have 
been included in the petition. However, detailed modalities and other remaining terms will be 
agreed in a "Service Level Agreement" for which ICE has prepared and Annexed a Head of 
Terms (please refer, SGEPS - Annexure 0). Full scope SLA will be prepared and submitted 
for NEPRA's approval based on Tariff determination. 

costs mmsuant to Unbundlin~ in future 

KE is an integrated utility and therefore there are certain synergies in common costs. In future, 
if there is any legal unbundling, KE will file for a onetime adjustment for additional costs 
pursuant to that. 

Alternate Su~nlie~.  of RLNG 

In case of any additional requirements on account of arranging RLNG through an Alternative 
Supplier as detailed in Seceon 1.2.1 - Plant Capacity and Heat Rate above, ICE will 
submit details of the proposal separately to NEPRA for approval. Post approval of the 
Authority, ICE will file a one-time adjustment for reference tariff components, based on 
allowed investment, Net capacity and heat rate impacts. 

Costs oulSsnant to Force Maie1u.e Events 

Costs related to a Force Majeure Events are allowed to IPPs and accordingly KE also request 
those to be passed through in Tariff. Details and modalities of force majeure events will be 
included under the SLA, pursuant to the Terms of Agreements as explained in SGEPS - 
Annexure 0, in line with agreements of other IPPs. 
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1.6. Summary of Base Ta.iff FY 2024 &Indexation Mechanism 

In view of the foregoing and considering the significant changes in tariff structure, following 
componentwise indexation mechanism is being requested to ensure recovery of prudent costs 
critical to ensure quality of service. 

i Indexation~vith fuel price. 
E n e r w  cost 

Net HHV RLNG price of PKR 

Fuel cost 29.92 Impact of allowed part load and 3,300.82 / MMBtu 
; degradation factor (monthly) I 

Variable O&M j 0,05 ; .  Indexed with Pak CPI CPI of 158.48 for FY 2022 
-local 1 c-ly) average 

i 
Variable O&M - I ' . Indexed with US CPI and USD to ' y$geof 282'03 for FYna 

1 PKR evchange rate (Quarterly) Foreign 
' - Exchange rate of PKR 206 1 USD 

I Energycost i 
subtotal 31.40 : 

Ca acitv cost Indexed with Pak CPI CPI of 158.48 for FInoaa 
FgedO&ii- , 0.38 (Quartem average 

local 

FixedOSrM- 1 Indexed with US CPI and USD to ' yt2zf 282'03 for FY ! Foreign i 0'05 i PKRexchange rate (Quarterly) Exchange rate of PKR 206 / USD 
I , . Indexed with USD to PKR 
I j evchange rate - quarterly Exchange rate of PKR 206 / USD 

~nsurance 0.21 ' I Annual actualization basedon ofm22 
I ! capping of 1% of EPC cost (in USD 

; telms) 
Working 0.4s ' I . Indexedwith KIBOR (Quarterly) . KIBOR of as of FY22 Capital ...-___- I an9-$x!gei!_nfuel prices. . ..... -. .. . -- i Indexed with KIBOR (Quarterly) 

RoRB -Cost of 1 .  Recalculated based on RAB 

Fuel cost - Ind 
gas - OC 8.47 

Debt Local 

/ Enerlnrcost j I Indexation with fuel price 
i 

Please refer following tariff tables for year wise tariffs. 

Fuel cost - 32.64 Impact of allowed part load and j simplecycle i I degradation factor (monthly) 
I 
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0'76 changes dueto addition of specific 
j project approved by NEPRA 

Net HHV RLNG price of PKR 1 
3,300.82 / MMBtu ! 

- KIBOR of 15.16% as of FY22 

- Exchange rate of PKR 206 / USD 
as of FYz2 

1 ! -  Indexed with USD to PKR 
j exchange rate RoRB -Cost of o.62 I . Recalculated based on RAB Equ i l  1 changes due to addition of specific beet approved by NEPRA 

Depreciation 
I - Recalculated based on RAB 

0.39 I changes due to addition of specific 
j project approved by NEPRA 

Capacity 
C O ~  subtotal i 2.89 I 
TotalBase I 
Tariff- FY 

2024 1 34'29 
I 
I 

Levelized 1 
33.59 

1 



K-Eleddc Limited 
Generation PlantsTariff Petition 
SGEPS 
Tariff table - N 2024 and onwards 

Gross Capacity 
NetCapaclty 
Unitsat full capacity 

96.2 M W  Exchange rate 
92.7 M W  KlBOR 

812.3 GWh LIBOR 

206 PKRI USD 
15.16% % 
2.29% % 

PKR 33.59 / kwh US Cents 16.31 / kwh 

rr :. - --. -.~- , , i::i::ii:.::::::: ,:"z::::::":' i---7.--7 

Averaee tariff 29.92 0.05 1.43 :, :AGT~.~IA~O: 038 0.05 0.21 0.37 0.31 039 0.48 1:; , . , , , . ',,, 2.~9il:;:::::;::3ss9;I::;eii:::.16.311 _.: ........... : ..,..1..... _. Wl 
~. ,,.".:':-. -, 

Fuel cost Component- 

Page 1 of 1 

RLNG -Simple cycle 
I 

32.64 

indigenous Gar - combined 
mcle 7.77 
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SGEPS - hnexures 
List of Annexures 
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SGEPS - Annexure (i) 

Details of Last Maior Activities Performed for improvin~ performance of the 
&gg 
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El2 

El3 

El4 

El5 
El6 

El7 
El8 

E21 - --- 
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3oK 

3OK 

3oK 

30K 

3oK 

3oK 

30K 

3oK -. -. 

;.z, ~~>~.~::;;>';:~$~:::$!:.~ 
.' ?;:;.;:. ,-...-.:* ..:. *?:?;:>$.$:..;.:.;;:' 
>,::..:;;~:,{:~:.:;+g~:$j<;;;~,:.j 
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08-Aug-18 

23-Apr-18 

25-Nov-17 

18-Dec-18 

07-Apr-17 

09-Jul-17 

06-Sep-17 

31-May-18 -- -. -- 
u-May-18 

05-Apr-18 

09-Aug-17 
. . . . - . . .- - 

05-Jun-17 

I 17-Mar-17 

ig-Apr-17 

23-Jul-18 

4-May-17 

14-Dec-16 

30-~IW-I~  

08-Mar-17 

16-May-17 

28-Sep-17 

27-Apr-18 

29-Mar-18 

- 29-Aug-lg 

18-Jan-lg 

28-Feb-lg 

31-Aug-18 

04-Mar-lg 

12-Feb-19 

18-Jan-lg 

21-Mar-19 

E22 

Bag 

E24 -- --- - - 

3oK 

3oK 

3oK - . . 

I325 

I E26 

E27 
E28 

E31 

E32 

E33 

-- E34 

E35 

E36 

E37 

- E38 

Q1 

E42 

E43 

E44 

E45 

E46 

E47 

E48 

3oK 

3oK 

3oK 

30K 

30K 
30IC 

30Ic 

3oK - .- 
~ O K  

3oK 

3oK 

3oK 

3oK 

3oK 

3oK 

3oK 

3oK 

3oK 

3oK 

3oK 
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SGEPS - Annexure A (ii) 

Safety procedures 

1 / B-Level HSEQ Committee Procedure 

2 1 Hazard Identification L Risk Assessment 

3 / Environmental Aspect Impact Procedure 

I Settiuc HSEO Obiectives and Targets 
1 - - - - 
1 Legal Requirement Procedure 

~ - ~.~ r 6 / HSEQ Responsibilities 

Training, ~wireness  and Conlpetence - 
and Consultation 

9 I Control of Documents and Records 

10 / Emergency Response Plan 

11 I Calibration and Measurement 

12 i Measurement and Monitoring of HSE System 

11 i Internal Audit 

14 / Management Review Procedure k 15 1 Evaluation of Com~liance 

-. . - -- -. - .-- . 
Contractor's Safetv Evaluation 

23 1 Manual ~ a n ' & i n ~  procedure -- I 
24 1 Forldift Ooeratinc Procedure I 

' 18 1 Contex* of Organization and Change Management 

/ 25 
/ Permit to Work Procedure 

1 26 ! Asbestos Manacement Procedure 

19 
20 

21 

22 

- 
27 / Waste Managenlent Procedure 

- . . . . . -. - r 28 
~ ~-~ ~- . -. ... - .  ~ 

T ~ ; = i r d  Substance Procedure 

Non-Conformance, Corrective and Preventive Action 

Incident Reporting, Investigation 6: Analysis Procedure 

PPE's Procedure 

Chemical Handlinc Procedure 

ag / Spill Contingency Plan 

30 1 Fire Safety Procedure 

31 I Sf6 Management -- 
I 32 . / Working at Height Procedure 

33 / Ladder Procedure 

34 / Fire Ex*inguisher Checking & Maintenance 
- -  .-. .~ - -. . .... ~ 

35 ! F ~ r e  Hydrant Operating System 

36 Animal Infestation -- . ~ . ~ 

-% 1 Environmental Incident Reoortine Procedure ! 
38 / Resource Conservation Procedure 

39 / Water Hydrant Checking & Maintenance 

i Excavation Work 

Management 

Indoor Air Oualilv Monitorine Procedure 
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Toolbox Talk Procedure 43 1 -- 
( Use &Maintenance of SCBA  MA - 

Vehicle &Transport Faciliv Management 
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SGEPS - Annexure A (iii) 

Project Details 

Plant Reference Condition 

Reference Conditions at the Plant Site are: 

1. Ambient Air Temperature = Tra = 30 deg. C 

2. Total Barometric Pressure =p r  = 1013.2 mbar 

3. Relative Humidity = 60% 

4. Power Factor = 0.85 (Lagging) 

5. System Frequency = 50 Hz 

6.  Fuel Supply Temperature = 25 deg C 

7. Co-mingled Gas Contract Fuel (LHV) = 34,200 Kj/Kg 

Plant Co~lfimation 

Technology I Combine Cycle Power Plant 

Type of fuel I Indigenous Natural Gas/RLNG 

Units 1 32 engines + 32 HRSG + I stem1 turbine 
Outout I 107.~12 MW IS0 Installed 

Equipment 
IndigenousNatural GasReciprocating4-stroke engines and s t e m  
turbiie 

Make I Gas Engines - GI3 Jenbacher, Stean~ Turbine - NG Allen 

Model 

Gross Capacity - MW (RSC) 

Gas Engines - JGS 620 GS-NL, Steam Turbine - UKMC-800 

96.191 MW 

Auxilia~y Consumption . . . - -  - . -  ---- - 
Net Plant capacity 

Plant Characteristics 

- 3-464Mw- .- . .- . - . . -_ .. _. 

g2.727MW 

Net Plant efficiency (LHV) 

Generation voltage . ---.. 

Grid voltage 

Frequency 

I "16 KW/Sec (Open Cycle) 1 1 

41.716% I 
11 IiV . ~ ~. .- 

132 kV 
50 Hz 

Power factor 

Ramp up rate of generators 

! 
Lead 0.98 for Engines and 0.95 for ST / Lag 0.80 for all Engines 
and ST 

0.33 MW/min (Cold Run-Up for ST) 

0.5 MW/min (Warm run-up for ST) 

Section E - 31 

Time required to synchronization to grid at full 
load 

0.666 MW/min(Hot run-up for ST)" 1 

3 Hours l 5 3  Minutes for CC operation, when Boilers 110t 1 
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The generators are capable of maintaining constant output for system frequency range of 50 
Hz +/- 3% in accordance with the requirements. 

Voltage Limits 

The plant is capable to operate continuously within the voltage range of 132/11 lilT +/- 10%. 

The noise level is less than 75 dB(A) which fall within the EPA prescribed environmental 
limits. 

Water Resources 

The power plant is designed on a subsoil water source treated through Reverse Osmosis plant. 
To meet additional water requirements, ICDA water tankers are used. 
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SGEPS - Annexur.e A (iv) 

Minimum loading details 

Section E - 33 
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SGEPS - Annexure A Cv) 

Fire Protectioil Svstein 

Fire Protection System has following main measures: 

I. Fire area, fire escape and evacuation passage 

Plant wide Emergency "Emergency Evacuation Map" at the entrance and other 
conspicuous locations to warn and update the entrants of the buildings about the route to 
be talten to assembly point, in case of any emergency. 

Also, eveIy building has been provided with the adequate number of emergency 
evacuations passageways (exit doors) which are always kept healthy and unobstructed to 
be easily accessible through the year. 

2. Evacuation Channels 

Plant has dedicated emergency warning (siren, buddy system, walkie-talkie, hot lines) 
system, while actions from every employee are clearly documented in the plant Emergency 
Response Procedure on what to do when they hear the alarm / observe an emergency 
situation. 

Moreover, dedicated Fire Wardens are assigned against individual buildings who ensure 
(in case of any emergency) the complete evacuation of the workers in the dedicated 
building. 

Plant has also dedicated assembly point, where every individual has to report after hearing 
the emergency siren and then a robust headcount management system is followed. 

In case of any off-site evacuation need (due to any injuiy), dedicated emergency vehicle 
(ambulance) is also available at plant to support prompt evacuation of injured individual 
to the nearest medical facility. 

3. Fire-fighting system and fire extinguisher 

Internationally accepted (i.e. NFPA) and advanced firefighting & fire protection systems 
are available at plant (including fire hydrant networlc, water deluge system, foam 
suppression system). 

Adequate number of fire extinguishers have also been installed across the plant premises 
(indoor a well as outdoor) and different training sessions are imparted among the team for 
its operation throughout. 

4. Fire pump and alarm monitoring 

Plant has a dedicated fire water networlc (covering whole plant premises), along with NFPA 
compliant fire pumps and water storage facility (supporting ample time of firefighting). 
during any emergency. 

Early detection of the fire is given paramount importance which ensures that fire is 
detected at the incipient stage. These (smoke detectors) are widespread across the plant 
and integrated with plant fire siren system. Multiple manual call points are also installed 
across the plant for actuation of the fire siren, upon observing any fire emergency. 

Section E - 34 
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SGEPS - Annexure A Cvl) 

Plant Lavout 

Section E - 35 
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SGEPS - Annexure A (vii) 

Details of Maior Eauipment 

Gas Enkies 
' .... '.. .: .a; .... '. . . .. : '%:. <.;.:+,, .;;!?;,,;,,..:.: .,-1 ::: :,.; ;y;;-I,,i,i"*>i.'"--.::)-..* ..... -..:I-.:... .Lr .,; ....:: .'.,.;-::.;.:' 
o .  . . , . , . , ,  . , .  : . .  , & , : 

.- . .,. 
;. ,, .;-: .. . . <..,, ., . .,,:-'.+,.> ,..; :.;- :* <.:? .;- .:::" .:.;, . .; ;:,<>:<i;::.::i . ', . - . , , .  ;. ... . .. ,.,;--?;-.: ..... --,, :,> ,: , Q , ,: .$.. ... $:?....*.::p;:;; <...... ,:;:;>;, ,::.:7 
[ Manufacturer, country 

/ ~ o d e l / ~ y p e  

Gas Engine ~lternators 

GH Jenbacher 

J 620 GS-Eoi 

' Speed (WM) 

Site Rating Gross /Net 

i Air Filtration, Type 

Turbo Charger, Make Sr Model 

.",.",",' E<@K<,'&Tb .Qi $8:: ,>,,:~~~"""r'"'' ",*'":. " :- " ' 
.;;,<. ., ,:-\ .. +,,., :.:,. . , , .,,L ;.. a;&;&;&&i,. ' .. : : ,,,\ ?:.:..s::::' ' .'. .::? :... 

.. ., .-~~..~~.P;1fcP~ato1%! :..?::. z~;?~~.::::?,..:..~;-~:..:::: c?.2.::...7:;:::.. 

! Manufacturer. Countrv 1 AVK Romania AVK, Germanv 

I 

/ Year of Manufacture 2009 
1500 

2739 kwh 
Forced Draught Pressutized Cabin Filter Type 

MAN PBS NRzoJSJ 

i Year of iVIanufacture 2016 

Tvoe/Model 1 
I 

DIG 142 el4 
1 .-_.L . . -i ~ .~.. .+ 

Rating LIVAJMW 1 4.4513.56 1 
Voltage/Frequency/Po!ver Factor I 1ioooV/5oHz/o.80 I 

Exhaust Bypass Stack available I Yes 

StalZing System 
-. 

Cranking ~ . DC motor with batteries backup 

I Sueed i 1500 1 

Control System 

Engine Cooling System 

Specific Fuel Consun~ption 

Safety Protection Systems 

Type of Fire Protection 
-Detection 
-Suppression 

Insulation Class F 

! Brushless Excitation IAVR -4 

Diane XT Controllers 

Closed System Radiators 

0.2So Standard Cu. Meter 

Diane PLC UI built safety interlocking and hardwire fail-safe loop 
I. Fire Detection system via smokesensing initiates engine trip and cuts off air 

intakelexbaust. 
a.Gas detection system initiates engine trip ,and engine hall ventilation on fuel 

gas detection. 
3. Adequate Portable Fire Estinguishers (DCP Sr C02) are available in Engine 

Halls 

I .. -- .,-.LA 1 - :-- ~ ~. 
Protechon EF, W, UF, OV, OF, df/dt, RP, LOE, NC, D~fferential 1 

9796 @ .S PF. 97.6 @ 1.OPF 
Cooling 
-Statorwinding 1 Forced Air I 
-Stator Core -Rotor I -- 

I Type of Fire Protection 
--Exciter 
-- cnnnntnr 

j 
Smoke Detectiou 

1 - Portable Fire Extinguishers (DCP/CO2) available at site I 

Section E-  36 +fCJ, 0 
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Steam Turbine 

Manufacturer 1 NG Allen 

Steam Turbine Alternator 

~ -~ 

Year 

Indar 

2014 

LSA-goo-X/4 

4010000891 

Model 
Serial Number 

m e  
Stages 
Rating, IS0 &Site 
Speed (RPM) 
Casing 
HP Steam pressure 
HP Steam temperature 
HP Steam Flow 

~ ~- .- 

MC-800 

415534 
Low Reaction 

9 
lo,ooo KW 

6.532 
OEM Provided 
17 barg 
355 Deg. Celsius 
52 TPH 

~~ - - - .  

Rating iLWA/hlW 

Insulation Class H I 
POC, -veseq, GOC, Phase diff, High set overcurrent, UV, OV, Phase 1 

- - - - - - - - - reversal, UF/OF, LOE, RP,ROCOF, inadvertent e_nergization. . . 
Cooling Medium Water-Air - j 

, Excitation Type Brushless / 

LP Exhaust Flows 
LP Steam inlet pressure 
LP Steam inlet temperature 
Control System, Make &Type - 

12.875 MVA 

Speed 

Frequency 

Power Factor 

Not Applicable 
Not Applicable 
Not Applicable 
Allen Bradley PLC 

.... . . - - 

i Voltage I 11ooo V I 

1500 - 
50 Hz 

0.8 

m e  of Fire Protection 
--Exciter Heat Detection System and Manual Suppression System 

Portable Fire Extinguishers (DCP/COr) available at site 
I 

--Generator I __ -_ . .. 1 

-- - . . ( Efficiency 97.3% @ 0.8 pf ,98.1% @ 1 pf 

Section E - 37 0 

Type &Specs of Lube Oil 
Type & Specs of Control Oil 

Type of Fire Protection 

Cooling 

IS0 VG68 - 

IS0 VG68 
- Heat detection and water deluge system. 
- Beam Detection System 
- Portable Fire Extinguishers (DCP/C02) available at 

TEAWC (Total enclosed Air Water cooled, IC81W) ! 

1 site 
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Section Transformers 
. . .  
,,;, .,,, ,:*:;:; .:., ::- j;:., ; .,; : ,:;. . ?:,. ,;:; ... ..- . .'.<," :,:; ., :,~,.<:.:,,;:, ./.(... ..:. . . . . . .  ................ , ' . .  

< s ~ ~ ~ ~ , . , ~ ~ ~ ~ : , ~ ; , y .  ......... ::.:; + ..,,. ',:. . . . .  . . . . . .  . . . . .  . . . ;  :,:. ' . . .  . . . ............. - : .'::;ir:;; :., . . .  
: .............. - . . .  

Manufacturer 

I ! I I 
I Seiial Number I 107oo004 / 732228-2 1 204899 732225-2 

.; :< ... .:: -7, ,' Y,', ,> . >,.,. .& ::.;. . . . . . .  
.; -::? ." , : ' ,:,. '. .: : :. .- .'-2... ...;..... .. .. .. i:. . :.;< . . . .  :2...:';..'.:,,'. . ; . . . . . . . . . . . . .  ......... . .  .:.. :..:.,, ..; , ,  : , : :  : - : .....: '. '..:. 

. . . .  . . . . . .  . 
..... ;.;.: .;... . ,:. .+:'. ,< . ..:... .- - :,.. P*+cter&;::( ... :$ ':.:;,..:'>;;,.,: ............... :: !:: .;..... :.. ; : :, . . . . . . . :  , ; . : ; . . . .  ..,. . , 

. .  ,. 
. . . . . . . . .  
: . " :  ;Sc$$tirjn'i .: :.,.Seeti~l! a: ,": .:."-'Se&d" 3 ,  : ;::::;,S$bti6nq .': , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  .. 1- . . . . . . . . . . . . . . . .  .,:: . " "  . _ . .: . .  ,' . . . . . . . . . . . . . . ~ .  

I I 
Pakistan 

1991 

Country of Oiigin 

IEC-60076 International Standard of 
Manufacture 

Hitachi Siemens ; I-litachi 

Japan 

1978 

Pakistan 1 Japan 

IEC-60076 IEC-60076 I i IEC-60076 

--Fire Detection I --Suppression 

Siemens 

I 
7.- - 

Rating . 

w / L v  

Containment, OilDrain Pit, 
I type & size 
. I d  

Section E-  38 

, Year of Manufacturing 

a2  MVA/3o MVA 22 MVA/3o j MVA 

132/11.5 Kv . 1 132/11.5 Ic'? 

I 

2007 i 1978 

30 MVA 

132/11 KV 

1 Containment Pit Containment Pit 
Available (25,500L) , 1 (25,500L) 

I 

Tap 

Cooling 
........ . 

22 MVA 130 
MVA 

132/11.5 KV 
-- 

Containment Pit 
Available 
(25,500L) 

Contai~nneiit Pit 
Available 
(25,500L) 

5 

ONANjONAF 
.....- 

5 I 5 
ONAN/ONAF ONANIONAF 

................--. 

25 

ONAN 

Separation 

Deluge Fire Protection 

, Dissolved Gas Monitoring 

Yes i Yes 

Yes I Yes 

Yes (not online) ! Yes (not online) 
I 

Yes 

I 

Yes 

Yes (not online) 

Yes 

Yes (not online) 

Fire Separation 

Oil Capacily 1 16281 Kg / 13524I<g 1 18112 Kg 1 1 3 5 ~  I<g 

Not Applicable ' Not Applicable Not Applicable Firewall 
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Steam Tmbine Transformer 

Auxiliarv Transformers 

- , r -  -- 
--Fire Detection Heat Detectors & Deluge System 
--Suppression 

-- ~ 

Banufactwer 
Year 

International Standard 

Serial Numbers 

Rating 

Voltage/Frequency 
-. ..........-. 

Tan 

p. of , -Fire Suppression 

Cooling 

Oil Capacity 

Containment, Oil Drain Pit, 
type& size 

Siemens 
2009 

IEC 60076 

20900424 
2 (MVA) 

11ooo/400V/ 
5oHz 

.... 
6 

Section E- 39 0 

ONAN 

1250 kg 

Yes 

Portable set of fire 
extinguishers a t  

location. 

Siemens 
2009 

IBC 60076 

20900425 

2 (MVA) 

11ooo/4ooV/ 

-- 501.12 -- . - - - - - - 
6 

ONAN 

1250 kg 

Yes 

Portable set of fire Portable set of 
extinguishers at re extinguishers 

location. I at location. 

I 

200 200 """~+Y-- 

Portable set of fire 
evtinguishers at 

location. 

IEC 60076 

20900427 

ONAN 

1250 kg 

Yes 

IEC 60076 

20900428 

ONAN 

1250 kg 

Yes 

I 

2 (MVA) 1 2 (MVA) 

iiooo/4ooV/ 
5oHz 

- - - . 

6 

~looo/~$ooV/ 

- . - . -- 
6 
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Auxiliarv Transformers ST 

!Manufacturer PEL 

l~erial  umbers 342634 
2 (MVA) 

-- 

ear 2014 

Emereencv Diesel Endne 

yap 

Cooling 

Oil Capacity 

Containment, Oil Drain Pit, type& size 

Type of 
-Fire Suppression 

nte~national Standard 

5 

ONAN 

1290 kg 

Yes 

Portable set of Fire Estinguishers and mobile trolley. 

IEC 60076 

Type I - 
Model 

I 

Eneine Outnut / kW 

Four stroke Diesel Engine 

'35 

417 

Number of cylinders 06 cylinders I 
Bore 

I 
1 Mas. Cylinder pressure 1 bar 1 Not Available 1 

Stroke I nlnl 

Cylinder configuration 
.. . . . ~  ~ 

Rotation direction I - 

j m ~ n  

172 

In- linesix cylinder 
........... -~ ~ .-... 

Counterclockwise 1 

Waste Heat Recoverv Steam Generator (as WHRSG) 

I 
137 

Speed 

Mean effective pressure 

Weight - 

I 
i Manufacturer I Descon I 
1 Country of Manufacture 1 Pakistan 1 

rpln 

bar 

T 

I 

t--- 
Year 

QpejModel Water tube I------ I Heat source - Ejihaust gnses 

Not Available 

1 HP Steam pressure I 17.0 barg I 

Section E - 40 
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SGEPS - Annexme B Cil 

RLNG Sample Bills April 2020 

Section E - 41 
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Natural Sample Bills April2020 

Section E - 43 
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SGEPS - Annexure E Cii) 

Current month reading A 76,618.429 1 n,gn2,57g 1 88,541,008 

Previous month readine I SCn.1 / B 1 69,750,165 1 6,404,566 / 76,154,731 

I Total consumption / SCM C = A - B  1 ~,868,a64, 1 5,518,013 / 12,386,an j 
RLNG Consumption D 2,106,040 1,692,045 / 3,798,085 1 

-- 4 
Indicenous Natural Gas 4,762,224 3,825,968 F,588,192 I 

1 NG conversion from SCM to SCP SCF G = Ex P 1 169,029,934 1 135,798,551 1 304,828,485 1 
I , NNG eonvcrsion from SChl to SCF 1 SCF H = Dx F 1 74,751.587 1 6o9o57,a87 W4,808,874 I 

v I I 4 

Conversion factor (from SOX to SCD I SCF/SCM 1 F 35 

1 Total MMBTUs I MMBTU / L =  J + K 1 242.967 1 195.202 1 438.169 

I Genelztion on Gas I W H ~  I\I 1 28,584 1 22,964 / 51,548 / 
Generation on RLNG 1 MWH I N=K/Lsb l  1 8,765 1 7,042 1 15,806 

I 35 

I / Gross Heating Value (GCV) I BTU/SCF / 

I Generation on NG 1 MWH i o = M - N  1 19,819 1 15,922 1 35,741 

35 

997 

168,465 

74,502 

NG MMBTUs 

Section E - 45 

997 I 997 ' 
135,345 i 303,810 

59,857 1 134,359 I 

MMBTU i J = G x l l  lOA6 

RLNG MIvIBTUs 1 MMBTU I K=HsI l10A6  
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SGEPS - Annexure C (i) 

Part load Adjustment Factor table - Gas - CC 

- 
5 3  Sections (24 Engines) 

2 Sections (16 Engines): Minimum number of engines required for combined cycle operation. 

Section E - 46 
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SGEPS I1 - Annexure C (ii) 

Part load Adjustment Factor table - Gas - OC 

3 Sections (24 Engines) 
2 Sections (16 Engines) 

1 Section (8 Engines) 

Section E - 47 
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SGEPS - Annexme E (i) (Gas) 
Degradation table -Net Heat rate HHV 

dation Factor - HHV 

* 3rd party Heat Rate Test conduted i n  July-2019 
FY 18 - 22: As'per actual Operating Hours 
FY 23-39: As per 87.64% Utilization 

Section E - 49 
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SGEPS - Annexure E (ii) (Gas) avplicable for Combined Cvcle 
Degradation table - Net Output (Gas) 

* 3rd party Heat Rate Test conduted in July-2019 
FY 18 - 22 :As per actual Operating Hours 
FY 23-39 : As per 87.64% Utilization 

Net Output Degradation Factor 

Section E- 50 
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Om break uu 

SGEPS O&iULevelizedper year 

LlSA I - . . 
I - 

Overhead Cost 175.85 1.28 177.13 

495.56 

i 38.22 268.26 1,015.95 I 38.56 

Section E - 51 



noon L x lux l r a  e a ex u2x lslx 1.2% lux lux lux 1.a =a lux %a lux lux un 
IpmdonUlOR I Y U Y  U U  LSX U X  U X  U Y  U Y  U X  U X  ZSU ZSU 2.5% U %  LS% 23% U X  23% 
~tnf~ lbt .bdbxmx(n i~w ~ - x + I  Y 17.7% 17.7% r7.m 17.m 7 .  n7.m 7.7% 17.7% 17.7% 17.7% 17.7% 7.7% 17.7% n . n  1 7 n  1r.m 17.7% 



K-ElcctrlcUmltcd 
GEnEfDtlDn PI~nLITarlff PftltlDn 
SGEPS 
Annexurc I (0-Cal~ la t lon of lndexcd ROE 

Average Exchange ratel PKRIUSD 104.82 104.81 110.01 U6.17 158.38 160.21 178.03 205.00 205.00 

RABamount- Generation PKR mn 5,633 5,712 5,659 6,736 6,221 5,741 5,051 4,504 4,504 

Addltlon~netofDeprrciation&Dbporalrdulgthfyear PKRmn 79 (531 1.077 (5151 14791 (681) (591 

Yearwlsc Indexallon based on exchange ratesla) 

I FK2016 1 5 6 1  I -0.01%1 4.95.1 w.91%1 SLIIPXI 5284%1 69.84%1 96.53%1 9~.53%I 

Calrulat~d wHh referenre toexchange rate ofa relevant yearvr exchange rate dbare yearforexample 16.31%In M2019 calculated ar PKR 158.381USD dividcd hy PKR136.171 USD 

Yearwire breakupof RAE 

Total RAE 

Weichtamof Fa8 Ib l  

PKR mn 5,633 5,712 5,659 6,736 6,221 5,741 5.061 4,504 4,504 

Yearwlre indexallon-mnrlde~ing RAB welghtage [ c =  [ax b)] 

% 0.0% 5.W 25.2% 49.4% 55.4% 824% 124.8% U4.8% 

ROE-USD bared (dl 

Indexation [el 

RoE-lndexcdalPKRUI6/USD[f=dx(ltc)[ 



K-Electric Limited 
Generation PlantsTariff Petition 
SGEPS 
Annexure I (it) - Illustration for ROE lndexation 

Indexation for the quarter I Q1-FY2024 
Date of indexation I July3.2023 

Reference RoRB Cost of Equity component for FY 
PKR/ kwh 0.6202 

2024 
a 

TT & OD selling rate of USD as notified by National 
bank of Pakistan at June 30,2023 

250 

PKR/ USD b 
Reference exchange rate PKR / USD c 206.00 

Indexed RoRB Cost of Equity component for 
N 2024 

PKR/kWh d = a x b / c  0.7527 

Page 1 of 1 



K-Electric Limited 
Generation Plants Tariff Petition 
SGEPS 
Annexure J - Calculation of Working Capital 

KIBOR 
Spread 
Total 

Receipt - days 
Payment - days 
Net days 

RLNG bill 

Net capacity 
Load factor 
Units for 365 days 

Allowed Heat Rate for the Quarter 
Reference price 

days 
days 
days 

MW g 93 
% h 87.64% 

GWh i=gxh24x365/10A3 712 

btu / kwh 
PKR / MMBtu 

Amount for 365 days PKR / kwh I = i x j x k / l O A 6  21,298 

Amount for outstanding days 
With sales tax 
Cost of working capital 

PKR Mn m=fx1 /365  
PKR Mn n = m x ( l + l 7 % )  
PKR Mn o = c x n  

Daily gas 
60 days 
Amount of 60 days 
Actual SBCL given 
Lower of 60 days or Actual 
SBL'C cost 
Cost of SBLC 

MMBTu p=gxjx1,O0O/1OA6 20,171 
M M BTu q = p x 6 0  1,210,270 
PKR Mn r = k x q / 1 0 A 6  3,995 
PKR Mn r l  435 
PKR Mn r2 = lower of r & r l  435 

% s 0.50% 
PKR Mn t = r 2 x s  2 

3 Cost of ~ u e i  inven 

Inventory amount 
Cost 

Total cost of working capital 

Net Capacity units at Plant factor 
Gas - CC 

Gas - CC 

PKR Mn u 
PKR Mn v = u x c  

PKR M n  w = o + t + v  

GWh x 712 

PKR / kwh Z = W / X  0.4797 

Page 1 of 1 
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Section E - 56 

SGBPS - Annexure K 

Burnut adjustment in Temverature 
.... . , ,  . . . .  .. : # ,  . . .  : + .  : . , .  , ,  . .  >. , .... ' = .. l-- '....:I' . .  h . ,  :. ..-:. i:. .r..> :':;:;$,~: 

,: ;+., . . . .  , .,_ ... m.: ..... ,, :., ,,;: :: 2.; ....... ,;,*, ,>:,iG;Gs.i&$g&d$4$:,:!!;;: ... $$2;:iF>iFgj<j,:;$ ....... ....... i;;$~;$$4:::;2: .. ... >;:?, .:. . . . . .  ..:.,. .::,, : ,=:v .?...*,. v: >-... .<:.< ,.,.,: .,.;,.., .;.-.>:.:. G; '.. :: ?+*?> .< ,.;., *. :'>, ...., G., <. . , .  .&. . . .  . . . .  
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Head of Terms 

POWER PURCHASE AGREEMENT 

TERM SHEET 

Section E - 61 

This TermSheet datedxxx (tho "Date ofSgningYY is a summary of the principaland indicative t c l w  
for inclusion in the Powo. Pul.chase Agreement (the "PPA'Y to be entered into between XX 
Generating Station (Plant) which is part of ICE'S generationfleet, and Tbansmission/Load Dispatch 
Center (LDC) of KE (individually a "Parhj" and together the "Pat.ties'9 i n  relation to the sale and 
purchase of electrical energj. The t e r n  and conditions contained in  this non-binding termsheet are 
indicatiue and non-binding i n  nature. Any such obligation 01. agl-ecinent will be a-cated only by the 
execution of a dejinitiue powel. pul.chase agreement (the "PPA? by Sellel. and Buyer (as dejined 
below, and collectively the "Pat.tics'9, the pl.ovisions of which, if so executed, will supel'sede this 
TennSheet and all other agreements, i fany,  1.elated to  this doc~~ment and the proposed transaction. 

2s,.&*crib.ti.&*. .: *:.::::::..,~:.i- .>:; .;.;;;,?:.,.; y:;;;3>:: :*.<&.:.::! ::%cFr?;;y.; ;;;,::,:.:- z.:,y:.*?* -. .. 
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SGEPS 

Load Dispatch Center (LDC) / Supply 

The Plant shall sell all electrical energy generated by it to the Bnyer based on the 
dispatchinsimctionsissued by Buyer and the fuel available with Seller to meet 
such dispatch in line with the agreed availability plan between buyer and seller 

[.I Description ofplant to be added 

The"Product"to be delivered andsold by Seller and receivedandpurchased by 
BuyerconsistsoE (a)allenergy,orBu~~efsapplicableportion, expressed in IvIWh, 
generated by the Plant and delivered to the deliveiy point/interconnectionpoint 
("Delivered Energy") b) all other plant output including capacity and 
ancillary services c) Black start facility, if applicable 
TlietermofthePPAshaUbeeffectivcontheIlffDate(tobedefinec1 in the 
PPA) and shall terminate =ontract Years or tlie expiiy of tlie regulatory license 
of the Plant, whichever is earlier, following the Effective Date ("Term"). 
"Contract Yea." means each consecutivelz-mont11perioddoringtheTermthat 
comniences onthefirst dayof Julyfollowing theEffectiveDate, andevery July 1st 

thereafter. ThefirstCo~it~~actYearsl~allbeapartialpear,commencingon the 
Effective Date. 

The Contract Capacity shall be XX MW (net, at reference condition) 

Buyer shall have evclusive right of energy and capacity of the Plant. 

Subject to teims of PPA, The Seller shall: 

(i) Make available to the Buyer the Declared Available Capacily up to 
the Contract Capacity 

(ii) Deliver and sell to Buyer at the interconnection point, the 
dispatched net electrical output 

Subject to the ternis of PPA, tlie Buyer shall, in accordance with NEPRA approved 
tariff: 

(i) Pay Declared Available Capacity (Take or Pay mechanism) 
(ii) Pay for the dispatched and delivered net electrical output 

sr,+;.:,'..?, 
,>?, :;: , , ,,,.: , . ,:-.: 

3) 

4) 

6) 

7) 

8) 
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Seller 

Buyer 

Purpose of PPA 

Plant 

Product 

Term 

Contract Capacity 

Sale and Purchase of 
Energy and Capacity 
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Buyer's share of the Delivered Energy shall he measured using electlic meteling 
devices. The Metering System shall be in place pdor to the delivery of net 
electrical output to the interconnection point. Seller shall maintain and Buyer 
shall inspect such electric metering devices In accordance with the agreed terms 
and conditions between buyer and seller and approved by NEPRA. 

The PPAshall contain provisions pursuant to which Seller shall send Buyer 
monthly invoices in form and method determined by the Parties, sho!ving the 
amount due to the Seller for the relevant month, specifying MWs supplied, all 
hilling parameters, rates and factors and all other data relevant to the calculation 
of payments. 

The Plant shall pelform at a Net Heat Rate (NHR) of XXXX as witnessed and/or 
approved by NEPRA. Necessary Corrections shall be applicable on part load 
operations. 

At the beginning of each Year, the Plant shall submit to the Buyer, its Annual 
Operational Plan, which shall include but not he limited to the following: 

- Planned Outage Schedule 
- Maintenance Outage Schedule 
- Forced Outages Allowance 
- Annual Availability 
- Minimum Dispatch requirements as per technical limits 
- Fuel allocation as available from the Fuel Supplier 

Upon receipt of the Plants' Annual Operational Plan, the Buyer shall review and 
provide timely feedback on the operational plan based on the following: 

- The Year's demand forecast 
- Economic Merit Order Projection (tentative) to he provided to the seller 
- System constraints including planned outages in the nehvork if any, to 

be provided to the Seller. 
- Annual Dispatch Plan (tentative) - to he provided to the Seller annually. 

Upon review of the Plant's Annual Operational Plan, both Parties shall mutually 
agreeto the final plan for the upcoming contract year 

Seller shall achieve availability of no less than XXSS ,  The Plant shall he 
responsible for the availabilityof the Complex for Dispatch by the Buyer. Upon 
receipt of a notice of Dispatch from the Buyer, theseller shall generate and 
deliver the Net Electrical Output at the Interconnection Point in accordance with 
the technical limits as per grid code and all applicable standards/prudent 
practices. The Seller shall give prompt notice to the Buyer regarding any changes 
to availability of t l ~ e  Comple.. caused by events such as: 

(i) Force Majeure Event; 

(ii) Scheduled Outage; 

(iii) Forced Outage; 

(iv) Partial Forced Outage; and 

(v) Any other event ~vhich causes alteration in availability 

'<,cj~:$+:,.~~: ..- ,.,<<,.; r:.. 
,..,. ;.? .. < _ _  

g) 

12) 

13) 
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14) 

15) 

Opelation and 
Maillteliance Costs 

Others 

S d e r  will bear all costs and expenses for Operations and Maintenance of tlie 
Plant and any othercostsup to the delivery /interconnection point for the 
pedormanceofSeller's obligations under thePPA(collectivel~~, the"Sel1er Costs"). 
h y  ancillary sei+ces costs to be excluded from the Seller Costs shall be discussed 
in the PPA. 

ThePPA~iUalsoinclude,a~nongotherthil~gs,thefollowingc~~enant~, terliis, 
and/or conditions: 

Seller will insure operate, maintain, manage, replace, repair, study, test, 
and otllenvise use the Plant up to its batteiy liniits in accordance with (i) 
Seller's obligationsinthePPA,and the OEM Manual(s), (ii) Prudent 
electrical and utility piactices,and (iii)allapplicablelaws(including 
environmentalla~vs), consents, and governmental approvals, including 
all applicable standards and guidelines adoptedfrom timeto timeby 
goveinmental authorities 

* SeUer~viUschedule and peilorni required maintenance according to the 
PPA 
Se l l e rv r i l l i n su reaga ins t aUinsu rab le r i skswi t l~cove~ t  not 
lessthanfdlreplacement costandontern~sspecifiedinthePPA. 

The Seller shall make its best efforts for the availability and allocation of Main 
fuel to the Gen Station to maintain guaranteed availability and to tiieet dispatch 
notifications. 

The Seller shall make technical references available to the Buyer concerning the 
required times for Start-ups and minimum comples/n~achine loading 

Relevant Payment Terms for Energy shall be 30 days. The Buyer shall pay the 
Seller the Capacity Payments for the available capacity for each month (70% in 
advance and 30% immediately after month end) and energy payments for 
dispatched and delivered net electrical output for the relevant iilontli. 
To be discussed between the Parties 

ForceMajeure Events and the obligations, duties, compensation, and recourse 
available to each Party during such events including but not limited to P P m E  
(Pakistan Political Events that occur inside or directly involve Pakistan) and 
CLFME (any Change in Law to the extent of Force Majeure Event) shall be 
negotiated and finalized in the PPA. 

The PPA will also include a termination right for extended force majeure that 
impacts Party's ability to perform under the contract. 

The PPA~viUincludestandardevents of default, as appropriate. 

ThePPAwviU include standard terms for Termination. However, Parties agree that 
there shall not be any Termination for Convenience in the PPA. 

In the event of any disputes between the Parties, the Parties shall seek to resolve 
the sanie in the following order: 

1. Through mutual discussion involving Steering Committee 

2. If the dispute in question is not resolved through mutual discussions, then 
senior management of KE shall resolve the disputes. 

Other terms 81 conditions for settlement of disputes shall be mutually agreed 
between the Parties 

, Fuel SUPP~Y 

17) 

18) 

. 

21) 

,,) 

23) 

Start-ups and 
Minimum Load 

Billing 

Liquidated Damages 

Force Majeure 

Events of Default 

Termination 
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SeUer shall indemnify Buyer against any damages (unless resulting from Buyer's 
gross negligence or willful misconduct). 

Buyer shall indemnify Seller against any damages (unless resulting from Seller's 
gross negligence or willful misconduct). 

Laws of Pakistan 

EachPartysliall be required to keep theterms andprovisions,ofthePPA and this 
Term Sheet, confidentialandprohibitedfroi~~disclosiiigsuchtermstoanythird 
party, subject to certain limited exceptions specified in thePPA. 

?s=$;:;! 
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25) 

26) 

27) 
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Indemnification 

Governing Law 

Confidentiality 
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Reliance Restricted 

Chief Financial Officer 
K-Electric Limited 
KE House, 39-B 
Sunset Boulevard, D.H.A. Phase 2 
Karachi, Pakistan 

Project Power - IC Report on O&M cost evaluation of SGEPS 30 November 2022 

Dear Sir 

In accordance with your instructions, we have performed the work set out in our Purchase Order (No: 7500048189) dated 29 
March 2022 (the "Engagement Agreement") in connection with the evaluation of forecast of operations and maintenance cost 
of owned power generation plants prepared by K-Electric Limited ("KE or the "Client" or "you"), as part of seeking stand-alone 
tariff for each power plant under IPP mode from National Electric Power Regulatory Authority ("NEPRA") ("the Project" or 
"Project Power" or the "Transaction"). 

Purpose of  our report and restrictions on its use 

This engagement is of due diligence in nature and accordingly this due diligence report ("Report") on S.1.T.E Gas Engine 
Power Station ("SGEPS) has been prepared by consortium comprising OMS (Private) Limited ("OMS" or "Technical cum lead 
consultant") and EY Ford Rhodes ("EY" or "Financial Consultant") (hereinafter jointly referred as "Independent Consultant" or 
"IC", "We" or "Our") based on their respective technical and commercial analysis performed in accordance with the scope 
agreed vide Engagement Agreement. The supplementary analysis performed by IC during the course of this engagement has 
been compiled and submitted to KE separately. 

This Report has been prepared on the specific instructions of KE, solely forthe purpose of the Transaction and should not be 
used or relied upon for any other purpose. This Report (or any portion or summary of it) may not be quoted, referred to or 
shown to any other parties except as provided in the Engagement Agreement. 

We accept no responsibility or liability to any person other than to KE, or to such party to whom'we have agreed in writing to 
accept our responsibility in respect of this Report, and accordingly if such other persons choose to rely upon any of the 
contents of this Report they do so at their own risk. 

Nature and scope of  the sewices and limitations 

The nature and scope of the services, including the basis and limitations, are detailed in the Engagement Agreement. 

Whilst each part of our Report addresses different aspects of our work, the entire Report together with Appendices should be 
read for a full understanding of our findings and advice. 

"Banner headlines" used in this Report are intended only to act as an introduction to the page concerned and should be read in 
conjunction with rest of the page. They are not intended to represent any recommendation, conclusion or finding. 

Our work was completed on 30 November 2022. Therefore, our Report does not take account of events or circumstances 
arising after that date and we have no responsibility to update the Report for such events or circumstances. 

This Report has been finalized based on the data, explanations and feedback provided by the Client during the course of 
engagement. 
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Nature and scope of the services and limitations (cont'd) 

IC highlights that our Report do not include any recommendation to you on your future course of action. Any decision to 
proceed with tariff petition may entail consideration of several factors, some of which IC may not be aware of. The evaluation of 
these factors or advising you on any business decision does not form part of scope of our work of this Report. You should 
therefore consider the appropriateness of the Report in light of your own objectives and financial situation. 
While EY has performed a review of the Operations and Maintenance ("O&MU) cost model, we have not assessed the contents 
of the model i.e. the financial statements or roll-forward for their appropriateness for financial reporting (as per applicable 
framework) or taxation authorities. Further, as summarized in section 2 of the Report, our review is based on the data and 
agreements1 quotations of the respective power plants made available to IC during the course of-the engagement. 
Reasonableness of O&M costs has been performed by OMS in detail based on substantial review of relevant supporting 
documents, wherever available. Additionally, we perform our work in the capacity of IC and have not assessed any agreements 
for their authenticity I legalityfrom a legal and tax perspective. 

IC has reported broadly on matters, which Consortium members have noted and which appear significant to us for the purpose 
of technical and commercial due diligence. In addition, please note that: 

a) Our work in connection with this engagement is of a different nature to that of an audit or a review of information, as those 
terms are understood in applicable international auditing standards. Consequently, we give no assurance on such 
information. 

b) Our scope of work was limited to the review and analysis of information made available to EY by the management of KE, 
physical site visit and discussions with key management personnel of KE. 

c) We have relied on the information provided during the course of engagement and have assumed the genuineness of all the 
documents and the signatures thereon as if they were originals and also assumed that the scanned or soft copies conform 
to the original. 

d) Transactions, data and events which were not recorded and which were not disclosed to us may not have been identified 
during our due diligence. 

Detailed findings of technical due diligence performed by OMS have been placed in the appendices to this Report with 
summary findings and considerations highlighted in different sections of the Report. 

The contents of our Report have been reviewed by KE management, who have confirmed to us theirfactual accuracy. Further, 
feedback provided on the draft Report has been duly addressed, wherever deemed appropriate. 

We appreciate the co-operation extended by the KE team during the course of this engagement. Please do not hesitate to 
contact us if you have any questions about this engagement or if we may be of any furtherassistance. 

Yours faithfully, 

For and on behalf of OMS (Private) Limited (Technical cum lead For and on behalf of EY Ford Rhodes (Financial 
consultant) consultant) 

Abu Adil (Senior General Manager) Rana Nadeem ldrees (Partner) 
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Key consideration Commentary Findings I Recommendation Pg. no. 

FY22 audited numbers have been used. 

Plant operating profile t Under an integrated MYT regime, KE had a consolidated t Major cost events and the variablecost annual spend 
O&M tariff component based on projected operating profile profile during the requested tariff control period has been 

and availability 1 and load factor of its plants. assessed keeping in view forecast availability/uti[ization. 
utilization factor t Since, KE is planning to seek standalone O&M cost tariff for t Since variable costs, including event based costs, are 
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each plant, including SGEPS, therefore, Management has claimed based on actual utilization of the plant, risk of assumption 
assumed projected plant availability1 utilization factor of claiming any extra cost for lower actual utilization is 
87.64% (i.e. the maximum achievable average availability1 negligible. 
utilization factor during remaining plant life). P The availability/utilizationlload factor assumed by KE is 

P Aforementioned assumption of projected plant utilization to reflective of the brownfield nature of the plant and expected 
match projected plant availability has been kept aligned with maintenance requirements over its remaining useful life. 
other IPPs, for the sake of tariff petition. 

t SGEPS configuration includes 32 x Gas Engines, 32 HRSG 
and 01 x ST. 

P Since NEPRA determined the performance of complex 
through 3rd party test i.e., Gross Capacity: 96.191 MW, Net 
Output: 92.73 MW, Net Efficiency (HHV): 37.65% and 
auxiliary consumption of 3.464 MW (3.60%), therefore, it is 
implied that the same shall stand accepted as such. 
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process. t Previously, NEPRA has considered the Revex component of 
O&M cost for the immediately preceding year (reference 
year) and accordingly determined the O&M tariff component. 
In this particular case, KE is submitting its petition in advance determination process. 
for tariff period commencingfrom FY24 in the current fiscal 
year. Therefore, forthe purpose of O&M cost estimation, 



1 Key considerations 

Key considerations 

Home ~ e y c o n S i d G t l W  - i 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

I>.. ... , . .  ... L,,  1 ;  . . . ,.. ' ...\..... _,.vi..^P 

Kev consideration Commentary Findings I Recommendation Pg. no. 

!3eclas~ification of P The adjustments mainly reflect the impact of: P KE has evaluated and concurred with the identified 

expenses between update of exchange rate assumption by KE from PKR adjustments of IC and accordingly reflected those in its 

185 to PKR 206 in case of foreign components of adjusted average tariff computation. 
foreign and local VOM and FOM costs (i.e. with a cumulative increase P The adjusted average tariff has been included in the later 
components and other of PKR 1.66b in VOM foreign and PKR 0.06b in FOM sections of this Report. 

adjustments foreign). 
c reclassificationlrevisit of costs suggested by IC in local 

and foreign components of VOM and FOM. 
P These adjustments translated into a net cumulative reduction 

of PKR 2.2b in FOM and a net cumulativeaddition of PKR 
0.5b in VOM over the requested tariff control period. 
Consequently, average per kwh VOM cost increased by PKR 
0.0441 and average per kwh FOM cost decreased by PKR 
0.1954. 

-- 

Basis used for P Basis of estimationscan be summarized in three broad 

estimating 0&M costs categories: 
P Linked to latest available POslquotations; 
P Management estimatelpast experience; and 
P Based on FY22 values and SAP history. 

P IC has substantiated the reasonableness of assumptions on 
sample basis (covering -91.3% of value) through checking of 
POs, quotations, SAP history, underlying agreements and I 
other relevant data 1 basis considered by the Management. 

k,:c... ,26;.,:-' !. ..I 
b Estimation basis used bv the manaaement were found A,,.,. .:. ~ . . 

reasonable I consistent kith the hisrorical benchmarks, .:. . 
underlying agreements and I or historical basis. ,..,.. . .  . ., ,.. .. . 

- 
KE, shown in later sections of this Report. 

P As highlighted above, some re-classification adjustments 
(between local I foreign and variable I fixed components) 
and cost reductions were identified by IC. These have 
been agreed with KE and accordingly have been 
addressed in the adiusted averaae tariff cornoutation of 
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I Key considerations 

Key considerations 

Home &ey EoiiSitiBratiBK 1 
2 Proiect backaround and sc ... - 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

Key consideration Commentary Findings I Recommendation Pg. no. 

Benchmarking of O&M P Any reference of similartechnology with same P Overall SGEPS O&M cost tariff is lower as compared to the 
costs (Gas operations) configuration of combined cycle mode could not be found benchmark power plant, despite having higher number of 60K 

in Pakistan, however, the closest benchmark with respect major maintenance events (i.e. 64 activities during remaining 
to gas engines in combined cycle mode i.e., Sindh life of plant until FY39). 

PKRlkWh Nooriabad Power Company Limited ("SNPCL") was 
SGEPS: 1.91 18 considered for tariff benchmarking. 

SNPCL: 1.8853 P In terms of total reference average O&M component of 
tariff, as shown in the adjacent column, total SGEPS O&M 
cost tariff is less than that of SNPCL. 

P Fixed cost ratio in SGEPS is less than the benchmark by 
10.4%. This is compensated by higher VOM cost ratio in 
SGEPS by 10.4% as compared to the benchmark. 

P Foreign cost component of SGEPS is 77.5%, as compared 
to SNPCL, where the foreign cost component is 43.8%. 

Enabling cost benchmarking: 
P Due to lack of publicly available data about benchmark 

projects, enabling costs were analyzed at overall FOM 
level and were found reasonable. 
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O&M cost indexations P SGEPS average tariff is expected to be indexed as follows: P The requested indexations are aligned with benchmark 
projects and recent determinations by NEPRA for other c Local costs: Pak CPI Quarterly 
thermal power projects. 

P Foreign costs: US CPI and Exchange rate 
Quarterly variation 
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1 Key considerations 

Key considerations 

- -  ~. 
Home my ZoliBialEtiiiiiI- '-. " 

2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

Key consideration Commentary Findings I Recommendation Pg. no. 

Unbundling 
consideration 

~ - ~ - p ~ p - - ~ ~ ~ ~ ~ ~ ~ ~ ~ -  ~~ ~ 

Other commercial Since KE is using an in-house model for O&M operations, KE, in consultation with its legal team, should consider 

considerations opportunity of embedding certain costs and risks (as part reiterating the legitimate cost recovery principal enshrined 
of third-party O&M contractor scope) with performance within the prevalent tariff regulatoryframeworkwhilefinalizing 
guarantee mechanism and indirect reflection in fixed or and framing request for the O&M cost components of the 
variable O&M charge is not available to KE. Consequently, tariff. 
such costs and risks are being parked withlborne by KE 
instead of a third party and hence bear a cost recovery 
challenge. However, KE does not envisage any cost 
increase due to continuation of an in-house operating 
model. 

.. . *.. . ,. .--';&. 

P SGEPS plant is currently operating under the umbrella of P KE is suggested to seek adequate openers (e.g. those related 12;:~; ;,.-::,: T:.:. 
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overall KE system. Accordingly, cost structure may change to the recovery of legitimate incremental O&M costs that may 
going forward, in case Management decides to unbundle arise in future due to potential unbundling of the utility) in its 
the utilityinto distinct business segments. tariff petition. 
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and scope work 



2 Project background and scope of work Home 1 Key considerations 
@ Proiect background and sc ... I 

KE has hired consortium of OMS and EY for the 3 Technical specifications of ... 
4 Adjusted O&M cost and ... 

independent evaluation of projected O&M costs for SGEQS 5 Abbreviations 

P K-Electric Limited ("KE) is the only vertically integrated power utility of Pakistan. 

b KE carries out operations and maintenance of its power generation plants, including major overhauls, under service contracts with 
OEMs andlor in-house (with or without vendors support), as applicable. 

P KE's existing integrated-Multi Year Tariif ("MW) period is due to expire on 30 June 2023. 

b As part of its preparatory work for next MYT petition, KE has internally decided to opt out of MYT for generation component of its 
business and is in the process of applying separate generation tariff for the following owned power generation plants, covering their 
remaining useful economic lives as tariff control period: 

b Bin Qasim Power Station - I ("BQPS I") 

t Bin Qasim Power Station - I1 ("BQPS 11") 

Bin Qasim Power Station - Ill ("BQPS Ill") 

P S.1.T.E Gas Engine Power Station ("SGEPS") 

c Korangi Town Gas Engine Power Station ("KTGEPS) 

b Korangi Combined Cycle Power Plant ("KCCPP") 

P KE has prepared an O&M cost forecast for each of these power plants for the purpose of tariff petioning. For this purpose, O&M costs 
have been derived keeping in view historical and forecast revenue expenditure ("REVEX) and capital expenditure ("CAPEX) for each 
plant. 

b KE hired a consortium comprising OMS (Private) Limited ("Technical cum lead consultant") and EY ("Financial Consultant") (hereinafter 
together referred to as "Independent Consultant" or "IC") for the independent evaluation of the aforesaid projected O&M costs. 
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2 Project background and scope of work Home 1 Key considerations 
5 Project background and1 sc ... I 

O&M costs related to generation segment are reflected in 3 Technical specifications of ... 
4 Adjusted O&M cost and ... 

audited financial statements as expenses incurred in 5 Abbreviations 

generation and additions to CWIP - generation segment 

. . . .  

REVEX A 4,751 4,695 5,195 5,054 5,322 4,770 REVEX 419 515 550 557 434 311 
CAPEX B 9,003 6,877 6,429 4,521 5,656 4,505 CAPEX 445 417 46 1 83 63 28 

.,."," 
N17A FYlBA N19A FY20A N 2 l A  FY22A 

o REVEX CAPEX 

- .. . . . 
, . , . . ~econciliati~nwitti audited financial statements . '  

... 
Qii=g$&-pk@sii:-.:;$>! 2 :?.':,' - ;:,~~y~$~fl:~yr~d-~~>,<~.~~g&$:,~:-~~2@&{$:;&$~:jifi,'~'~F~~~~~ 

O&M expenditure 4,751 4,695 5,195 5,054 5,322 4,770 
Add: ~epreciation & 
Amortization - 7,648 9,061 9,878 11,729 11,436 11,657 

--- b8i~ exbenditurefo.t&l'.' I I . '  112;39'9' '13J56' :lk1:0~3 .. 7'6;?8.3 16,?58' . 16,423 
O&M expenditure support cost 1,089 920 1 ,I 38 986 1,223 1,273 

Source: Management data 

Estimated breakdown of historical SGEPS O&M cost 

Variable O&M local 14 53 32 10 8 7 
Add: Depreciation & 43 55 68 82 85 212 

Fixed O&M local 294 315 370 355 383 308 
. . . . 

, . , . . . , , . &s . . ~ . . 

Generation - Plant and 
machinery additions 

7,509 6,385 6,857 4,234 5,059 4,162 

Generation - Others . ,494 492 -428 287 597 343 t- Per management, since existing M M  does not bifurcate O&M into variable and fixed 
. ,  . . 

/ ,  :. 
costs and accordingly, therefore costs are being maintained in the form of REVEX and 

ktbitgjal . , . . ' ' ' % o b i  '6,sTT ' .  6429, ' ~ 5 i a '  ' .5;65S CAPEX only. According to the Management, for the purposes of comparison with the 
Add: BQPS Ill Project Cost 0 30 14 16,625 45,372 21,819 proposed O&M bifurcation into fixed and variable cost going forward, historical O&M 
EWIP iddit ibns as'p&AFS. ' . . .gj003 . ' 6:907 ' :6;443 21,+46. 511028 .26;324 costs have been bifurcated based on assurnptionssimilarto that of projected O&M 
Source: Management data and KE Annual Reports costs. 
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2 Project background and scope of work 

Composition and comparability limitations of existing MYT 

Home 1 Key considerations 
Project background and sc ... I 

3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

e KE's current Multi Year Tariff is an Integrated MYT which includes costs 
and returns for all three segments i.e. Generation (all plants), 
Transmission and Distribution based on Regulatory Asset Base (RAB). 

P While the underlying costs for three segments are defined in the current 
MYT determination, certain components such as base rate component 

@ - - and working capital component are not bifurcated segmentwise. 

c Similarly, plant wise tariff bifurcation in case of generation segment is not 
availablewithin the MYT. 

~. 

I D Current MYT includes below components: 

c Fuel cost based on allowed benchmarks (indexed value for the 
month of June 2022 was PKR 21.72/kWh*); 

D RoRB and Depreciation components which cover for Returns on 
Regulatory Asset base (indexed value for the month of June 
2022 was PKR 1.13/kWh* for generation); and 

D Operation and maintenance costs for generation, that are 
covered through: 

c O&M component allowed for Revex expenses (indexed 
value forthe month of June 2022 was PKR 
0.59/kWh*); and 

c Capital nature expenses allowed as investments and 
included in Regulatory Asset Base 

b As explained above, base rate and working capital components are given 
on Company level, which include coverage for Generation segment as 
well. 

c Accordingly, MYT in its current form is not comparable with the O&M cost 
tariff being requested under IPP mode. .. 

Source: Management data Tariff values based on total units sold basis 
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2 Project background and scope of work 

Scope of work of IC 

Home 1 Key considerations 
j? Projeci Gackgraund andsc ... I 
3 Technical s~ecifications of ... 
4 Adjusted O&M cost and ... 
5 Abbreviations 

Comment on the historical and projected operating profile of plant 

Review and evaluate grouping of O&M activities under fixed and variable 
components 

Review bifurcation of expenses in foreign and local components 

Review and evaluate completeness of 0&M costs 

Review and evaluate assumptions used for projecting O&M costs 

Evaluate enabling 1 associated cost loading over O&M cost component of isolated 
plant 

Identify gaps in costing and provide estimates to fill those gaps 

Benchmarking of O&M costs against those of comparable projects 

Consider inventory in hand and consider its periodic depletion till end of term 
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specifications off plant 



3 Technical specifications of the plant Home 1 Key considerations 

Key technical specification and plant configuration of 
2 Project background and sc ... 
p Technical specifications of ... 1 
4 Adjusted O&M cost and ... 

SGEPS 5 Abbreviations 

P SITE Gas Engine Power Station ("SGEPS) is located at Sindh Industrial Trading Estate (SITE), 
Karachi. 

P SGEPS is connected to K-Electric 132KV transmission system and is the part of the overall fleet 
of generating stations owned by K-Electric. 

P The 32 engines are configured in four (4) sections (8 engines in each section) and the same 
configuration has been followed for 32 HRSG units. Each of the four sections is connected to 
132kV GIs via 111132kV 3OMVA step-up transformer. Similarly, steam turbine is connected to 
132kV GIs via 111132kV 15.5MVA step-up transformer. 

P Plant can be operated both in simple cycle and combined cycle as well. The fuel for the plant is 
natural gas & RLNG which is supplied by the Sui Southern Gas Company Ltd. (SSGC) 

c SGEPS is sub-divided into 4 sections. 

c Section-l contains Engine (1-8): achieved COD on June 23,2009 

P Section-Il contains Engine (9-16): achieved COD on July 13,2009 

P Section-Ill contains Engine (17-24): achieved COD on August 21,2009 

c Section-IV contains Engine (25-32): achieved COD on August 21,2009 

P Steam Turbine (unit # 33): completed Reliability Run Test (RRT) on July 31, 2016 

P NEPRA issued Generation License # GU0412002 to K-Electric on November 18, 2002 and 
subsequent modifications time to time for distinctly placed six power generation stations. The latest 
GL modification approved on February 19, 2021 i.e., NEPRAKGllAG-0518872-76 to the Company 
in accordance with the prevailing regulatory regime & project useful life is determined as 30 years 
for Engines & 25 Years for Steam Turbine from (COD). 

P It has been in operation for the last 13 years and is supposed to enter its final year of operations by 
2039. 
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Technology 

Configuration 

Type of  fuel 

Equipment 

Units 

Capacity 

Make 

Model 

Combined cycle power plant 

32 Engines + 32 HRSG +1ST 

Natural Gas 

Gas Engines & Steam Turbines 

32 x 3.041 MW Gas Engines, 

1 x 10.0 MW Steam turbines 

107.312 MW IS0 Installed 

Gas Engines- GE JENBACHER, 
Steam Turbine - NG ALLEN, UK 

Gas Engine - JGS 620 E-Series , 
Steam Turbine - MC-800 



3 Technical specifications of the plant 

Plant past performance and heat rate 

Home 1 Kev considerations 
2 Project background and sc ... 
7- 

3 Technical specifications of ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

-- - 

Last &year performance 

Heat rate test results 

1. Availability % =Available Capacity I Gross Dependable Capacity 

2. Reliability =(Period Hours -Forced Outage Hours) I Period Hours 
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3 Technical specifications of the plant 

SGEPS engine maintenance strategy 

Home 1 Key considerations 
2 Project background and sc ... 

technical specifications of ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 
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3 Technical specifications of the plant 

Planned maintenance summary of major equipment 

Home 1 Key considerations 
2 Project background and sc ... 
b~echnical specifications of ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

topped Due to GIs Replacement Activity 
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3 Technical specifications of the plant 

SGEPS unit wise accumulated operating hours 

Home 1 Key consideralions 
2 Project background and sc ... 

Technical specifications of ... 1 
4 Adjusted O&M cost and ... 
5 Abbreviations 
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3 Technical specifications of the plant 

SGEPS unit wise accumulated operating hours 

Home 1 Key considerations 
2 Project background and sc ... 
$Technical specifications of; ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

30 November 2022 K-Electric Limited: IC Report on O&M cost evaluation - S.1.T.E Gas Engine Power Station ("SGEPS") Plant Page 21 of 35 



3 Technical specifications of the plant 

Engines projected planned maintenance summary (FY24 - FY39) 

Home 1 Key considerations 
2 Project background and sc ... 
5 Technical specifications of ... 1 
4 Adjusted O&M cost and ... 
5 Abbreviations 
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60K Maintenance 

60K Maintenance 

60K Maintenance 

60K Maintenance 

60K Maintenance 

60K Maintenance 

30K Maintenance 

30K Maintenance 

30K Maintenance 

30K Maintenance 

30K Maintenance 
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3 Technical specifications of the plant Home 1 Key considerations 

Steam Turbine projected planned maintenance summary (FY24 - 
FY39) 

2 Project background and sc ... 
@ Pechnical! specifications .of.... ] 
4 Adjusted O&M cost and ... 
5 Abbreviations 
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. . :'~,%% ,:I.' Steam Turbine 8K Maintenance 
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Major 
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Steam Turbine 8K Maintenance 

Steam Turbine RGB 80K 

Maintenance 
Steam Turbine RGB 80K 

Maintenance 

FY35 

FY36 

FY39 

FY24 

FY33 

14 

14 

14 
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3 Technical specifications of  the plant 

Strategic spares and inventory available in the warehouse 

Home 1 Kev considerations 
2 Project background and sc ... 
b Technical speclflcations of ... I 
4 Adjusted O&M cost and ... 
5 Abbreviations 

9 In SGEPS project cost, certain level of capital spares for plant equipment 
and its auxiliaries were provided by EPC Contractor. 

> Engines strategic parts are maintained under Material Stream Agreement 

("MSA) w.r.t. requirement of each scheduled outage i.e., IOk, 30k & 60k 
etc. 

9 ST strategic spares are maintained as per outage requirement i.e., 8K 
(Minor) & 40K (Major) etc. 

9 Other auxiliary system spares and routine maintenance spares of Engines, 

ST, HRSG & BOP are maintained according to their requirements. 

> Minimum I maximum quantities of these spares are defined in SAP and 
reordered accordingly. 

P Consumables are managed under REVEX which majorly comprise of lube 

oil, air intake filters and BOP equipment spares. 

> Total inventory given in the inventory list is carried at PKR 588,483,307 
which requires regular replenishment for smooth O&M of plant during its 
remaining useful life. 

overall spares availabilityand inventory managementwas found;~easohable 
,to ensure-the plant avail.ability / maintenance requirement 

. . - . -  . .  
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d O&M cost and average tarifg 



4 Adjusted O&M cost and average tariff 

Key assumptions 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
bdjusted, O&M cost and ... I 
5 Abbreviations 

P As per generation license, precise commercial operations end date for SGEPS is 19 August 2039. However, for the sake of simplicity, KE has projected the O&M costs 
for period FY24 - FY39 ("SGEPS PP). The impact of additional period rounded to the nearest month has been illustrated on the following slides for ease of reference 
and understanding. 

P Availability1 utilization load factor varies throughout the years as follow: .......-........-...- ................................ "" " .. ..-........y...-...........................-...........-............-.................y........-..........-..............--. " .. .......-...... "- 
' f ' .  @ - . . f  ;,. @J i G o : . ;  R .l.. ::,l .... ......i ....... ~..~.i.:.-a ... . ; .  . i . . . . . . . . .  ..... ...... . . .  : . .  . . . . . .  ...................... - ................ 2 

;Factor ............ i 86.9% f 81.4% f 90.0% f 90.0% f 86.9% i 85.3% f 90.0% f 89.8% ! 82.5% f 86.1% ! 90.0% i 89.7% f 89.0% f 85.5% f 89.2% i 90.0% f 

P The average utilizationlload factor is reflective of the brownfield nature of the plant and expected maintenance requirements over its remaining useful life. 

P Average availability during FYI7 - FY22 was 89.47%, whereas, average availability assumed during FY24 - FY39 works out to be 87.64%, keeping in view the 
anticipated maintenance requirements for the plant 

P Foreign currencies other than USD are first converted to equivalent USD based on their respective exchange rate parity with USD (assumed 1.05, 1.21,0.15,0.01, and 
I .O for EUR, GBP, CNY, JPY and USD respectively). Subsequently, USD based values are converted to equivalent PKR using prevailing PKR to USD conversion rate 
of 206.0, as per 30th June 2022 (as per NBP). 

P The projected O&M costs originally estimated by the management of KE was based on PKR to USD exchange rate of 185. Towards the finalization of IC work, this 
assumption has been updated to PKR 206 for each USD. Accordingly, the adjusted reference tariff is also reflectiveof exchange rate assumption update. 
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4 Adjusted 08M cost and average tariff 

Adjusted reference cumulative projected O&M cost (un- 
indexed) during FY24 - FY39 is PKR 20.5b (excluding 
enabling) 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
hddjusted O&M cost and ... 1 
5 Abbreviations 

~ m - I P I m L P - r r r . c s . - - r s . - c r r r - c w - - - r n r r E l . . - - p C I E I P I P ; I ~ . 1 ~ - - - P - E l n  

After considering additional period (2 months) until expiry of the generation license, the aggregate increase in I 
1 the total O&M cost (excluding enabling cost) is BMR 217.5 million. n 
B n r m . - - - - - - - - E . E L P P E S C I - - L 1 P T Z ; 1 I E L . - P 1 E i S P I E . E . E l L i - ; i ; l D a E l E l E = l E l E i n -  

Variable I PKW 1.6.9b (82.4%) 

Source: Management data 
Legend: Cost reduction 0 Cost increase 0 A: Estimated cumulative adjustments identified by IC B: Estimated exchange rate update impact 

------...*----- - -- .. . .--.? . --- . -. , . . .. ,,... : >.,, .,. ., . . . -. . , . ." .. . ,.. , , , , ,, . - ;,.;. :,& -.',; .-------- *r----r. .. ,, - --;- I:, ,.;,. . . .  , , . . ., ?,?c -,mr+rl",v&io kbg? .P,-,QT~.':,. :, .:, ,:: ; ', . , .. . . ,  ,, :/ 
. . , . . :. . . .. 0 A~~,9,d1..$D , \ ? ,  ,,L. p L,~,? 5 .,., ., .,. :..: , ?  :, 1 . .  . . .  . , : . -  ', . . . p . , : , , , c  .q_:o-.- . ,  . . . . ' ,! 

.:. . ~ . ~ !?2  ~ ,>kk..,.;. ,,.,,,,,, ,*,.:,, b,l.L,j,.rL: ;**<a,~>%. , , . . . . . . .  8 , .  . . 
L . .  , . ' , ,  

: .L.-. . _ l _ ~ _ i . * - . L ~ _ ~ . ; . ~ - : . L - : > I _ -  ----. 
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4 Adjusted O&M cost and average tariff 

Adjusted total 08tM costs mix and trend 

(excluding enabling) 

Home 1 ~e~ considerations 
2 Proiect backaround and sc ... - 
3 Technical specifications of ... 
&justed O&M cost and ... I 
5 Abbreviations 

Total adjusted reference 0&M cost (un-indexed) 
Average avai labi l i ty1 util ization: 87.64% 

-VOM Local - VOM Foreign .I FOM Local - FOM Foreign -Total O&M Cost 

Total adjusted \/OM cost (un-indexed) Total adjusted FOM cost (un-indexed) 

-VOM Local VOM Foreign -Total VOM - FOM Local FOM Foreign *Total FOM 
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4 Adjusted O&M cost and average tariff Home 1 Key considerations 
2 Proiect background and sc ... 

Computation of tariff based on projected plant availability 
for both FOM and VOM components 

- 
3 Technical specifications of ... 
kdjusted O&M cost and ... I 
5 Abbreviations 

Plant availability1 utilization factor used for both variable and fixed components: 

Since KE is a vertically integrated 
power utility and carry a unique 
position due to brown field.nature of 
its power plants with entity 'level 
consumption, it intends to follow'a 
billing regime for capacity payment 
based on available (net of outage 
allowances) basis. Accordingly,,in ,, 

order to recover projected fixed costs, 
Management has computed capacity 
part at respective availability1 
utilization factor across all power 
plants of KE. In terms of total fixed 
cost recovery on an annual.basis, 
KE's proposed Fixed cost component 
is expected to be indifferent from tariff 
computation being practiced under 
Take or Pay regime for other lPPs . 

Weighted average tariff including additional 62 days: 
P------ T"""""""I""'""' p--"""'p""'"'-' r------ 7------- P------- 1 
II FY24-40 1 0.0542 1 1.4271 11 1.4813 1 0.3768 1 0.0537 1 0.4305 1 1.9118 1 
b------A-,,--,d"------ddddddddLa.a.a.a.da.-L------d-------A-------d 
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4 Adjusted O&M cost and average tariff Home 1 Key considerations 
2 Project background and sc ... 

Since ME operates as VIU company, it has a central 3 Technical specifications of ... 
kjustea O&Micost and ... I 

enablinglsupport function sewing all three business segments of 5 Abbreviations 

the business. Central costs are allocated to each business 
segment (generation, transmission and distribution) 
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Average enabling cost Average tariff component 
(per annum) (per kwh) Key findings 

Due to the limitation of publicly available data about the benchmark 
project, enabling costs were analyzed at an overall FOM level for 

PKR 0.1433 
SGEPS with the benchmark project, and were found reasonable. 

PKW 80.6m 

P Per Management, enabling costs represent costs apportioned to 
SGEPS by departments, such as Human Resource Management, 
Information Technology, Marcom, Business Development (including 
IPP department), Security, Corporate Affairs, CFO Office and CEO 
Office etc., for provision of shared services to SGEPS. 

P The aforementioned costs are directly incurred by the respective 
departments and subsequently are re-allocated to the generation, 
transmission and distribution segments, using re-allocation basis 
provided by the respective departments (generally based on their own 
assessment of time spent or relevance of cost between generation, 
transmission and distribution segments). 

P Ultimately, projected cost assigned to generation segment is spread 
between six plants based on the numbers of unit sent out. 

P Such costs are generally covered as part of the administrative costs 
claim in the fixed O&M local component of the tariff allowed to IPPs. 



4 Adjusted O&M cost and average tariff Home 1 Key considerations 

2 Proiect background and sc ... - 
Overall 0&M tariff of SGEPS is lower as compared to the k ~ u s t e d  3 Technical O&M specincations C O S ~  and of ... ... J 

benchmark power plant 5 Abbreviations 

Variable O&M - Local 0.0542 2.8% 0.4387 23.27% 

Variable O&M - Foreign 1 A271 74.6% 0.8264 43.83% 
lSSi;',.t- a , i * - ; , . ' .  .i , . .. . . 2 .  .;_;.,-< , .:.i'. :, .,... . . - . . , , .'. ..'. ,. -. . .. . . .. . . ,,.<:.; :..-. . - . ., ,,.. ..- . . .. .. - . ...~ .. . ., .. 

< _  , .  . . -  -.-ilap'l,oo/';. ..Y: . ... .. . . . .. . . .  .. , - , ,; , : .z  . , ' ,  . . *.. ,..:: . .: ,:..(. ,lb-:3:.:. ,!., :,. z@48~3:, c:.!'; ::. ;::j/i!::-; . .,...,:7*~~.!$&:. .;; . .: .:/I.: T...:. +,-:::,$!:.265fl!: . .. 7: . - '.:: ,.:. . ,-ll - , . ,,. I*> I o..,.,.,:. ...,., . 
Fixed O&M - Local 0.3768 19.7% 0.6202 32.90% 

Fixed O&M - Foreign 0.0537 2.8% 0.0000 0.00% 

. 

Total 0 8 M  tariff 1.9118 100.0% 1.8853 100.0% 

Key technical 
specifications 

Net capacity (MW) 

Efficiency (net at HHV) 

Fuel 

Engines type 

Plant configuration 

Generation license 
period 
Average availability1 
utilization factor for tariff 
benchmarking 

SGEPS 

RLNGlNatural Gas 

GE Jenbacher JGS 620 
GS-NL Gas Engine 

32 Engines + 32 HRSG 
+I ST 

.30 years 

SNPCL 

Natural Gas 

Wartsila 20V 34 SG Gas 
Engine 

2 x (5 Engines + 5 HRSGs 
+I ST) 

25 Years 

Revised indexed tariff for April to June 2022 quarler adjusted for PKR to USD exchange rate of 206 and lalest 
available CPI of June 2020 (1.e. 269.27 as per NEPRA determinations), adjusted for CPI of 8.9% (FY21) and 9.0% 
(FY22)~especllvaly. Further, nxed OBM components have been grossed up at 87.6% (representing average projected 
availablilty of SGEPS). 
Average availability takes into consideration the annual availability of 90% (covering annual scheduled outage B 

forced outage allowance) along with the impact of periodic major! minor overhauls of engines / ST in line with outages 
allowance given to lPPs under applicable Power Policies. Source: Management data and NEPRA webslte 
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4 Adjusted O&M cost and average tariff Home 1 Key considerations 
... 2 Project background and sc 
... Indexations being requested by SGEPS are aligned with 3 Technical specifications of 

... ksjusted O&M cost and ] 
recent determinations of NEPRA for thermal power plants 5 Abbreviations 

. . . . . . . .  .. ........... ...... . ..- . ...-....*... . . . .  ....+...... ...:.. <... . . . . . . .  > ,  .;..... . .  . ' . . . . . .  ... . .  . . , . . .  . ,  . . $,.. ..:- .:-.a - 
. ,  , . . , '  . . .  . . . .  , :\ 7.... < : ,  .<,, . . . .  

:>, ._.:. .. ., , .  ',.. , . , ,  , . '  / .  . . . . . . . . . .  .. . . . . . . >  . . . . a ; . .  .. . . . . .  ..... . .. ' .'.... ..'.i,.. ,:, " .&.,,: 4 m,:, ..;;" ;.,;,;, ,;;. .- + : 
. . .  

, ........... . .  ; ...;, { ;, :,; . ; . .,;-: ".. .. . s :;. . ) .  . . , ' 

. . .  , . .  8 . . ' '. ' . . ': . 
) . .  i . ,  . I . ' ,  ' .  ' . . i .:, . . . . . . . . , . ' .  . . 

Variable O&M -Local Indexed with Pak CPI (Quarterly) Indexed with Pak CPI (Quarterly) 

lndexed with US CPI and USD to PKR exchange rate lndexed with US CPI and USD to PKR exchange rate 
Variable O&M - Foreign (Quarterly) (Quarterly) 

Fixed O&M - Local Indexed with Pak CPI (Quarterly) Indexed with Pak CPI (Quarterly) 

lndexed with US CPI and USD to PKR exchange rate Not applicable Fixed O&M - Foreign (Quarterly) 

Source: Manaqement data and NEPRA websile 
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5 Abbreviations 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted O&M cost and ... 
$ Abbreviatiolis 

Periods 

Historical period FYI7 and FY22 

Budgeted period FY23 

Forecast period FY24 - FY39 

Abbreviation 

BQPS l 

BQPS II 

BQPS Ill 

CAPEX 

CEO 

CFO 

COD 

Consortium 

Financial consultant 

FOM 

FY 

GTD 

HHV 

I&C 

IC 

Financial Year 

Generation, Transmission and Distribution 

High Heating Value 

Instrumentation and Controls 

lndependent Consultant 

IE Independent Engineer 

IPP Independent Power Producer 

KCCPP Korangi Combined Cycle Power Plant 

KE 
Bin Qasim Power Station - I KTGEPS 

K-electric 

Korangi Town Gas Engine Power Station 

Bin Qasim Power Station - I1 KV Kilovolt 

Bin Qasim Power Station - 111 kWH Kilowatt Hour 

Capital Expenditure LHV 

Chief Executive Officer 
MSA 

MW 
Chief Financial Officer 

MYT 
Commercial Operations Date 

NEPRA 
OMS (Private) Limited & EY 

O&M 
EY Ford Rhodes 

Pak CPI 
Fixed Operations & Maintenance PKR 

Lower Heating Value 

Material Stream Agreement 

Megawatt 

Multi-Year Tariff 
National Electric Power Regulatory 
Authority 

Operations and Maintenance 

Pakistan Consumer Price Index 

Pakistani Rupee 
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5 Abbreviations 

Abbreviations 

Home 1 Key considerations 
2 Project background and sc ... 
3 Technical specifications of ... 
4 Adjusted OBM cost and ... 
$ Abbreviations I 

PKRm 

POs 

REVEX 

RLNG 

RSC 

SGEPS 

SGEPS PP 

SNPCL 

ST 

Technical cum lead consultant 

US CPI 

USD 

VOM 

PKR millions 

Purchase Orders 

Revenue Expenditure 

Regassified Liquefied Natural Gas 

Rotor Side Converter 

S.1.T.E Gas Engine Power Station 

FY24-FY39 

Sindh Nooriabad Power Company Limited 

Steam Turbine 

OMS (Private) Limited 

United States Consumer Price Index 

United States Dollar 

Variable Operation & Maintenance 
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