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PETITION FOR TRANSMISSION LICENCE FOR PROVINCIAL GRID COMPANY

PURSUANT TO SECTION 18A OF THE NEIP'RA ACT

PUNJAB GRID COMPANY LIMITED (THE “APPLICANT / PETITIONER”)

Punjab Grid Company Limited (the “Applicant / Petitioner™) is registered with
Securities & Exchange Commission of Pakistan (“SECP”) under Companies Act, 2017
(“Companies Act”) as a public limited company which is a wholly owned by

Government of Punjab (“GePb”).

The object and specific purpose of the establishment of the Applicant / Petiticner is to
engage in the business of transmission, grid systems, transmission infrastructure &
dispatch of electric power and to cater for the need of extra high voltage electric power

infrastructure within the Province of Punjab (“Province of Punjab™).

The Applicant / Petitioner is duly certified under the Certificate of Incorporation and its
Memorandum and Articles of Association are registered. The Applicant / Petitioner’s in

pursuance of Section 16 of the Companies Act is issued a Certificate of Incorporation on

The Applicant / Petitioner has been constituted, approved and incorporated with objects
and purposes pertaining to Provincial Grid as are specified in the Memorandum ol
Association whereas the affairs of the Applicant / Petitioner shall be regulated in

accordance with the Articles of Association.

(Copy of Incorporation Certificate is annexed af Annex — A)
(Copy of Memorandum of Association is annexed af Annex - B)

1

(Copy of Articles of Association is unnexed at Annex —C

A.

1. INTRODUCTION

I

2,

3

3" Day of January, 2023.

4.

11, OBIECTS & PURPOSES:

The principal objects, purposes and businesses of the Applicant / Petitioner is to inter

alia:
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(i). carry out business of electric transmission lines, laying of transmission lines,
construction, operation and maintenance of the grid systems, system operator,
scheduling of generation and despatch of the generation plants, wheeling of
electricity, transmission of electric power, all within the territorial limits of

Province of Punjab:

(ii). act as a Provincial Grid Company under Section [8A of the Regulation of
Generation, Transmission and Distribution of Electric Power Act, 1997 (as

amended from time to time) (“NEPRA Act™),

(iii). operate and provide safc and reliable transmission services on a

non-discriminatory basis including to bulk power consumers;

(iv). provide transmission and interconnection services to the National Grid
Company;
(v). purchase interconnection services from the National Grid Company for

connection of its facilitics to the National Grid; and

(vi).  develop and maintain investiment program in support of its service obligations

and sale purchase of assets.

LEGAL COMPETENCE OF THE APPLICANT / PETITIONER TO SETUP

PROVINCIAL GRID COMPANY

CONSTITUTION _OF ISLAMIC _ REPUBLIC OF PAKISTAN 1973 (THE

CONSTITUTION)

In pursuance of Article 157 (2) (¢) of the Constitution, the Government of a Province
may construct power houses and grid stations and lay transmission lines for use within

the territorial limits of Province of Punjab.

Further in pursuance of Article 157 (2) (c) of the Constitution, the Parliament has enacted
Section 18A in the NEPRA Act {or establishment and grant of license to Provincial Grid

Company for transmission of electricity within a Province of Punjab.
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That Section 18A of the NEPRA Act provides that the Authority may grant a license
authorizing a company owned by a Provincial Government to engage in the transmission

of electric power within the territorial limits of Province of Punjab.

(Copy of NEPRA Act (as amended from time to time) is annexed at Annex — D)

Further, Section 7 (4) of the NEPRA Act provides that notwithstanding anything
contained in this Act, the Government of a Province may construct power houses and
grid stations and lay transmission lines for use within the Province and determine the
tariff tor distribution of electricity within the Province and such tariff shall not be called

into question by the Authority.

Furthermore, Section 16 of the NEPRA Act requires that no person shall engage in the
transmission of electric power without obtaining a license issued by the Authority. The
Applicant / Petitioner should meet at least the minimum requirements of solvency,
technical and human resource, but also comply with the criteria as may be prescribed by

the Federal Government.

The eligibility criteria for setting up a Provincial Grid Company under Section 18B of

the NEPRA Act is as follows:

“The eligibility criteria for grant of license as a Provincial Grid Company shall be

prescribed and shall include, without limitation:

(a) Minimum solvency requirements; and

(b) Minimum techuical and human rescurce requirements.”

11 NEPRA Act

i

2.

3.

C. COMPLIANCES
I

1

The Applicant / Petitioner is wholly owned by the GoPb. The GoPb has committed and
guaranteed to meet the eligibility criteria as prescribed under NEPRA Act with respect to
minimum solvency, required for successful implementation of the project, as detailed in

this Application / Petition.
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The Applicant / Petitioner has carried out a Feasibility Study Report (FSR) dated
September, 2022 setling out transmissicn ecosystem, NTDC network, role of NTDC with
respect o distribution companies, power sector analysis, demand projections,
identification of potential projects for the Applicant / Petitioner, mini / micro grids, role
of Applicant / Petitioner, framework for coordination between Applicant / Petitioner and
NTDC / Distribution Companies (DISCOs), scope of functions, business plan, corporate
and organizational structure, human resources. role of Applicant / Petitioner in
Competitive Trading and Bilateral Contracting Market (CTBCM), development models

for transmission projects, financing plan. financial model and tarifT regime.
(Copy of the Feuasibility Study Report is annexed at Annex - E)

This FSR has been approved by the Panel of Experts (POE) in meeting dated 16
September, 2022 as follows:

“The Panel of Experts unanimously approved the Feasibility Study conducted for
Establishment of Punjab Grid Company and appreciated the efforts of PPDB in the

better interest of the province of Punjab.”

The POE comprised of Managing Director, PPDB, Advisor KPTGCL, Chicf Engineer
(NESPAK), Section Officer (Energy Department, GoPb), Chief Engineer (NTDC,
Planning), Chief Energy (P&D, GoPb) and Senior Manager (CERAD, UET, Lahore)

(Copy of Minutes of Meeting / POE is amiexed at Annex - F)

The Applicant / Petitioner complies with the minimum technical and human resource

requircments as set out in the Feasibility Study Report and this Application / Petition.

The Applicant / Petitioner shall follow the performance standards laid down by the
Authority for transmission of clectric power. including safety, health and
environmental protection instructions issued by the Authority or any Governnental

agency.
The Applicant / Petitioner shall make availabic to the general public the tariff
specifying the Authority’s approved rates, charges and other terms and conditions for

transmission services.

The Applicant / Petitioner shall not levy any rate or charge or impose any condition



_é-

for the transmission of electric power, except in cases where integration of PGC
transmission line to the national grid is not invelved, which has not been approved

by the Authority as a tariff.

The Applicant / Petitioner shall develop, maintain and publicly make available, with
the prior approval of the Authority, its grid integration investment program for

satisfying its service obligations and acquiring and selling its assets.

The Applicant / Petitioner shall periodically and from time to time as per the
requirements apprise NEPRA of the technical details of its Transmission and Grid
(T&G) System including information as to the type, technology, model, technicat
details and design of the facilities proposed to be constructed, developed or installed;
the expected life of the facility or the system; the location of the facility or the
system, or the territory with outer boundaries within which the facilities or the
system is proposed to be installed and operated by the licensee, along with maps and
plans; the type and details of the services proposed to be provided; and information
regarding route, grid stations, metering, control and protection system, SCADA and

communication, etc.

The Applicant / Petitioner is fully able to, and further undertakes that it shall, comply
with prudent utility practices, the grid code, or the uniform industry standards and
codes of conduct and hence will follow the following for all its national grid

connected initiatives / projects:

(i) Connection Code

(i) Operating Code

(iii) Planning Code

(iv) Scheduling and Dispatch Code
(v) Metering Code

(vi) Protection Code

(vii)  Commercial Code

For intra-province transmission projects without integration with the national grid PGC

may formulate its own codes or adopt the national codes.
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The Applicant / Petitioner is fully able, and further undertakes, that its transmission
facilities or the system shall operate in co-ordination with other licensecs, where

needed,

The standards and the specifications of the equipment and material for all national grid
connected initiatives / projects shall be as per the requirements that meet the Grid Code

and in accordance with the standards enumerated by tire NTDC/System Operator.

The scope of functions for Provincial Grid Company as contained in NEPRA Act
clearly establishes that the Applicant / Petitioner will not be expected to carry out
dispatch of generation facilities in relation to the national grid projects; a function
presently under the domain of National Grid Company /NTDC (as long as it is

responsible for system operation) and later on system operator.

The Applicant / Petitioner shall cnsure that there is in force at all times a Grid Code,
which meets the requirements under NEPRA Act, Rules and Reguiations. The
Applicant / Petitioner shall implement and comply with the provisions of such Grid

Code for all national grid connected initiatives / projects

The Grid Code may be drawn-up / adopted after consultation with the licensees and

other interested parties to the extent possible with a view:

(i) to achieve the performance stondards (transmission) prescribed under the

NEPRA Act; and

(ii) to facilitate the development, maintenance and operation of an efficient,
coordinated, safe, reliable and economical system for transmission of electric

power,

APPLICANT / PETITIONER AS A PROVINCIAL GRID COMPANY

BACKGROUND

The Province of Punjab is the most populous province having high commercial,
agricuitural and industrial activities and thus the major load centers of the country
are located in Punjab. It has the population of about 110 million which is increasing

day by day and the demand of electricity in the Province of Punjab is around 18,000



MW, during summer, which is anticipated to grow substantially in future due to
rapid industrialization, urbanization and lifestyle improvement and population

growth.

The Province of Punjab is major transmission corridor where the assets of NTDC are
installed. As per Feasibility Study Report (Section 2.2), out of total (16) sixteen
500kV Grid Stations, ten (10} are installed in: Punjab which are listed below:

(i) 500 kV Rawat G/S

(if} 500 kV Lahore (Sheikhupura) G/S
(iii) 500 kV Gatti (Faisalabad) G/S
(iv) 500 KV Nokhar G/S

(v) 500 kV Sahiwal (Yousafwala) G/S
(vi) 500 kV Lahore South G/S

(vii) 500 kV New Multan G/S

(viit) 500 kV Muzafargarh G/S

(ix) 500 kV Rahim Yar Khan G/S

(x) 500 kV Dera Ghazi Khan G/S

(10 installed 500 kV Grid Stations is annexed at Annex -G)

The demand of Punjab is forecasted to rise further in years to come. There are a
number of existing Industrial Estates/ Export Processing Zones (EPZs)/ Special
Economic Zones (SEZs) /Bulk Power Consumers (BPCs) in Punjab. In addition,
new industrial zones are being planned in the Province of Punjab. Some of these are
under development thereby power demand is increasing day by day. The load
demand of the Industrial Estates/Zones/BPCs within DISCOs of Punjab is estimated
around 2000 MW,

The consumers in various localities are scattered and so far the National Grid has not
been able to penetrate into the far flung areas which on one hand has deprived the
Province from realizing its full generation potential and on the other hand deprived
the population from access to electricity. In order to meet demand growth there is a
need to exploit indigenous resources of the Province for power generation and
improve transmission and distribution network and to get reliable and affordable
electricity which is vital for socioeconomic development. The GoPb intends to
aggressively tap its potential of hydroelectric power, solar, waste to energy and wind

power renewables as well as indigenously produced gas-based power generation,
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5. The Province of Punjab comprises of rural and urban economics which provides a
unique blend for generation, transmission and distribution activities in the power
scctor. The Province of Punjab resource mix can harness renewables like solar, wind,
municipal wasle and biomass/biogas on one hand and exploit indigenous fossils fuel
in shape of coal for power generation. Furthermore, out of ten (10) DISCOs, five (5)
DISCOs are located in Punjab i.c. LESCO, FESCO, IESCQO, GEPCO and MEPCO

which are providing electricity to end consumers of the province.

6. The Province of Punjab is major transmission corridor where most of the 500 kV and
220 kV infrastructures are installed. The Applicant / Petitioner through exploitation
of indigenous resources within the Province of Punjab and making sufficient
transmission capacity shall ensure safc and reliable operations of the transmission
and grid system (hrough adherence to the performance standards prescribed by the
NEPRA Authority. The Applicant / Petitioner shall operate and maintain the
transimission and grid system consistent with the requirements of the grid code or as

the case may be the distribution code.

E. ROLE / COMPETENCE OF APPLICANT / PETITIONER

{A). __Limitations & Constraints of NTDC & DISCOs Network

1. The transmission constraints has seriously affected GoPb plans and time lines lo evacuate
power from its cheap and abundant potential renewable and conventional projects and
transmit it to the nearby and remate load centers in a reliable manner. Further, non-
availability of a proper and adequate transmission network has hit planned schedules of
existing and future renewable and non-renewable projects which are under execution/to
be executed by PPDB under varicus contractual modes such as private scctor, public

sector, G2G, B2B, B2G, PPP and through competitive bidding.

2. In the current scenario. the total gencration capacity oi public and private entities of
country is surplus as declared by the Government. But stiil load shedding is being carried
out because of inadequate transmission network and transformation capacity to evacuate
power from generation companies to load centres in some areas. The DISCOs are mostly
able to cater the demand but still there are many areas where demand is not being met due
to some system constraints i.c.. over loaded transmission, distribution lines and

transformers. Moreover, in some arcas the capacity of transmission network is not
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enhanced but due to political interference the low tension (L.T) network is extended
unprofessionally. These unprofessional extensions in L.T network by violating normal
practices caused increased load demand and network losses. In normal practice every
DISCO has its own 5-year plans to cater the future load requirement and to remove the

syslem constraints,

In particular, non-availability of a comprehiensive transmission network and absence of
reliable network to evacuate pewer from its renewable and non-renewable projects has

affected the Province of Punjab in a multilateral manner as follows:

(i} a complete loss of direction as how to evacuate power from current and future
renewable and non-renewable projects and in the absence of a readily available
network to link renewable and non-renewable projects source to the load centers
as and when required. 1t has resulted heavy financial loss to the national and

provincial exchequer;

(i) commercial operation dates and timelines of completed and pipeline renewable

and non-renewable projects consequently and consistently delayed;
(i) contractual & financial damages to ancillary projects;
(iv).  larpe segment of population is off-grid;

(v). industrial, special economic zones, cottage industry, bulk power consumers are

deprived of reliable, cost effective and uninterrupted supply of power;

(vi) difficult to plan, showcase and market future renewable and non-renewable
projects and to seek and attract potential investors within the country and from

abroad; and

(vil)  projects of strategic and urgent natures which are demanded to be run on fast
track have been affected. The commencement schedule is needed to be available
in the line of sight, which cannot be figured out in the absence of a rightly

available HV & Extra High Voltage (EHV) transmission network.

The Applicant / Petitioner, in capacity of the Provincial Grid Company, shall serve as the
cornerstone of the GoPb’s existing and upcoming energy policies those aim to utilize at

optimum level, the massive potential of water / canals and other renewable resources
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including solar, bagasse, waste Lo energy to produce clean & cheap electricity.

The transmission system available mainly of NTDC/ DISCOs in Punjab has been
reviewed with key focus on congestions/constraints which results in power load shedding
in some areas. This is another area where Applicant / Petitioner may tap the potential
projects from the constraints in 5 DISCOs. The Applicant / Petitioner may pick most
feasible project and may check technical and economic viability before implementation.
The Applicant / Petitioner can pick up economically and technically viable projects. Such
projects after its implementation can be good source of income by charging wheeling

cost.

(DISCO wise Constraints/Problenis and Potential Projecis are given in Table-111s

annexed at Annex - H).

While reviewing the energy consumption of 5 DISCOs of Punjab, it reveals that energy
purchased by 5 DISCOs is about 85,192 GWh whercas energy sold is 76,184 GWh as
recorded in FY 2020-21. The gap between the purchase and sale shows the loss of energy
about 9000 GWh which translates the loss of 11.64% of DISCOs in Punjab. When the
energy losses of 5 DISCOs of Punjab are compared with the all 10 DISCOS of the
country, it is found that the losses occurred in Punjab’s DISCOs are less than the losses
of all 10 DISCOs which are around 17.32%. Nevertheless, such losses are beyond
regulatory prescribed and allowable / permissibic limits and the consumers of Punjab
including industrial, commercial, bulk power, agricultural and domestic cannot be
subjected to inequities arising out of non-performance and inefficiencies of the

transmission and distribution companies.

The difference between supply and demand due to generation and transmission
constraints of NTDC has inflicted other worst eventualitics. Voltage profile of the system
goes out of ranges of the established ligures guaranteed by the utility DISCOs / NTDC,
which result in huge asset damages and financial loses to the domestic and industrial
consumer beside operational damages to the network itself. The problem is resolved with

forced outages which give rise to consumer resentments.

The NTDC network is belicved to be aged and require sizable refurbishment and
investment. It is run on a compromiscd transmission capacity. Its various transmission
lines need re-conductoring for enhanced transmission capacities with replacement of grid

stations terminal equipment to match increased levels of system parameters.
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As the energy sector at the national level is under financiai crises for reasons known to
all and is presently touching the lowest ebb, including but not limited to circular debt,
unmet revenue requirenents, high transmission and distribution losses, low recoveries,
high administrative cests, dilapidated infrastructure, interruptible supplies chances are
remote that the above constraints and limitations could be settled out by NTDC in the
near future in order to guarantee an efficient, retiable and economic power supply to its

domestic, industrial and agricultural consumers.

Under such scenario, there seems to be little or no chances that GoPb could be able to get
adequate share of NTDC Transmission corridors in order to tap and evacuate its potential
of renewable and conventional projects in the near future in an efficient and reliable
manner. This is also established by the Integrated Generation Capacity Expansion Plan
(EGCEP) prepared by the NTDC which either delays, omits or ignores the provincial

power projects.

The NTDC transmission limitations will deprive the GoPb and Federal Government
beside all other stakeholders to yield benefit from the cheap renewable and non-
renewable potential resources of the Province of Punjab, which is badly required under
the current energy crisis with strategic objectives to enhance renewable generation to the
desired level and to reduce and keep thermal generation’s component at bay. Further, the
high input cost of electricity is detrimental to industrial growth in Punjab. The existing
industry in urban centres and industrial estates / clusters is struggling to compete in the
regional and global trade markets. Affordable electricity solutions using sub-optimally
utilized generation resources with PGC transmission service would provide boost to

compromised industrial units and promote industrial / economic growth in the provinee.

Applicant’s / Petitioner’s Potential of Transmission Projects:

The Province of Punjab is gifted by nature with renewable and conventional / fossil fuels.
There is lot of generation potential in the area. However, there is non-availability and
insufticient transmission capacity of the national grid in many parts of the Province that
is severely hampering transmission of electric power besides development and
exploitation of the natural resources available within the Province which intends to

harness power resources for its industrial, commercial, agricultural and domestic use.

The GoPb has inaugurated various polices, plans and guidelines with the intent to

encourage the private sector for generation, transmission and distribution of electric
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power services within the Province of Punjab in accordance with its constitutional
mandate. These polices, plans and guidelines pertain to renewables, hydro, waste to

cnergy, solarization etc.
tkxiracts of GoPh Polices, Plans and Guidelines are annexed at Annex - )

Upon analysis of congestions/constraints in 500 kV, 220 kV and 132 kV Transmission
Line system of NTDC & DISCOs, many transmission lines have been identified which
reyuire removal of their constraints which can be accomplished through either of the

following options:

(i), increasing size of conductors
(1i). converting single circuit into double circuit
(iii).  placing extra circuit on existing towers

(iv).  new transimission lines

In case of Provincial Grid Company, in areas where existing circuits are overloaded and
need new transmission line, the Applicant / Petitioner can pick up economically and
technically viable new transmission line projects in collaboration with relevant DISCOs
and NTDC. The Applicant / Petitioner can also undertake intra-province transmission
line projects without integration to the national grid. The Applicant / Petitioner hence
shortlisted few such potential projects from constrained transmission lines in parallet to

NTDC through a collaborative mode instead of a competilor.

(Potential Projects of 300 kV and 220 &V Transmission Line are given in the Tuble-12 of
FSR annexed at - J}

Criteria for Selection of Projects

Based upon detailed review of Secondary Transmission & Grids (8TGs) and future
transmission line expansion plans of NTDC/DISCOs, the Applicant / Petitioner may
undertake newly upcoming transmission line projects of 500/220/132 kV with NTDC and
5 DISCQOs of Punjab.
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Potential Projects of 132 kV Transmission Line

The Applicant / Petitioner has reviewed the 7%/8"™ STG plans of DISCOs of Punjab to

extract the potential transmission line projects for Applicant / Petitioner. Based on
broader criteria for shortlisting the potential projects, the total potential projects of 132
kV transmission line in ail 5 DISCOs arc identified around 19 nos. having total length of

729 Km.

The Applicant / Petitioner has examined scope of 132 kV intra-province dedicated
transmission line projects for sale of electricity to public sector bulk consumers. Number
of such projects have been identified through conduct of a comprehensive feasibility
study. Later, scope of such 132kV projects may be expanded for providing transmission

service to B2B and G2B electricity sale / purchase projects.

The potential short-, medium- and long-term projects of 132 kV Transmission Line under

the PGC include without limitation, the following:

PHASE - I: SHORT-TERM (1-3 YEARS)

Sr. No. Project Name Voltage Level Length (km) Seurce MW

| Reshma Power Plant to Sundar Industrial Estate 132kV 4.3 96.96

2 Reshma Power Plant 10 Orange Line Authority 132 kV 40 V.96
Lahore

3 Chishtiun Solar Plant w Bahawalpur Industrial 132 kY 149 230
Estate

] Chishitian Solar Plant to Multan Industrial Estate 132KV 163 250

5 Chishtian Selar Plant to Muzatfargarh Industrial 132 kV 187 250
Estate




6 Chishtian Solar Plant to Vehari Industrial Lstate 32 kV 83 250
7 Chishtian Selar Plant to Okara Indusirial Estate 132 kV 129 230
8 Chishttan  Solar  Plant  to  Chunnian  Aqua 132 kV 166 250
RBusiness Mark
9. [Lakhodair Landfill Power Plant to Orange [ine 132 8 ot
Metro UET G.T Road Substation
10. Lakhodair  Landfill Power Plant to Lahore 132 20 G0
Knowiedge Park
—
1. Mehmood Booti Landfill Power Plant to Sundar 132 48 4]
Industrial Estaic
PHASE — II: MEDIUM TERM (3-5 YEARS)
Sr. Project Name Voltage Level Voltage Source MW
No. Level
! Taunsa to Multan Industrial State 132 kV 80 135
2 Multan Industrial State to Vehari 132 kV 80 135

Industrial State




3 Taunsa to DGK Industrial State 132 kV 65 135

4 Rojhan to RYK Industrial State 132 kV 40 300

5 Rojhan to No Grid Areas 132 kV 10 300

(Total Potential Projects of 132 kV Transmission Line in all 5 DISCOs are provided in
Table-13 of FSR annexed at Annex - K)
(iii).___Potential Projects of 220 kV & 500kV Transmission Line
9. The Applicant / Petitioner has reviewed NTDC plans up to 2026 and extracted the
potential 500 kV & 220 kV transmission line projects for Applicant / Petitioner. Based on
broader criteria for shortlisting the potential projects, 4 potential projects of 500 kV
transmission line having total length of 940 Km and 8 potential projects of 220 kv
transmission line having total length of 563 Km are identified.
In the long run, Applicant / Petitioner may consider other intra-province 500kV and 200
kV transmission line projects without integration to the national grid. The potential
projects of 220 kV & 3500kV Transmission Line under the PGC include without
limitation, the following:
PHASE — 111;: LONG TERM (5 YEARS PLUS)
Sr, No, Project Name Voltage Level Length
(km)
1 H.Faqirian — Ludewala 220kV 88
L
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2 500 kV Nokhar — Gujranwala-il 220kV 80
3 Chishtian — Vchari $/C at Lal Sohanra 220 kV 80
4 Sialkot New — Sialkot (Sahuwala} 220 kV 12
5 Sialkot New — Gujranwala-I1 220 kV 36
6 Qasimpur — Multan 220 kV 12
7 Maira — Islamabad West 500 kV 130
8 Sialkot New — Lahore North 500 kv 55
9 Ludewala — Faisalabad West S00 kV 100
(Potential projects of 500 kV Transmission Line & 220 kV Transmission Line are
identified in Table-14 of FSR annexed at Annex - [)
(iv).  Industrial Estates/EPZs/SEZs/BPCs
10. It is expected that after the implementation of CTBCM in near future, Bulk Power

Consumers (BPCs) will be at liberty to procure power directly from generators under

bilateral contract. Accordingly, transmission infrastructure would be needed to offtake

power from generators to BPCs and this will provide the transmission business

opportunity for Applicant / Petitioner.
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H. There are a number of existing Industrial Estates/ Export Processing Zones (EPZs)
Special Economic Zones (SIEZs) /BICs in Punjab. In addition, new industrial zones are
being planned in the Province. Some of these are under development thereby power
demand is increasing day by day. It is pertinent to mention here that industries in general
and export-oriented industries need reliable, uninterrupted, and affordable electricity to
be competitive in national and international market. These Zones/Estates as a Bulk Power
Consumers may need to be connected with nearby IPPs/generators through dedicated
transmission lines on wheeling principle. The ultimate load demand of the Industrial
Estates/Zones/BPCs  within DISCOs of Punjab is estimated around 2000 MW.
Furthermore, the load requirement of housing schemes is huge, so the existing and
upcoming large housing schemes as BPCs in DISCOs will also be potential projects for
Applicant / Petitioner due to requirement of transmission lines for feeding these schemes.
This load demand depicts a great potential for Applicant / Petitioner for wheeling
ransmission  projects  under CTBCM. The existing & future Industrial
Estates/Zones/SEZs/BPCs within DISCOs in Punjab that are given in detait in Feasibility
Study.

(Existing & Future Industrial Estates/Zones/SEZs/BPCs within DISCOs in Punjub are

given in Table-15 annexed at Annex - M)

(v). [dentification of Generation Plans Including Renewable Energy Plants

12, The data provided by each DISCO containing existing generation and future generation
projects in the Province of Punjab has been carefully reviewed. The generation power
plant operated by 1PPs which have their contract expiration in near future are identified
and already given in Feasibility Study Report. Whereas the futurégeneration power
projects including renewables have also been identified which could be potential projects

for Applicant / Petitioner to supply electricity to the BPCs in Punjab.

(Existing & Furure Generation Power Plants in Punjab annexed at Annex — N)
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Hydropower Projects Plan in Punjab

(vii).

The PPDB has already initiated development of hydropower projects {(HPPs). The
upcoming hydropower generation projects in Punjab along with name of the project,

location, capacity and name of sponsor are listed in detail in Feasibility Study Report.

(Upcoming Hydropower Projects in Punjub in IPP Mode are listed in Table 17 of FSR

amexed af Annex - O)

Small Hydropower Projects in Punjab

(vili).

The Small Hydropower Projects to whom Letter of Intents (Lols) have been issued by
PPBD to be developed in near future along with their status are listed in detail in

Feasibility Study Report.

(Captive Hydropower Projects /Puijab are listed in Tuble 18 of FSR annexed at Annex - P)

Electrilication of Weak / No Grid Arcas

16

Most of the areas of Punjab are clectrified but yet there are some areas which are not
electrified and there is no grid. On the other hand, there are some weak grid areas. These
weak grids arc not able to supply power to meet the load requirement of those areas due
to many reasons. The one of the major reasons is transmission line constraints which is
due to over loading or incapable old transmission lines to cater loads of expansion of
existing and new loads in the surrounding areas. These areas can be electrified by solar
and wind hybrid projects as indicated in the short-term generation plan in Rojhan, D.G.

Khan and Muzaffargarh.

Identification of weak grid arcas and no grid arcas in Punjab is done in general by
analysing the historical record and projected plans for next 5 years of DISCOs. The
assumption is made that in these areas electrification is not expected in near future. The
non-cleetrified arcas identificd in district Muzaffargarh, Rajanpur and D.G. Khan along

with Indus River with some of villages named as Baitwala, Gujabalar Sial, Patti Rid,
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Bhindi Hakeem, Moza Mondas ete. up to Rojhan which are yellow marked on map

provided in Section 6 of Feasibility Study Report.

(Non-Electrified Areas as figured in Figure 12 of the FSR annexed at Annex - Q)

(ix).  Solar/Wind Potential in Punjab

17. To assess the solar and wind potential in Pakistan, World Bank has recently conducted a
study i.e., “Variable Renewable Energy Locationa! Study”. The study has also identified
the sites in Punjab suitable for solar power potential which are detailed in the Feasibility

Study Report.

(Identified sites in Punjab suitable for Solar Power Potential as identified in Figure—13

of FSR annexed at Annex - R)

Short Term Scenario:  The sites for solar and wind power plants which are found
technically feasible for grid integration in Punjab province for the short-term scenario of

2023 are 10 sites of around 1530 MW.

Medium Term Scenario: The sites identified for solar and wind power plants which are
found technically feasible for grid integration in Punjab province for the medium-term
scenario of 2025, are 16 sites of around 1390 MW. More grid infrastructure is needed in

order to evacuate the power from large-scale solar parks.

(x). Projects Phasing

18. Based on the anticipated potential projects and information provided by PPDB, the

phasing of projects for Applicant / Petitioner is given in the Feasibility Study Report.

(Project Phasing as per Table -21 of FSR annexed ai Annex - §)
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19. ‘The single linc diagrams/maps of the proposed short-term and medium-term transmission

line projects are given in the Feasibility Study Report.

(Single line diagrams/maps of proposed short- and medium-term transmiission line

projects are us per Figures 14-19 of FSR annexed at Annex - T).

(xi) Identilied Particular Transmission Line Projects

20. The proposed 250 MW Chishtian solar project is also a potential project which needs
power evacuation/transmission. Thus, from the Applicant’s / Petitioner’s perspective the
transmission infrastructure development from Chishtian solar project to nearby grid

station could be a short run potential project.

21. Furthermore, it is expected that the evacuated power from Chishtian solar project can be
supplicd to WASA facilities located at Multan, Bahawalpur, Faisalabad, Laliore as well
as Lahore Orange Line Metro Train (OLMT). As most of these facilities are spread
throughout the Province thus at the outset, the viable option can be to transmit power
through NTDC/DISCO(s) system under a wheeling arrangement, as MEPCO 132 kV grid
station is located at around 28 km and NTDC 220 kV grid station is located at around 12

km from proposed Chishtian solar plant is given in the Feasibility Study Report.

(Diagram / Mup of Chishtian 250 MW Solar Plant to 132 &V MEPCO Grid Station as

showir in Figure-16 of FSR annexed ar Annex - U}

22. In addition, the power can also be evacuated and supplied to the WASA installations,
industrial estates as well as OLMT ete. by develuping dedicated transmission lines of
various length by Applicant / Petitioner subject to its detailed feasibility study as shown

in Figure-17.

(Diugram / Map of Chishtian Solar Plant (o Balwwalpur, Multan, Muzaffargarh,
Vehari & Okara Industrial Estates and Chunmian Agua Business Park is shown in

Figure-17 of FSR annexed at Annex - V)

b2
L)

Mareover, the Taunsa Hydropower Project of 135MW can also be a potential project

which needs power evacuation/transimission and further it can evacuate power to Multan,
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Vehari, and DGK Industrial Estates areas.

(Diagram / Map of Taunsa Hydvopower Project of 135MW to Multan, Vehari, DGK

Industrial Estates is shown in Figure-18 of FSR annexed at Annex - W)

The Rojhan Selar Plant of 256 MW is another potential project requiring power
evacuation/transmission and has the potential to evacuate power to Rahim-Yar-Khan

Industrial Estate.

(Diagran / Map of Rojhan Solar Plant of 250 MW to Rahim-Yar-Khan Indusivial Estate

is shown in Figure-19 of FSR annexed af dnnex - .X)

Mini/Micro Grid

€.

The GoPb shall consider implementation of Mini/Micro grid in the Province of Punjab as
it has large irrigation system on canals which has potential of small/mini hydropower and
this potential could be exploited for providing cheap electricity to population and small
industry located in nearby areas. Moreover, solar and wind potential are also avaitable
both near to grid and in no grid areas as well. These potentials shall be exploited and

utilized economically by creating a Mini/Micro grid.

Most of areas in Province of Punjab are electritied but still there are some areas of
population which are yet to be electrified due to various reasons. Punjab has natural
energy resource like small/mini hydropower, solar, wind, etc. which can be utilized to
electrify those weak or no grid areas of Province of Punjab. Expansion of centralized grid
is not economically viable in most of the remote un-electrified locations in Province of
Punjab. In this repard, Mini/Micro grids development offer an excellent opportunity to
address this problem and to improve the life guality of people living in thosc areas,

facilitating irrigation, local coftage industry, etc. and complement the economy thereof.

Plan to meet Future Demand

The historical demand/supply of 5 DISCOs of Punjab has already been given in the
Feasibility Study Report. In fact, historical demand is a suppressed demand. Because
there are many pending applications due o ban imposed on new large industrial,
commercial, agricultural and residential schemes from time to time. Moreover, cities are

expanding on fast pace by converting agricultural land into residential societies and
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industrial activities on the periphery of urban arcas. Therefore, the actual demand of

DISCOs is morte than current histerical demand.

(Short- and Medium-Term Future Load Demand is provided in Table-9 of the FSR

ainexed at Annex - 1)

[z the current scenario, the total generation capacity of public and private entities of
country is surplus as declared by the Government. But still load shedding is being carried
out because of inadequate transmission network and transformation capacity to evacuate
pewer from generation companies to load centres in some areas. The DISCOs are mostly
able to cater the demand but still there are many areas where demand is not being met due
fo some system constraints ie., over loaded transmission, distribution lines and
transformers. Moreover, in some areas the capacity of transmission network is not
enhanced but due to political interference the low tension (L.T) network is extended
unprofessionally. These unprofessional extensions in L.T network by violating normal
practices caused increased load demand and network losses. In normal practice every
DISCO has its own 5 year plan to cater the future load requirement and to remove the

system constraints.

It is a normal practice for DISCOs to prepare five (5) years, 132 kV STG Plan and get
approved for the implementation on PC-1 from the government. Some of DISCOs are
implementing 7% STG program and some or implementing 8" STG program e.g. [ESCO
is implementing 7" STG whercas LESCO implementing 8" STG program. These
programs mainly comtain addition of new grid stations, extension/augmentation of

existing grid stations.

Furthermore, it also includes new transimission lines, transmission bays, etc. as envisaged
in their five (5) year plans. These plans are normally to remove system counstraints like
overloaded transmission lines and transformers. The development of total projects
envisaged in the 5 years plans rarely achieve 100% implementation. Some of the projects
left aver at approval stage mainly due to funds constraints. Some of projects achieve
100% completion, however, others get delayed because of various reasons, e.g. late
approvals, lack of funds, delays in tund release, late procurement of material, etc. After

reviewing the 5 years plans of DISCOs in Punjab, the Applicant / Petitioner kecping in
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view of potential, extracted the new grid stations and new transmission lines projects to

cater future load growth as detailed in the Feasibility Study Report.

(132 kV 8TG Plans for DISCOs to Meet the Future Demand is given in Table-10 of
FSR annexed at Annex - Z)

{D). Modes of Development:

L As the Applicant / Petitioner is well aware of the fact that financing needs in the
power sector are enormous, particularly in developing countries like Pakistan.
Government faces huge and competing demands on its scarce available capital. This
has long been recognized in respect of power generation and Pakistan is among those
countries that have used private sector financing for the development of [PPs. But for
various reasons, reliance on private sector participation (PSP} has not been a feature
of transmission networks in developing countries like Pakistan, The national
transmission grid is often seen as having national strategic importance, with an
incumbent monopoly operator, hence ihe default/historic position is often to view the
grid (and transmission projects generally) as not being a suitable arena for private

participation.

2. In the FSR, an overview of the four business models used in the transimission sector
around the world is provided and most relevant model(s) for Applicant / Petitioner is
suggested. Further in the FSR, a business plan for Applicant / Petitioner is

formulated while a financial plan for the Applicant / Petitioner is also provided.

3. There are four basic business models that can be used for developing transformation

assets using PSP. These are:

(i). EPC+ — Engineering, Procurement, Construction plus

(ii). BOO(T) — Build-Own-Operate and or Transfer

(iii).  Transco — Private transmission company or special purpose transmission
licensee

(iv).  Merchant — Market Participant

4, The EPC approach is well known and needs no explanation other than to note that

EPC is a basic form of PSP and will be a component of each of the other three
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models. The EPC plus model involves add-ons to the EPC, including financing and

operation and maintenance ol a specific transmission asset.

The key difference between the EPC+ and BOOT models is ownership. The EPC+
ownership of the assets remains with the developer / Applicant / Petitioner, but with
the BOOT model, the developer retains ownership, in some form, for a period after
commissioning. The term “operate™ in BOOT is used loosely. Planning and day-to-
day operation/dispatch of the network will be the responsibility of the
utility/transimission system operator (1'SO) but the developer will be responsible for

maintenance of its transmission assets and will operate the substations, if any.

The Transco nedel is perhaps the most distinet model. Here the private sector is
invited to take over a complete utility. However. even here the boundary between
this and BOOT could be blurred where the grid that is taken over by the private
sector is relatively small. Because the Transco is a natural monopoly, the price is
charged or regulated by an independent regulator. normally with at least some
discretionary powers. A BOOT arrangement is typically regulated through a legally

binding contract.

The Merchant model involves significant risk in developing transmission assets
without the involvement of a TSO/utitity. The developers identify an opportunity,
often based on a significant differential in market prices in two different parts of
competitive markets or in order to bring large volumes of cheap electricity to a

market where it is needed. The volumes and prices are delermined either:

(i). By the market where the developer must take the full volume and price risk,
or;
(ii). Bilateral negotiation between two parties

The model is only suited to define transmission lines. This can work in complex

competitive markets, but examples are limited to a few geographies.

(Characteristics / Key Features, Bankabilitv, Risk Allocation & Drivers for Selection of

« Development Mode as per Feasibility Study Report aomexed at Amex — AA)
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9. The Applicant / Petitioner may collaborate with other international reputed transmission
companies for construction, operation, and maintenance of the transmission and grid

systems under the applicable laws and policies.

10. The Applicant / Petitioner shall offer a non-discriminatory open access transmission
inter-connection service to any party or parties who are either connected to or intend to
be connected to its transmission system. The inter- connection service shall be oftered
in terms of non-preferential point-by-point and network service on comparable terms
and conditions. The following parties shall be qualified to obtain inter-connection

service [rom the Applicant/ Petitioner:

(i) a licensed generator of electricity or a person who is intending to become one;

(ii) a person who is or intends to become a Bulk Power Consumer taking power

supply directly from the Applicant / Petitioner transmission system;
{iii)  any power plant that is constructed and owned by the GoPb and or PPDB;

(iv). any power plant that is constructed and owned by the WAPDA and or Federal

Government;
(v).  any power plant that is constructed and owned by any other Province;
(vi). an electricity trader or supplier of electric power services;
(vii). private power generation companies;

(viii). transfer of electric power services from and to the National Grid on mutually

agreed terms and conditions;

1. The Applicant / Petitioner shall administer its transmission aceess (otfer to connect) in a
fair, transparent and open manner setling out rules, policies, procedures and approved

charges.

12. The Applicant / Petitioner shafl ensure a fair, non-discriminatory and effective

management, operation and planning of the transmission services, in order to optimize
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the transportation costs attributable to transmission services within the Applicant’s /
Petitioner's transmission system. The Applicant / Petitioner shall also ensure that the
resultant financial impact of transmission scrvices is cquitably distributed among the

partics connected to or intending to be connected to its transmission system.

(E). Project Development Plan

1. In order to make provincial grid company a success story, it is imperative to have a
target-oriented project development plan with the Applicant / Petitioner. At the outset, it
is expected that transmission projects will be developed as per the development modes

elaborated above. The key steps require under project development plan are:
(i). First, to identify projects list for development.

(ii). Then projects would further be categorized in to Type-A and Type-B projects.
Type-A prajects should be those projects for which Applicant / Petitioner could
arrange funds by its own resources. Whereas all others projects will fall under

the category of Type-B projects.

(iii).  Type-A projects should be developed by Applicant / Petitioner under its 100%
ownership. The equity party will be provided by Applicant / Petitioner own
equity. The loan part will be arranged through various international and

national funding agencies/banks.

(iv).  Type-B projects should be offered to private sector to develop on BOOT mode
for a specified concession period and after the expiry of concession period the
ownership would be transferred (o Applicant / Petitioner under a transmission

line investment policy with the approval of GoPb.

(v). For devclopment of Type-A projects, Applicant / Petitioner may hire the

services of EPC contractors under competitive bidding mechanism.

(vi).  In the case of Type-B projects, competitive bidding mechanism may be adopted

under a transmission line investment policy with the approval of GoPb.

(vii). Detailed feasibility study would be required to conduct for each project. For
any Type-A project, feasibility study could be conducted by Applicant /

Petitioner through its own reseurces/project allocated fund while for Type-B
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project any such feasibility may be conducted by the investor/concessionaire.
Applicant / Petitioner could facilitate the private investor regarding any such

feasibility study and regulatory processing.

(). Operation & Maintenance (O&M) Plan

1. Along with projects development, it is equally imperative to have a preper plan for O&M
of projects particularly Type-A projects (funded by own resources). At the outset, it is
suggested to outsource the O&M of projects to competent O&M contractors till such
time Applicant / Petitioner adequately equip itself technically and financially by
preparing pool of in-house professionals who may undertake O&M of its projects in

longer term.

(G). Human Resource Management

1. According to industry best practices, for efficient and effective working, the Applicant /
Petitioner may outsource some of its functions. For instance, O&M of transmission
system may be carried out in relatively cost effective and efficient manner if it is done
through specialist groups than if done by the Applicant / Petitioner. Main job
requirements are included here for technical, administration and human resource and
commercial as provided in the proposed Organogram as depicted below, The current
professional team of Applicant / Petitioner has the competency to operate the Applicant /
Petitioner as Provincial Grid Company, as the expert professionals of the Applicant /
Petitioner have relevant experience and have served with various national and multi-
nation state and private owned companies. The curriculum vitae of the Applicant /
Petitioner senior managemnent, key technical and professional staff demonstrate the
ability to undertake the functions as are prescribed for the grid company under the
NEFRA Act, rules and regulations. It shall own, operate and maintain a Provincial Grid
System by further enhancing its technical competence by hiring necessary professionals
from open market if needed through transparent and competitive process. The
recruitment for the professional positions shall be in accordance with the proposed

Organogram,
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The detailed departimentalization of the Applicant / Petitioner upon its fuli

functionality shall comprise of the following departments:

(i) Transmission Planning Department: [nteraction with NGC/NTDC, distribution
companies and other entitics at federal and provincial level for preparation and

exchange of plans, Interaction with captive and other generation facilities, BPCs.

(ii). Procurement, Construction and O&M Department: Procurement of equipment,
design requirement for ncw equipment; Asset management, Operation and

Maintenance of transmission system.

(ifi).  Connections and User Scrvices Department: Standard connection agreements,
standard connection process, receive and administer request for new connections
or changes to existing connections to the transmission system, registration and
monitoring of signed connection agreements, administration of operational and

connection complaints.

(iv).  Information Technology Department: Administration of computer resources and
communications systems. Organization and maintenance of Data Bases.
Implementation and maintenance of server and net, software development and

mainienance.

{v). Commercial Department: Billing and collection of connection charges when
applicable; metering data of transmission users, invoicing and collection of

transmission use of system charges from relevant transmission users.

(v).  Regulatory and Legal Department: Prepare petitions for transmission charges;
review and feedback to regulator on proposed new regulations or amendment of

existing regulations and Codes applicable to transmission.
(vii).  Administration and Human Resources Department: Responsible for management
of internal human resources, including promotions, selections, and training

programs.

(viit). . Finance Department: Responsible for financial management, including finance

associated a proposed business plan, accounting, and budget.

(ix).  Organization Structure: The Applicant / Petitioner is proposed in an
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organizational structure with envisaged posts / staff positions in the aforesaid
departments. It may be neted that this is an indicative organization structure and
in the first phase only planning and engineering / technical, legal, commercial /

finance and administration departments will oversee other functiens also.
(Proposed Organogram is annexed at Annex — BB)

The roles and responsibilities ol the key functionaries and staffing plan is provided in the

i“casibility Study Report.

(Roles and Responsibilities of key functionaries and staffing plan annexed at Annex - CC)

After incorporation, the Applicant / Petitivner need to be staffed by specialized and
experience people hired on market-based salaries. Fortunately, a good number of
energy and power professionals are working in NTDC and a pool of retired advisors

is also available.

Grid and transmission company is a highly technical organization as it requires
experts in electrical engineering, power systems, simulation, instrumentation and
control, competitive market and power trading besides administration, management,
accounts, audit, business development, environment, infrastructure/civil engineering,
mechanical engineering, and land acquisition etc. Accordingly, the Applicant /

Petitioner will have following main formations:

(i). Head office,
(ii). Project Management,
(i1i).  Operations, and

(iv).  Billing and metering team.

The head office work will be supervised by the CEOQ, who will work under the

directive and guidance of the Board (BoD).

The project management department will be headed by General Manager (GM) /CE
procurement & constructicn, who will be stationed at head olfice and report to BobD
through CEO. The Operations department will be led by GM/Chief Engineer
planning & operations and will be responsible to ensure the smooth operations of the

system as per the applicable grid code and safety standards. The billing and metering
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team will be responsible to note down the meter readings regarding power dispatch
of different clients though the Appficant’s / Petitioner’s transmission system and bill
them as per the agreed terms and conditions under Transmission Services Agreement
(TSA). This collection of the billed amount will also be the duty of the billing and

metering team.

8. As already mentioned, the power transmission business is highly technical and its
success is a funclion of experience. The Applicant / Petitioner need to have the
requisite experienced professionals who could undertake the operations and business
in a best possiblc way. Best possible Human Resource (HR} policy need to be
devised for hiring and then retaining the pool of competent professionals from the

market to undertake these activities.

9. The BoD will be the highest decision-making body within the Applicant / Petitioner.
Day-to-day management of the Applicant / Petitioner may be entrusted on the Chief
Executive Officer, Chief Financial Officer (CFO), General Managers and other
Officers. The BoD will delegate powers as it deeimns necessary to the Chief Executive
Officer, who in turn will delegate appropriate powers to other senior officials
through a notification of delegation of powers. The CEO, CFO, General
Managers/Chief Engineers and other officers will exercise their powers delegated to
them. The performance of employces and management need vigilant monitoring

through proper SOPs,

10. The performance of the employees should be aligned with strategies and objectives,
S0 as to assess the progress against laid down strategies and objectives which may

consist, but not limited to, the fotlowing:

(i). Company/business specific:
(ii). Quantifiable;
(iti).  Achievable; and

(iv).  Time-based.

(H). _ Financials & Bankability

1. No company whether public or private can be termed as stable and sustainable and well
placed to maintain a growth projectile until its corporate financial system is based on a

sound structure. the unique factor and advantage that Applicant / Petitioner possess will
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be its ability to link Province of Punjab huge renewable and non-renewable projects to

remote load centers at an affordable and attractive tariff rates including various

categories of domestic, commercial, agricultural and industrial consumer.

The GoPb as a 100% shareholder is committed to meet the Applicant’s / Petitioner’s

financial and operational requirements. Furthermore, the Finance Departiment of the

Applicant / Petitioner shall be responsible for financial management, including

finance associated proposed business plan, accounting, and budget.

Furthermore, the Applicant / Petitioner is backed by the GoPb, which has guaranteed

and assured to comply with the minimum solvency requirements and provide the

necessary funds whenever required.

Upon grant ol license, the GoPb shall sanction the amount required to carry out the

Feasibility and Interconnection / Grid Studies on project specific basis.

The Applicant / Petitioner shall meet its revenue requirements by the Tariff

approved by the NEPRA, mutually agreed, or grant (if any) by the GoPb.

The Applicant / Petitioner has developed three (3) independent imodels using the cost-

plus approach to establish a tariff for all three voltage types assumed. For this purpose,

the largest transmission lines available in the technical and financial plan for all three

voltage types is chosen. This approach was adopted in order to provide an estimated tariff

and the financial results that can be expected for projects of each voltage type.

The total capital cost of the Project as detailed in the Feasibility Study Report

incorporates the cost of the main project packages:

(.
(ii).
(iii).

(iv).

EPC Cost,
Non-EPC Cost;

Development Costs  (Including  Project  Management, Engineering, Site
Supervision, Topographical survey, Soil Investigation, I'ees, Permits Insurance

cost and Overhead Cost;

Debt Service Reserve:



V).
(vi).

(vii).
(viii).

Insurance During Construction;
Financing Fees and Charges;
Contingencies; and

Interest During Construction.

The cost paramelers are based on the following:

().

(ii).

(iii).

(iv).

Cost estimation is bascd on (i) the latest PC-1 available for the projects planned
by NTDC and DISCOs and (ii) in-house data. Cost estimation classification
system recommended by Amecrican Association of Cost Engineers (IR-97) has
been adopted in which Class 5 is chosen as the benchmark for costing
estimations. Class 5 indicates that the project is at a concept screening stage with

an accuracy level of +/-20%-100%.

The total length of the lines chosen for calculations were as follows:

(a).  132KkV:i27KM
(b).  220kV: 150 KM
(c).  500kV:330 KM

The total timeframe for implementation/ construction of the Project is
estimated at | year for voltage type 132 KV, 2 years for 220 kV and 3 years
for 500 kV projects during which the complete transmission line will be laid

and energized.

Interest arising on loans during the construction period is projected to be
accrued and rolled over into the debt principal and carried forward up to the
completion of the Project. Accordingly, it is capitalized as part of Project
Cost. Interest during construction is calculated on the basis of the total debt
outstanding at each month end during the devclopment period. The financing
rate used for computation of this cost is as per the secured terms of

financing, taken at 3-month KIBOR interest rate of 14.54% + 3.50% Spread.
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The assumptions of the financing plan for the purposes of the financing model and
financial analysis, financing structure based on debt and equity, financing framework
with participation of private sector and other development models, returns including
weighted average cost of capital, return on equity and other tariff components are

provided in the Feasibility Study Report.

(Details of the Financial Plan is provided in the FSR annexed at Annex - DD)

{D. Tariff
1. The Applicant / Petitioner shall charge tariff in respect of its transmission business, for

its project / initiatives integrated with the naticnal grid, pursuant to NEPRA Tariff
(Standards and Procedure) Rules, 1998. The Applicant / Petitioner shall make available
to general public the tarift specifying the NEPRA Authority's approved rates, charges
and other terms and conditions for transmission and inter-connection services. For the
intra-province transmission line projects / initiatives, which do not require
interconnection to the national grid, PGC and the power supplier / purchaser may
mutually agree on a transmission service tariff’ / use of system charges, connection

charges or charge a tariff approved by a competent forum of GoPb.

2. The use of system, wheeling and connection charges shall be calculated on a basis
which reflects the costs prudently incurred or to be incurred, less any pains achievable
through efficiencies, in the provisions, procurement, installation, operation or
maintenance of the facilities for use of system or the connection including, without
limitation, in respect of any work, replacement or reinforcement of the transmission
system or any part thereof, as the case may be, together with a reasonable return on the

capital represented by such costs.

3. Amongst all, cost-plus regime was selected to be the most preferred option. The typical
cost-plus tariff consists of actual cost and an agreed return to be paid to the investor in
Pakistan, this type of tariff is generally used in the power sector where Independent

Power Preducers (IPPs) operate under this tariff regime.

4. In the Cost-plus tariff regime, the project revenues are primarily derived from the

capacity charge and the energy cost which are the two main components of “Cost-Plus”
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regime. Such tariff is usually the multiple of fixed and variable cost factors combining
the Capacity requirement aligning with fixed cost and the variable cost related to the
injection and withdrawal aligning with the variable factor. Added to this is the allowed
rate of return (*1RR™) on investment which will be caleulated to reflect the weighted
cost of capital (“WACC"). i.c. the expected cost of capital relates to equity investors

and cost of capital related to debt such as interest rate from the debt investors.

The cost-plus method requires that the cost is allocated to the specific user according to
their related activity and the cost associated therewith. Therefore, a ftarifl is
appropriately calculated for each type of user and hence the cost allocation depends on

the user typc of storage.

The levelized tariff for the transmission lines at 132kV, 220kV and 500kV voltages
based on the financial parameters and financial plan as shown above over a period of 25
years has been demonstrated in the Ieasibility Study Report. During the early years of
operation, tarif will generally tend to be on the higher side based on factors such as

debt repayments which will typically end in year 10.

(Relevant Extract of Taviff Calculation annexed af Annex — EL)

The tariff calculation will be impacted by the loading of the transmission lines as there
is interrelation between load factor (LLF) and levelized tarif{. The financial models for
all three-voltage level transmission line projects {132 kV, 220 kV and 500 kV} of
Applicant / Petitioner reflect that any decrease in LF is inversely related to per unit
levelized transmission tariff. At 100% LF, the transmission tariff is Rs. 0.74, per kW
per hour in case of 132 kV transmission line, Rs. 0.63 in case of 220 KV transmission
line and Rs. 0.43 in case of 500 kV circuit. To avoid any overloading of transmission
line, the base case has been considered at 80% LF for éach voltage line and thus
corresponding tariff, under base case scenario, stands at Rs. 0.93 in case of 132 kV

circuit, Rs. 0.79 in case of 220 kV transmission line and Rs. 0.54 for 500 kV circuit.

Under the circumstances of any underutilization of the line by the party availing the
wheeling service of Applicant / Petitioner would have Lo pay relatively higher tariff.
The decrease in LF of each line is associated with corresponding increase in levelized
tariff. A decrease of 50% in the LI* almost doubles the applicable tariff for each voltage
level transmission line, as compare to applicable tariff at 100% LF of the line, and thus

stands Rs. 1.49 in case of 132 kV lransmissionllinc, Rs. 1.26 in case of 220 kV
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transmission line and Rs. 0.86 in case of 500 kV transmission line. By further
decreasing LI of the line, the applicable tariff continues to rise a LF of 10% results in a
tariff of Rs. 7.43 for 132 kV transmission line, Rs. 6.30 for 220 kV transmission line
and Rs. 4.31 for 500 kV transmission line is reflected which is almost 10 times higher
of the tarifl applicable at 100% LI of the respective line. Regarding thermal power
projects like gas, oil and coal fired power plants, the LI of the transmission line would
be high i.e. 60-80% due to firm supply all the time while in case of Renewable Projects
like wind and solar power plants the LF of the lines will comparatively low i.e., 20-30%
due to less availability factors and intermittency issues of RE plants. Subsequently, the
estimated levelized transmission tariff for thermal based power plants would be low in

comparison of applicable tariff for RE plants.

(Loading Fuctor Impact on Levelized Tariff provided in Figure 21 of FSR annexed at
Annex - FF)

According to Peasibility Study Report, the impact on tariff as a base case, Equity of
25%, Local Debt of 7.5% and Foreign Debt of 67.5% has been assumed. Any change in
the ratio of local and foreign debt will have a direct impact on the tariff, IRR, NPV and

Payback Period.
(Impact on Tariff provided in Table 33 of FSR annexed ut Annex ~GG)

The project net earnings are generated as a difference between income from its core
operations and expenditures incurred fo meet its operations and the other non-operating
expenditures principally the project firancing cost. The results indicate a substantially
viable project as is demonstrated through the summary results of the income and

expenditure flows in the periodical average results.

(Projected Income Statement (25years average) provided in Table 34 of FSR annexed at
Annex - HH)

The financial analysis for the quantitative assessment of the project based on base case
parameters including key financial indicators, NPV, IRR, Payback Period have been
calculated in the Feasibility Study Report.

(Key Financial Indicators are provided in Table 35 of FSR annexed as Annex - 1I)

The financial mode! manual for each of the three veltages (132kV, 220kV & 500kV)
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have been developed based on market studies and best estimates keeping in view
international best practices. The (inancial model encapsulates sensitivity analysis for
intercst rate, currency depreciation and other variable parameters. The snapshot /
pictorial view of financial dashboard, tariff module. project cost and IDC, financial

statements is provided in the Feasibility Study Repost.
fExcel Sheets of the Financial Model annexed at Annex - JJ)

PROPOSED LICENSE

The Applicant / Petitioner has proposcd to obtain the Transmission and Provincial Grid
License so as to become a Provincial Grid Company of the Province of Punjab for
carrying the roles and responsibilities as provided for in the NEPRA Act within the

Province of Punjab.

That the Applicant / Petitioncr shall be authorized to engage in the business of
transmission of electric power including enginecering, procurement, censtruction,
operation and maintenance of transmission tines and prid stations at all voltage levels
within the territorial limits of Province of Punjab, subject to such conditions as the

NEPRA Authority may impose.

TERM AND RENEWAL OF LICENCE

It is proposed that the License shall come into force from the date of issue and shall

remain in force for a period of 30 years.

Furthermore, subject to the provisions of the NEPRA Licensing (Application,
Modification, Extension and Cancellation) Procedure Regulations, 2021, the NEPRA

Authority may rencw this license for such further term as deemed appropriate.
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Proviso to Section 18A of the NEPRA Act states that only one transmission license in

respect of the provincial grid company shall be granted for each Province at any one

H. EXCLUSIVITY
1.

time,
2.

The Licensee shall during the term of this Licence have the exclusive right in respect of

the Service Territory specitied in Schedule-I of this Petition to:

{(i). construct, operate and maintain grid systems;

(ii). construct, operate and maintain mini and micro grids;

(iii).  carry out transmission of clectric power;

(iv).  provide transmission and interconnection services;

(v). allow open access to and through its (ransmission network;

(vi).  conduct system operations of the provincia! grid;

(vii). permit wheeling of electricity,

(viii). charge tariff, use of system charges in consideration ol transinission services;

(ix) formulate performance standards for the transmission business;

(x). authorization to participate in the CTBCM;

(xi)  engage in other activities incidental to the transmission business.



REPRESENTATIONS AND WARRANTILS

That this is the first Application / Petition being submitted to NEPRA Autherity.

The Applicant / Petitioner is solvent and owned by the GoPb hence solely entitled to
make this Application / Petition since the law prescribes that there shall be only one

licensee to be licensed as the Provincial Grid Company.

There is a demand, as detailed herein this Application / Petition, hence the investment is

prudent and justified.

The Applicant / Petitioner warrants compliance of standards set out by NEPRA as well as

the Prudent Utility Practices and Prudent Electrical Practices.

The Applicant / Petitioner shall also comply with all other laws of Pakistan and the

Provinee of Punjab including environmental and taxation.

The Applicant / Petitioner shall make all efforts to render safe and reliable transmission

services.

The Applicant / Petitioner shall offer its services in areas where the nationat grid is not
serving or lacks capacity to serve within the Province of Punjab and even otherwise the

complement, augment and reinforce transmission facilities of the National Grid.

The Applicant / Petitioner shall make all efforts to render suitable services in accordance
with the applicable law including the NEPRA Performance Standards (Transmission)

Rules 2005.

The Applicant / Petitioner shall comply with such other criteria, rules, regulations, codes,

guidelines as are prescribed from time to time under the NEPRA Act.

. PRAYER

In view of above facts, reasons and grounds, it is most humbly prayed to the NEPRA

Authority as follows:

A. The NEPRA Authority may admit the Applicant’s / Petitioner’s request for the
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grant of License to the Punjab Grid Company as Provincial Grid Company to
engage in the business of transmission of electric power within the territorial
limits of the Province of Punjab in pursuance of the Constitution and NEPRA

Act,

The NEPRA Authority may grant the License to the Punjab Grid Company as
Provincial Grid Company to engage in the business of transmission of electric
power within the territorial limits of the Province of Punjab in pursuance of the

Constitution and NEPRA Act;

The NEPRA Authority may grant the License to the Punjab Grid Company as
Provincial Grid Company to carry its roles and responsibilities as Provincial

Grid Company in pursuance of the Constitution and NEPRA Act;

The NEPRA Authority may grant the License to the Punjab Grid Company as
Provincial Grid Company to carry its functions as delineated in Section H of

this Application / Petition in pursuance of the Constitution and NEPRA Act;

The NEPRA Authority may grant the License to the Punjab Grid Company as
Provincial Grid Company for the Term as provided in Section G (1) of this

Application / Petition; and

Any other and better relief that the NEPRA Authority may deem
appropriate  in  the circumstances may kindly be granted to the Applicant /

Petitioner.

Through

Advocate

Ali Roshan Gillani
Advocate

Atif Waheed
Advocate

v S
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SECURITIES AND EXCHANGE COMMISSION OF PAKISTAN

Company Registration Office
CERTIFICATE OF INCORPORATION
[Under section 16 of the Companies Act, 2017 (XIX of 2017)]
Corporate Unique ldentification No. 0219574

| hereby certify that PUNJAB GRID COMPANY LIMITED is this day

incorporated under the Companies Act, 2017 (XIX of 2017} and that the
company is limited by shares.

Given at Lahore this Third day of January, Two Thousand and Twenty
Three

Saila Jamshaid
Joint Registrar

https://eservices.secp.gov.pk/eServices/ControllerServiet?re
quest_id=VERIFY_ONLINE_INCORP_CERT&id=0219574

Disclaimer: This certificale of incorperation is nat a permission to accept deposits from the general public by offering fake jobs/investment packages

and return thereon, indulge in leasing/ financing of vehicles and househuld products etc., MLM, Pyramid and Ponzi Schemes, Lottery Business,
trading in forex and virtual currencies or any other unlawful business activities.
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THE COMPANIES ACT, 2017 (XIX of 2017)
(COMPANY LIMITED BY SHARES)
MEMORANDUM

OF

ASSOCJATION

OF

PUNJAR GRID COMPANY LIMITED

Pagelofb
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THE COMPANIES ACT, 2017 (XIX of 2017)

(COMPANY LIMITED BY SHARES)

MEMORANDUM OF ASSOCIATION QF
“PUNJAB GRID COMPANY LIMITED

The name of the company is PUNJAB GRID COMPANY LIMITED.

The registered oftice of the Company will be situated in Province of Punjab.

(i) The principal tine of business of the company shall be to carry out business of electric
transmission lines, laying of transmission lines, construction, operation and maintenance
of the grid systems, system operator, scheduling of generation and despatch of the
generation plants, wheeling of electricity. transmission of electric power, all within the
territorial limits of the Province of Punjab. The company will act as a Provincial Grid
Company as provided in the Reguiation of Generation, Transmission and Distribution of
Electric Power Act, 1997. The Company wiil operate and provide safe and reliable
transmission services on a non-discriminatory basis including to bulk power consumers. It
shall provide transmission and interconnection services to the National Transmission &
Despatch Company (NTDC) and may purchase interconnection services from the NTDC
for connection of its facilities 1a the National Grid. It shall file tarilf applications / petitions.
to apply for upfront tarift or any application for the tariff and its terms and conditions if
any and to do anything ancillary to the matter. Furthermore, it shall execute agreements for
sale of power to distribution companies, bulk power consumers, buyers of electricity and
other persons and to coordinate. aid and advise on the activities of other companies and
concerns. including subsidiaries. associates and afliliates engaged in generation,
trausmission, distribution and wheeling of electric power and schedule and dispatch
generation of all units connected 10 the provincial power system. It may enter into any
arrangements with the Government of Pakistan or Government of Punjab or any other
Government. or any local or provincial authorities, national. local. municipal or otherwise
or with any person for the purpose of directly or indirectly carrying out the objects or

furthering the interest of the company or its members and to obtain from any such

Page 2 of 6
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Government, Provincial Authority or person any charters, subsidies, loans, indemuities,
grants, contracts, funds, decrees, rights, sanctions, privileges or concessions which the
company may think desirable to obtain and carry out, excise and comply with the same. It
inay carry on the business of purchasing, selling, importing, exporting. wheeling, system
operation, trading of power, including finalization of tarift, billing and coliection thereof.
It can execule power purchase agreements with generating companies, federal and
provincial generating stations, utilities, companies and persons. It can directly or indirectly
carry on the business of works and full set of services required within the electricity supply
industry including but not limited to environment and properly szrvices, institutional
reform and development, strategic planning, power systems analysis, power quality,
project feasibility development, detailed design and construction supervision tor networks
of provincial / national scale and for all system voltages (kV) 1o interacl with power utilities
provision of environmental and engineering services for power transmission and
distribution (T&D) infrastructure and 1o do all such acts, deeds or things as would be
required for eftect fullilment of the said objective. It may take over, acquire, purchase,
take on lease exchange or otherwise hold any transmission, generation and distribution
concessions of whatever nature or extent and to use, exercise deal with sublease or
otherwise turn (o account any such rights, licenses, grants, claims options, privileges so
acquired in any way or manner the company deems fit. Additionally, it may establish or
have and maintain offices, branches and other setups alt over Pakistan or Punjab for
conduct of its business and can enter into contracts and agreements tor the transmission
and wheeling of electric power services. Also, it can undertake, for and on behatf of othets,
or itself the erection, operation, maintenance, management of, AC and or DC transmission
systems, extra high voltage, high voltage, medium voltage, low voltage lines and associated
substations equipment apparatus, cables and wires. It can study, investigate, collect
information and data, review operations, plan, research, design, prepare project reports,
diagnose operational difficulties and weakness, advise on the remedial measures to
improve and modernize existing EHV, HV, MV, LV lines and sub station subject to any
permission required by any law and its approval from the compelent authorities, if so

required.

Page 3 of 6
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(ii). Except for the businesses mentioned in sub-clause (iti} hereunder, the company may
engage in all the lawful businesses and shall be authorized to take all necessary steps and
actions in connection therewith and ancillary therelo:

I3z

WL

*

(iii).  Notwithstanding anything contained in the foregoing sub-clauses ol this clause nothing

I1d3

cottained herein shall be construed as empowering the Company to undertake or indulge,
directly or indirectly in the business of a Banking Company. Non-banking Finance
Company (Multual Fund, Leasing, [nvestment Company, Investment Advisor, Real Estate
Investment Trust management company. Housing Finance Company, Venture Capital

Company, Discounting Services, Microfinance or Microcredit business), Insurance
Business. Madaraba management company, Stock Brokerage business, forex, real estate
ff] business. business of providing the services of securily guards or any other business
o restricted under any law for the time being in force or as may be specified by the

o Commission.

ONY AQDDS G334

& (iv).  Itis hereby undertaken that thie company shall o

o

¢ (a) engage in any of the business mentioned in sub-clause (i) above or any unlawtul
operation:

7 (b) launch multi-level marketing (MM}, Pyramid and Ponzi Schemes. or other related
o activities/businesses or any lottery business;

(¢) engage in any of the permissible business unless the requisite approval, permission.
o consent or license is obtained from competent awthority as may be required under any

il law for the time being in force.

-l 4. The liability of the members is limited.

b 5. The authorized capital of the company is Rs. 20.000.000 /- {Rupees Twenty Million only)
& divided mto 200.000 (Two Hundred Thousand) ordinary shares of Rs.100 /- (Rupees One
- Hundred only) each with powers to the company from time {o time to increase and reduce its

o capital subject to any permission required under the law.

R A

Page 4 of 6
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Ve, the several persous whose names and addresses are subscribed below, are desirous of being formed

into 4 company, in pursuance of this memorandum of association, and we respectively agree to take the
number of shares in the capital of the company as set opposite our respeclive names:

Name and NIC No. | Father's/ | Nationalit 5 Usual Number of &
surname (in case off [lusband's v {ies) g_ residential | shares taken g
(present & foreigne | Namein | with any 8 address in by zach %ﬁ
former) in full r, futt former full orthe  Jsubscriber (in
{(in Block Passport Nationalit registered/ | figures and
Letters) No) y words)
principal
office
address lor
a subscriber
other than
natural
person
Mohammad 31202- | Mubamm B House # 35- 998
[
Ajmal Bhatii [ 7120014 | ad Akram | oo L’; B3, Mohalla (Nine
Secretary - Bhatti ? En GOR-3, Hundred
Energy and é) § Shadmaan, Ninety-Eight
Power / Ex- L; = Lahore Shares)
o 2
Officio E 2
Member % 5
2 38
On Behalf of %
Government of &
Punjab
Page 5 0f6
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T Mohammad 35202-  [Ch Anwar | Pakistani _ Llouse # 1 (One
I _—
Sohail Anwar  |4006459 Ali 2 199, Block Sharc)
Choudhry -7 = Ahued,
-
! alla
SECI'C[HI’}’ 3 % Mohalla
i o & New
Planning and = A
e ° arde
Development / = % Garden
. e
Ex-Officio . g Towi.
e} 5] "
Member g z Lahore
= o}
On Behalfl of 2
Governl?lcm of 5
Punjab g
’ w
Wasif 36302- | Khurshid | Pakistani s Khurshid 1 (One
Khurshid 9171740 Ahmad E Ahmad Share)
=
Secretary 9 Anwar S Anwar
o]
Finance / Ex- &
Officio & .
S
Member E g
oA
On Behalf of é _
=
Government of ;‘-’
Punjab e
S
»
1]
Total number of shares taken (in figures and One
words) Thousand
(1000)
Ordinary
Shares

Dated the 28" day of December, 2022

Page 6 of 6
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THE COMPANIES ACT, 2017 (XI1X of 2017)
{Company Limited by Shares)
ARTICLES OF ASSOCIATION
OF

PUNJAB GRID COMPANY LIMITED

PRELIMINARY
1. (1) In these regulations-

(a) “section” means section of the Act;
(b} “the Act” means the Companies Act, 2017,

(¢} “the seal” means the conumon seal or official seal of the company as the case may
be;

(2) Unless the context otherwise requires, words or expressions contained in these regitlations shall have
the same meaning as in this Act; and words importing the singular shall include the plural, and vice versa, and
words importing the masculine gender shall include feminine, and words importing persons shatl include bodies
corporate. If the provisions of these Arlicles are in any way inconsistent with the provisions of the Companies
Act, 2017 or any other faw for the time being in force, the provisions of Companies Act, 2017 shall prevail.

OPERATIONALIZATION & BUSINESS

2. For the purposes of operationalization and achievement of objectives, the company may borrow
or raise money by means of local and foreign currency loans from scheduled banks, industrial banks and
linancial institutions, governments, foreign institutions, donors, development institutions including other
spectalized institutions or non-banking iinance companies for the purpose of purchase, manufacture,
market, supply, export and import of machinery, construction activities and improvements, repair and
renovations. [t may arrange money by issue of debentures, debenture stock, perpetual or otherwise
convertible into shares and to mortgage, or charge the whole or any part of the property or assets of the
Company, present or future, by special assignment or to transfer or convey the same absolutely or in trust
as may seem expedient and to, purchase, redeem or payoff any stch securities. May purchase / import
raw materials, machinery, equipment and allied items required in connection thereto in any manner the
company may think fit. Furthermore, it may purchase, take on lease or in exchange, hire, apply for or
otherwise acquire and hold for any interest, any rights, privileges, lands, building, easements, trademarks,
patents, patent rights, copyrights, licenses, machinery, plants, stock-in-trade and any movable and
immovable property of any kind necessary or convenient for the purposes of or in connection with the
Company’s business or any branch or department thereof and to use, exercise, develop, grant licenses in
respect of or otherwise return 1o account any property, rights and information so scquired, subject to any
permissien required under the law. Moreover, it may acquire by concession, grant. purchase, barter,
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PRiise either absolutely or conditionally and either solely or joiutly with others any lands. buildings,
hinery, plants, equipment, privileges, rights, licenses, traderarks, patents, and other movable and
: .1ovable property of any description which the Company may deem necessary or which may seem to

Company capable of being turned to account, sulject to any permission as required under the law.
Additionally, it may invest surplus money of the Company in shares, stocks or securities of any company,
debentures, debenture stocks or in any investments, short termy and long term participation, term {inance
certificates or any other government secutities in such manner as may from time to time be decided by
the directors, without indulging non-banking finance business. banking business or an investment
company or any other any lawful business and can charge, evy, collect system of use charges. wheeling
charges. tarift and ather terms and conditions. The said decisions shall be taken with prior approval of
Board & shareholders whatever applicable but the same shall be subject to the provisions of Companies

Act 2017,

3. The direciors shall have regard to the restrictions on the commencement of business imposed by

section 19 it. and so far as. those restrictions are binding upon (he company.

SHARES
4. 1In case of shares in the physical form, every person whose name is entered as a member in the
register of members shall, without payment, be entitled to receive, within thirty days after
allotment or within fifteen days of the application for registration of transfer, a certificate under
the seal specifving the share or shares held by him and the amount paid up thereon:

Provided that if the shares are in book entry form or in case of conversion of physical
shares and other transferable securities into book-entry form, the company shall, within ten days
after an application is made for the registration of the transfer of any shares or other securities to

a central depository, register such transfer in the name of the central depository.

5. The company shall not be bound Lo issue more than one certiticate in respect of a share or shares
in the physical form, held jointly by several persons and delivery of a certificate for a share to

one of several joint holders shall be sufficient delivery to alk.

6.1f a share certificate in physical form is defaced. lost or destroved. it may be rencwed on
payment of such fee, if any. not exceeding one hundred rupees, and on such terims, if any. as (o
evidence and indemnity and payment of expenses incurred by the company in investigating title

as the directors think fit.
7. Except to the extent and in the manner allowed by section 86, no parl of the funds of the
company shalt be employed in the purchase of. or in foans upon the security of, the company’s

shares.

8. The company may alter its share capital in accordance with section 85 of the Act.

TRANSFER AND TRANSMISSION OF SHARES
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The instrument of transfer of any share in physical form in the company shall be executed
by the transferor and transferee, and the transferor shall be deemed to remain holder of the

10 Shares in physical form in the company shall be transferred in the following form, or in

any usual or common form which the members and non-member directors shall approve: -

Form for Transfer of Shares
(First Schedule to the Companies Act, 2017)

Lo S0 e V0 (hereinafter  called “the translero™) in
consideration of the sum of rupees ... paid 0 me by,
s/o ... ceennnens (hereinafier called “the transferee”), do hereby transfer to the said

transferee theshare(orshares)withdistinctivenumbersfrom

I (0 TOPT inclusive, inthe.......coevviiceeien Limited, to hold unto the said transferee, his
executors, administrators and assigns, subject to the several conditions ont which | held the same at the time of
the execution hereof, and |, the said transferee, do hereby agree to take the said share (or shares) subject to the
conditions aforesaid. As witness our hands this................. day of..co e 20.....

Signature ...

Transferor

Full Name, Father’s / Husband's Name
CNIC Number (in case of foreigner,
Passport Number)

Nationality

Occupation and usual Residential Address

Witness 1:

Signature............oo... date ............
Name, CNIC Number and Full Address

Signature ...

Transferee

Full Name, Father’s / Husband's Name
CNIC Number (in case of foreigner,
Passport Number)

Nationality

Occupation and usual Residential Address
Cell number

Landline number, if any

Email address
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Signature..............o date ............
Name, CNIC Number and Full Address

Bank Account Details of Transferee for Payment of Cash Dividend

{Mandatory in case of a listed company or optional for any other company}

It is requested that all my cash dividend amounts declared by the company. may be

credited into the following bank account:

Tile of Bank Account
Bank Account Number
Bank’s Name

Branch Name and Address

It is stated that the above mentioned information is correct and that [ will intimate the
changes in the above-mentioned information to the company and the concerned Share Registrar

as soon as these occur.

Signature of the Transfleree(s)

11. (1) Subject to the restrictions contained in regulation 12 and 13, the directors shall not refuse
to transfer any share unless the transfer deed is defective or invalid. The directors may also
suspend the registration of transfers during the ten days immediately preceding a gencral meeting
or prior to the determination of entitlement or rights of the sharcholders by giving seven days’
previous notice in the manner provided in the Act. The directors may. in case of shares in physical

torm, decline 10 recognise any instrument of transfer unless—

a) a fee not exceeding fifty rupees as may be determined by the directors is paid to the

company in respect thercof; and

b) the duly stamped instrument of transfer is accompanied by the certificate of the shares to
which it relates, and such other evidence as the directors may reasonably require to show
the right of the transferor to make the transler,

(2) If the directors refuse to register a transfer of shares, they shall within fifteen days

after the date on which the transfer deed was lodged with the company send to the transferee and

the transteror notice of the refusal indicating the defect or invalidity to the transferee. who shall.

5%~
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Provided that the company shall, where the transteree is a central depository the refusal
shall be conveyed within (ive days from the date on which the instrument of transter was todged
with it notify the defect or invalidity to the transferee who shall, after the removal of such defect

or invalidity, be entitled to re-lodge the transfer deed with the company.

TRANSMISSION OF SHARES

12. The executors, administrators, heirs, or nominees, as the case may be, of a deceased sole
holder of a share shall be the only persons recognised by the company to deal with the share in
accordance with the law. In the case of a share registered in the names of lwo or more holders,
the survivors or survivor, or the executors or administratars of the deceased survivor, shall be the
only persons recognised by the company to deal with the share in accordance with the law.

13. The shares or other securities of a deceased member shall be transterred on application

duly supported by succession certiticate or by lawful award, as the case may be, in favour ol the

successors to the extent of their interests and their names shall be entered to the register of

members.

14. A person may on acquiring interest in a company as member, represented by shares, at
any time after acquisition of such interest deposit with the company a nomination conferring on
a person, being the relatives of the member, namely, a spouse, futher, mother, brother, sister and
son or daughter, the right to protect the interest of the legal heirs in the shares of the deceased in
the event of his death, as a trustee and (o facilitate the ransfer of shares to the tegal heirs of the
deceased subject to succession to be determined under the [slamic law of inheritance and in case

of non-Muslim members, as per their respective law.

15, The person nominated under regulation 14 shall, after the death of the member, be deemed

as a member of company till the shares ate transferred to the legal heirs and it the deceased was

a director of the company, not being a listed company, the nominee shall also act as director of

the company to protect the interest of the legal heirs.
16. A person to be deemed as a member under regulation 13, 14 and 15 to a share by reason
of the death or insolvency of the holder shall be entitled to the same dividends and other

advantages to which he would be entitled if he were the registered holder of the share and exercise
any right conferred by membership in retation to meetings of the company.

ALTERATION OF CAPITAL
17. The company may, by special resolution-
(a) increase its authorised capital by such amount as it thinks expedient,

(b} consolidate and divide the whole or any part of its share capital into shares of larger

amout than its existing shares;

[Pg
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(¢) sub-divide its shares, or any of them, inito shares of smaller amount than is fixed by the

memorandum;

(d) cancel shares which, at the date of the passing of the resolution in that behall, have not
been taken or agreed 1o be taken by any person, and diminish the amount of its sharc

capital by the amount of the share so cancetled.

18. Subject 1o the provisions of the Act, all new shares shall at the {irst instance be offered to such
persons as at (he date of the offer are entitled to such issue in proportion, as nearly as the
circumstances admit, to the amount of the existing shares to which they are entitled. The offer
shall be made by letter of offer specilying the number of shares offered, and limiting a time
within which the offer, if not accepted, will deem to be declined, and after the expiration of
that time, or on the receipt of an intimation from the person to whom the offer is made that he
declines to accept the shares offered, the directors may dispose of the same in such manner as
they think most beneficial to the company. The directors may likewise so dispose of any new
shares which (by reason of the ratio which the new shares bear to shares held by persons
entitled to an offer of new shares) cannot, in the opinion of the directors, be conveniently

offered under this regulation.

19. The new shares shall be subject to the same provisions with reference to transfer, transmission

and otherwise as the shares in the original share capital.
20. The company may, by special resolution-

(a) consolidate and divide its share capital into shares of larger amount than its existing

shares:

(b) sub-divide its existing shaires or any of them into shares of smaller amount than ts fixed by

the memorandum of association, subject. nevertheless, 1o the provisions of section 85;

(c) cancel any shares which, at the date of the passing ot the resolution, have not been taken or

agreed to be taken by any person.

21. The company may, by special resolution, reduce its share capital in any manner and with, and
subject to confirmation by the Court and any incident authorised and consent required, by law.
GENERAL MEETINGS

22, The statuiory general meeting of the company shall be held within the period required by

section 131.

23, A general meeting. to be called annual general meeting, shall be held. in accordance with

the provisions of section 132, within sixteen months from the date of incorporation of the
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Etipany and thereafler once at least in every year within a period of one hundred and twenty
tollowing the close of its (inancial year.
>
e
Rl All general mectings of a company other than the statutory meeting or an annual general
meeting mentioned in sections 131 and 132 respectively shall be called extraordinary general

meetings.

25, The directors may, whenever they think fit, call an extraordinary general meeting, and
extraordinary general meetings shall also be called on such requisition, or in default, may be called
by such requisitionists, as provided by section 133, If al any time there ate not within Pakistan
sufficient directors capable of aciing 10 form a quorum, any divector of the company may catl an
extraordinary general meeting in the same manner as nearly as possible as that in which meetings

may be called by the directors.

26, The company may provide video-link facility to its members tor attending general meeting
at places other than the town in which general meeting is taking place afier considering the
geographical dispersal ol its members:

Provided that in case of listed companies i the members holding ten percent of the total
paid up capital or such other percentage of the paid up capilal as may be specified, are resident in
any other city, the company shaltl provide the facility of video-tink to such members (or attending
annual general meeting ot the company, it so required by such inembers in writing to the company
at least seven days betore the date of the meeting.

NOTICE AND PROCEEDINGS OF GENERAL MEETINGS

27, Twenty-one days’ notice al the least (exclusive of the day on which the notice is served or
deemed to be served, but inclusive of the day tor which notice is given) specitying the place, the
day and the hour of mecting and, in case of special business, the general nature of that business,
shall be given in manner provided by the Act for the general meeting, to such persons as ave,
under the Act or the regulations of the company, entitled to receive such notice {rom the company;
but the accidental omission to give notice to, or the non-receipt of notice by, any member shall

not invalidate the proceedings at any general meeling,

28 All the business transacted at a general meeting shall be deemed special other than the

business stated in sub-section (2) of section 134 namely; the consideration of {inancial

statements and the reports of the board and auditors, the declaration of any dividend, the election
and appointment of directors in place of those retiring, and the appointment of the auditors and

fixing of their remuneration.

29.  No business shall be transacled at any general meeling unless a quorum of members is
present at that time when the mecting proceeds to business. The quorum of the general meeting

shal} be-

,38 -
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@ 2%) in the case of a public listed company, not less than ten members present persenally. or

i P pary

i through video-link who represent not less than twenty-live percent of the total voting
o power, either of their own account or as proxies;
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™ {b) inthe case of any other company having share capital. two members present personally, or
) through video-link who represent not less than twenty-five percent of the total voting
m power. eilher of their own account or as proxics.

.
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- 30. If within half an hour from the time appointed {or the meeting a quorum is not present, the
o meeting. if called upon the requisition of members, shall be dissoived: in any other case, it
[, . . . C
0 shall stand adjourned to the same day in the next week at the same time and place, and, il at
‘f the adjourned meeting a quorum is not present within hal{an hour from the time appointed for
W the meeting, the members present, being not less than twvo, shall be & quorum,

7

ri

r/‘w 31. The chairman of the board of dircctors. if any, shall preside as chairman at every general
;

‘g meeting of the company, but if there is no such chairman. or it at any meeling he is not present
o within fifteen minutes after the time appeinted for the meeting. or is unwilling to act as
7 . . . . . :

¢ chairman. any one of the directors present may be elected to be chairman, and if none of the
@ directors is present, or willing to act as chairman, the members present shall choose one of
5 their number to be chairman.

a

w 32. The chairman may, with the consent of any meeting at which a quorum is present (and shall
H if so directed by the meeting). adjourn the meeting from time to time but no business shall he
& transacted at any adjourned meeting olher than the business left unfinished at the meeting from
o which the adjournment toek place. When a meeting is adjourned for fiftcen days or more,
A . . . N - .o . -

i notice of the adjourned meeting shall be given as in the vase of an original meeting. Save as
o aforesaid, it shall not be necessary (o give any notice ol an adjournment or of the business to
o be transacted at an adjourned meeting,.

[
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h 33. (1) At any general meeting a resolution put (o the vole of the meeting shali be decided on a
¥ . . .

show of hands unless a poll is (beforc or on the declaration of 1he result of the show of hands
PE..

m _ demanded. Unless a poll is so demanded, a declaration by the chairman that a resolution has,
v on a show of hands, been carried. or carried unanimously. or by a particular majority. or lost,
e and an entry to that effect in the book of the proceedings of the company shall be conclusive
[} N . . ~ . ~ . -

- evidence of the fact, without proof of the number or proportion of the votes recorded in favour
.

r of, or against, that resolution.

re

©

. (2) At any general meeting. the company shall transact such businesses as may be
« . . .

¥ notified by the Commission, only through postal ballot.

P
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[ . . . . .

re 34. A poll may be demanded only in accordance with the provisions ol section 143,
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36. A poll demanded on the election of chairman or on a guestion of adjournment shall be taken

at once.

37. In the case of an equality of votes, whether on a show of hands or on a poll, the chairman of
the meeting at which the show of hands takes place, or ar which the poll is demanded, shall
have and exercise a second or casting vole.

38. Except for the businesses specified under sub-section (2) of section 134 to be conducted in the
annual general meeting, the members of a private company or a public unlisted company
(having not more than tifty members), may pass a resolution (ovdinary or special) by circulation
signed by all the members for the time being eatitled to recelve notice of a meeting. The
resolution by circulation shall be deemed to be passed on the date of signing by the last of the

signatory member to such resolution.

VOTES OF MEMBERS

39.  Subject to any rights or restrictions for the time being attached to any class or classes of
shares, on a show of hands every member present in person shall have one vote except for election
of directors in whicl case the provisions of section 159 shall apply. On a poil every member shall
have voting rights as laid down in section 134,

40. In case of jeint-holders, the vote of the seniar who tenders a vote, whether in person or by
proxy or through video-link shall be accepted to the exclusion of the votes of the other joint-
holders; and for this purpose seniority shall be determined by the order in which the names stand
in the register of members.

41, A member of unsound mind, or in respect of whom an order has been made by any court
having jurisdiction in lunacy, may vote, whether on show cf hands or on a poll or through video
link, by his committee or other legal guardian, and any such committee or guardian may, ona poll,

vote by proxy.
42, Onapoll votes may be given either personally or through video-fink, by proxy or through
postal batlot:

Provided that nobody corporate shall vote by proxy as long as a resolution of its directors

in accordance with the provisions of section 138 is in force.

43, (1) The instrument appointing a proxy shall be in writing under the hand of the appointer

or of his attorney duly authorised in writing,

~60 -
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default the instrument of proxy shall not be treated as valid.

44, An instrument appointing a proxy may be in the following form, or a form as near thereto

as may be:

INSTRUMENT OF PROXY

................................................ Limited

I L PPN S0 Y being a member

of the hereby

APPOINT o s/0

my proxy to attend and vote on my behalf at the (statutory, annual, extraordinary. as the case may be) general

meeting of the company tobe heldonthe ................ day ol ... 20...... and at

any adjournment thereof.”

45. A vote given in accordance with the terms of an instrument of proxy shall be vaiid
notwithstanding the previous death or insanity of the principal or revocation of the proxy or of the
authority under which the proxy was executed. or the trausfer of the share in respect of which the
proxy is given, provided that no intimation in writing of such death, insanity, revocation or
transfer as aforesaid shall have been received by the company at the office before the

commencement of the meeting or adjourned meeting at which the proxy is used.
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DIRECTORS

the company, so, however, that the number ol directors shall not in any case be less than that
specified in section 134 and they shall hold office untit the election ol directors in the first annual

general meeting;

1. Mouhammad Ajmal Bhatti, Secretary Energy and Power, Government of Punjab (in

Ex Officio capacity)

[

Mohammad Sohail Anwar Choudhry, Secretary Planning and  Development,
Government of Punjab (in Ex Officio capacity)

3. Mr. Wasif iKhurshid, Secretary Finance, Government of Punjab (in Ex Ofticio capacity)

47.  The remuneration of the directors shall from time to time be determined by the company
in general meeting subject to the provisions of the Act.

48, Save as provided in section 153, no person shall be appointed as a director unless he is a

member of the company.

POWERS AND DUTIES OF DIRECTORS

49, The business of the company shall be managed by the divectors, who may pay all expenses
incurred in promoting and registering the company, and may exercise all such powers of the
company as are not by the Act or any statutory modification thereot for the time being in
farce, or by these regulations, required to be exercised by the company in general meeting,
subject nevertheless to the provisions of the Act or to uny of these regulations, and such
regulations being not inconsistent with the aforesaid provisions, as may be prescribed by the
company in general meeting but no regulation made by the company in general meeting shall
invalidate any prior act of the directors which would have been valid if that regulation had

not been made.

50. The directors shall appoint a chief executive in accordance with the provisions ol sections
186 and 187.

51 The amount for the time being remaining undischarged of moneys borrowed or raised by
the directors for the purposes of the company (otherwise than by the issue of share capital) shall
not at any time, without the sanction of the company in general meeting, exceed the issued share

capital of the company.

52 The directors shall duly comply with the provisions of the Act, or any sfatutory
modification thereol for the time being in force, and in particular with the provisions in regard to

The following subscribers of the memiorandum of association shall be the first directors of
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resolutions and a copy of the register ol directors and notilications of any changes therein.

53,

Without prejudice to the general powers conferved by the last preceding article and the

other power conferred by these presents it is expressly declared that the Directors shall have the

following powers provided below:

a)

b)

¢)

4

e)

g)

h)

To take on lease, purchase. erect or otherwise acyuire for the Company any land building, property rights
or privileges which the Company is authorized to acquire at such price and generally on such terms aud

conditions, as they think fit.

To sell, let, exchange or otherwise dispase of absolutely or conditionally all or any part of the property.
privileges and undertaking of the Company upon such terms and conditions and for such consideration

as they may think fit.

To buy, sell, import, export or procure the supply of all plants and machinery, matetial, stocks in trade
and other movable and immovable property and things requived for the purpose of the Compauy.

To engage, {ix and pay the remuneration of and dismiss or discharge any manager. engineer, agent,
sccretary, clerk, accountant, workman, expert, technical adviser, or other persons employed or to be

employed in or in connection with business of the Company.

To appoint any person 1o be attorney of the Company for such purposes and with such powers, authority
and discretions and for such period and subject o such conditions as they may from time to time think

fit and to revoke such powers at pleasure.

To enter into, carry, rescind or vary all financial arrangements or agreement with any banks. persons or
corporations for, or in connection with the Company’s business and affairs and in connection with such
arrangements to deposit. hypothecate any property of the Company or documents representing or relating

to the same.

To take give receipts and other discharges for money payable to the Company and to the claims and
demands of the Company and to draw, accepl. endorse, negotiable promissory notes, bills of exchange
or other negotiable and transferable instruments concerning/ relating to business of the company.

To deal with surplus money of the Company not immediately required for the purpose thereof upon such

terms and conditions as may be thought expedients.
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To determine who shall be entitled to sign on Company’s behalf, bills, cheques, notes, receipts,
acceptances, endorsements, releases, contracts and documents.

j}  To enter into such negotiations and contracts and rescind or vary all such contracts and execute and do
atl such acts, deeds and things in the name of the Company as they may consider expedient.

k) To open accounts with any bank or bankers and to pay into and withdraw money from such accounts

from time to time.

I} To get insured the movable and immovable property of the Company.

m) To pay to any person employed by the Company a commission on the profits of the Company.

n) To institute, combat, prosecute, defend, compound, settle compromise adjust refer to arbitration
withdraw, abandon any legal proceedings by or against the Company or its officers or otherwise

concerning the attfairs of the Company.

0) To make advances tor the business of the Company to such persons upon such security or without
security as they may think fit, and generally to divect, manage, control the receipts, custody, employment,
investment and expenditure of the moneys and funds of the Company and the keeping of accounts thereof.

p) Toappear for and on behall of the Company in any Court of Justice, Criminal, Civil or Revenue, Police,
Postal, Excise, Transport, Income Tax, Regulator, NEPRA or other office in any action or proceedings
or matters in which the Company may be interested and to promote, safeguard or defend its interest. The
directors can delegate such powers aforementioned to any person through a duly authiorized instrument.

q) To sign and verily any plan, wrilien statement, petition, compromise, mukharnama, vakalatnama,
authorizing the legal practitioner to act on behalf of the Company in all Court, Civil, Criminal, and
Revenue. The directors can delegate such powers aforementioned to any person through a duly

authorized instrument.

MINUTE BOOKS

54. The directors shall cause records to be kept and minutes to be made in book or books with

regard to:

(a) all resolutions and proccedings of general meeting(s) and the mecting(s) of
directors and Committee(s) of directors, and every member present at any general
meeting and every direclor present at any meeting of directors or Committee of
directors shall put his signature in a book to be kept for that purpose;
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(b recording the names of the persons present at each meeting of the directors and

of any committee of the directors, and the general meeting; and

(c) all orders made by the directors and Commitiee(s) of directors:

Provided that all records related to proceedings through video-link shall be maintained in
accordance with the relevant regulations specified by the Commission which shall be

appropriately rendered into writing as part of the minute books according to the said regulations.

THE SEAL

55. The directors shall provide [or the safe custody of the seal and the seal shall not be affixed to
any instrument except by the authority of a resolution of the board of directors or by a committee
of directors authorized in that behall by the directors and in the presence of at least two directors
and of the secretary or such other person as the directors may appoint for the purpose; and those
two directors and secrelary or other person as aforesaid shall sign every instrument to which the

seal ol the company is so aftixed in their presence.

DISQUALIFYCATION OF DIRECTORS

56. No person shall become the director of a company i{ hie suiTers from any of the disabilities
or disqualifications mentioned in section 153 or disqualified or debarred from holding such
office under any of the provisions of the Act as the case may be and, if already a director, shall
cease to hold such office from the date he so hecomes disqualified or disabled:

Provided, however, that no director shall vacale his office by reason only of his being a
member of any coimpany which has entered into contracts with. or done any work for, the company
of which he is director. but such director shall not vote in respect of any such contract or work,

and if he does so vate, his vote shall not be counted.

PROCEEDINGS OF DIRECTORS

57.  The directors may meet together for the dispatch of business, adjourn and otherwise
regulate their meetings. as they think fit. A director may, and the secretary on the requisition of a
director shall, at any time, stmmon a meeting of directors. Notice sent to a director through email
whether such director is in Pakistan or outside Pakistan shall be a valid notice.

58.  The directors may elect a chairman of their meetings and determine the period for which
he is to hold office; but, if no such chairman is elected, or if at any meeting the chairman is not
present within ten minutes after the time appointed for helding the same or is unwilling to act as
chairman, the directors present may choose one of their number to be chairman of the meeting.

rd
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At least one-third {1/3 ) of the total number of directors or two (2) directors whichever is
ier, for the time being of the company, present personatly or through video-link, shall

stitute a quorwim.

60. Save as otherwise expressly provided in the Act, every question at meetings of the board
shall be determined by a majority of votes of the directors present in person or through video-
link, each director having one vote. In case of an equality of votes or tie, the chairman shall have
a casting vote in addition to his oviginal vole as a director.

ol. The directors may detegate any of their powers not required to be exercised in their
meeting to committees consisting of such member or members of their body as they think {it; any
committee so formed shall, in the exercise of the powers so delegated, conform to any restrictions
that may be imposed on them by the directors.

62, {1) A committee may elect a chairman of its meetings; but, (f no such chairman is elected,
or if at any meeting the chairman is not present within ten minutes after the time appointed for
holding the same or is unwilling to act as chairman, the members present may choose one of their
number o be chairman of the meeting.

(2) A committee may meet and adjourn as it thinks proper. Questions arising at any
meeting shall be detenmined by a majority of votes ot the members present. In case of an equality
of votes, the chairman shall have and exercise a second or casting vote,

63.  All acts done by any meeting of the directors or of a committee of directors, or by any
person acting as a director, shall, notwithstanding that it be afierwards discovered that there was
some defect in the appointment of any such directars or persons acting as aforesaid, or that they
or any of them were disqualified. be as valid as it every such person had been duly appointed and
was qualified to be a director,

64. A copy ol the draft minutes of meeting ot the board of directors shall be furnished to every

director within seven working days of the date of meeting.

65. A resolution in writing signed by all the directors for the time being entitled to receive
notice of a meeting of the directors shall be as valid and effectual as if it had been passed at a

meeting of the directors duly convened and held.

FILLING OF VACANCIES

606. At the lirst annual general meeting of the company, all the directors shall stand retired from
office, and directors shall be elected in their place in accordance with section 159 for a term

of three years,

67. A retiring director shall be eligible for re-election,

4.
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21'he directors shall comply with the provisions of sections 154 to 159 and sections 161, 162
fand 167 relating to the election of directors and matters ancillary thereto.
/\ny casual vacancy occurring on the board of directors may be filled up by the directors, but

“*ithe person so chosen shall be subject to retivement at the same time as if he had become a
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71.

72.

73.

74.

16.

director on the day on which the director in whose place he is chosen was last elected as

director.

. The company may remove a director but only in accordance with the provisions of the Act.,

DIVIDENDS AND RESERVE

The company in general mecting may declave dividends but ne dividend shall exceed the

amount recommended by the directors.

The directors may {rom time to time pay to the members such interim dividends as appear to
the directors to be justified by the profits of the company.

Any dividend may be paid by a company either in cash or in kind only out of its profits. The
payment of dividend in kind shail ouly be in the shape of shares of listed company held by the

distributing company.

Dividend shall not be paid out of unrealized gain on investment property credited to profit and

loss account.

. Subject to the rights of persons (if any) entitled to shares with special rights as to dividends,

all dividends shall be declared and paid according to the amounts paid on the shares.

(1) The directors may, before recommending any dividend, set aside out of the profits of the
company such sums as they think proper as a reserve or reserves which shall, at the discretion
of the directors, be applicable for meeting contingencies. or for equalizing dividends, or for
any other purpose to which the profits of the company may be propetly applied, and pending
such application may, at the like discretion, etther be employed in the business of contpany or
be invested in such investments {other than shares of the company) as the directors may.
subject to the provisions of the Act, from time to time think fit.

(2) The directors may carry forward any profits which they may think prudent not to

distribute, without setting them aside as a reserve,

77.

78.

If several persons are registered as joint-hotders of any share, any one of them may give

effectual receipt for any dividend payable on the share.

(1) Notice of any dividend that may have been declared shall be given in manner hereinafier
mentioned to the persons entitled to share therein but. in the case of & public company. the
company may give sucl notice hy advertisement in a newspaper circulating in the Province in
which the registered office of the company is situate.

-67-
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3) In case of a listed company, any dividend payabte in cash shall onty be paid

through electronic mode directly into the bank account designated by the entitled shareholders.
79. The dividend shall be paid within the period laid down under the Act.
ACCOUNTS

80. The directors shall cause to be kept proper books of account as required under section 220,

o]

. The books of account shall be kept at the registered office of the company or at such othet
place as the directors shall think fit and shall be open to inspection by the directors during

business hours.

82. The directors shall from time to time determine whether and (o what extent and at what time
and places and under what conditions or regulations the accounts and books or papers of the
company or any of them shall be open to the inspection of members not being directors, and
no member (not being a director) shall have any right of inspecting any account and book or
papers of the company except as conferred by law or authorised by the directors or by the
company in general meeting,

83. The directors shall as required by sections 223 and 226 cause to be prepared and to be laid
before the company in general meeting the financial statenents duly audited and reports as
are referred to in those sections.

84. The financial statements and other reports referred to in regulation 80 shall be made out in
every year and laid before the company in the annual general meeting in accordance with
sections 132 and 223.

85. A copy of the financial statements and reports of directors and auditors shall, at least twenty-

one days preceding the meeting, be sent to the persons entitled to receive notices ol general

meetings in the manner in which notices are to be given hereunder,
86. The directors shall in all respect comply with the provisions of sections 220 to 227.

87. Auditors shall be appointed and their duties regulated in accordance with sections 246 to 249.

NOTICES

=1

88. (1) A notice may be given by the company to any member to his registered address or if he
has no registered address in Pakistan to the address, if any, supplied by him to the company
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: .for the giving of notices to him against an acknowledgement or by post or courier service of
;;41“ Bfthrough electronic means or in aiy other manner as may be specitied by the Commission.

properly addressing, prepaying and posting a letter containing the notice and, unless the contrary
is proved. to have been effected at the time at which the letter will be delivered in the ordinary

course of post,

89. A notice may be given by the company to the jeint-holders of a share by giving the notice to
the joint-holder named first in the register in respect of the share.

90. A notice may be given by the company to the person entitled to a share in consequence of the
death or insolvency of a member in the manner provided under regulation 85 addressed to
them by name, or by the title or representatives of the deceased, or assignees of the insolvent,
or by any like description, at the address, supplied for the purpose by the person claiming io

be so entitled.

91. Notice of every general meeting shall be given in the manner hereinbefore authorised to (a)
every member of the company and alse to (b) every persoti entitled (o a share in consequence
of the death or inselvency of a member, who but for his death or insolvency would be entitled
lo receive notice of the meeting, and (c) to the auditors of the company for the time being and

every person who is entitled to receive notice of gencral meetings.
WINBING UP
92. The company shall follow, in case of its winding up, the relevant provisions of the Act.

INDEMNITY

93. Every officer or agent for the time being of the company may be indemnified out of the assets
of the company against any liability incurred by him in defending any proceedings. whether civil
or criminal, arising out of his dealings in relation to the affairs of the company, except those
brought by the company against him. in which judgment is given in his favour or in which he is
acquitted, or in connection with any application under section 492 in which relief s granted to

him by the Court.
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ﬂfg; pany. in pursuance of these articles of association, and we respectively agree to take the number of shares

Member
On Behalfof
Government of

Punjab

Ex-Officio Member Encrgy & Power

Name and NIC No. (in| Father's/ Z Usual residential | Number of g
- Nati = . 2
surname case of Husband's ton § address in full or the | shares taken g
. - ality o B
{present & foreigner, Name in h & registered/ ori by each ]
. . y ies N
former) in full Passport full ties) ncipal office address subscriber (in
. with
{in Block Letters) No) for a subscriber figures and
any words)
other than natural
Tormer person
Nation
ality
Mohammad 31202- Muhamm ¢ Pakist < fHlouse # 33-B. 498
. ani = .
Ajmal Bhatti | 7120014-7 | ad Akram £ Mohalla GOR-3, (Nine
[
< i O e o
Secretary Bhatti g Shadmaan, Lahore Hundred
Energy and g Ninety-Eight
Q
A > :
Power / ExCfticio (3 Shares)




35202- Ch Anwar | Pakist House # 199, Block | (One
ani Share)

4006459-7 Ali Ahmed, Mohalla

New Garden Town,

1

nad

lahore

Secretary

Planning and

Development /
Ex-Officio
o Member

r On Behalf of

u Government of

Ex-Officio Member Planning & Devalopment
Government of Pu

g Punjab

tlouse # 17-A, 1 (One
Mohalla Golf Road, | Share)

Wasif Khurshid 36302- Khurshid Pakist

F{J Secretary Finance 91717469 Ahmad o
o Anwar

- / ExOfficio GOR [, Lahore

Member

o On Behalf of
o Government of

A Punjab

Ex-Officio Member Finance) Government of Punjab

Total number of shares taken (in figures and words) One
Thousand
{1000)

Ordinary

RS C A b o E W

Shares

Dated the 30™ day of December, 2022
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THE REGULATION OF GENERATION, TRANSMISSION AND DISTRIBUTION OF
ELECTRIC POWER ACT, 1997

ACT No. XL or 1997
An Act to provide for the regulation of generation, fransmission and distribution of electric power

WHEREAS it is expedient to provide for the regulation of generation, transmission and
distribution of electric power and matters connected therewith and incidental thereto;,

| Anp Wizkeas it is expedient to ensure the ¢limination of energy poverty in the country to
ensure the highest standards of transparent, certain and effective regulation of the electric power
markets of the Islamic Republic of Pakistan, to provide the legal framework within which a
compelitive electric power market can develop and sustain, to make special provisions for
development of renewable electricity markets in accordance with the international commitments of
the [slamic Republic of Pakistan as well as the responsibility of the Islamic Republic of Pakistan to
support and encourage measures to effectively mitigate adverse climate change and to elfectively
manage conflict of interest of the State in relation to development of the electric power markets of the
Islamic Republic of Pakistan;)

It is hereby enacted as {ollows:—

CHAPTER 1

GENERAL
1. Short title, extent and commencement.— (1) This Act may be called the Regulation of
Generation, Transmission and Distribution of Electric Power Act, 1997.

{2) It extends to the whole of Pakistan.
*[shall apply to the Federally Administered Tribal Areas.]

3[shall apply to the Provincially Administered Tribal Areas of the North-West Frontier
Province, except the tribal area adjoining Manshera district and the former state of
Amb.]

'[(3) It shall come into force at once, except sections 234, 23B. 23G and 23H which shall come
into force within a period of five years of coming into force of the Regulation of Generation,
Transmission and Distribution of Electric Power (Amendment) Act, 2018 or on such carlier date as
the Federal Government may, by notification in the official Gazette, appoint.]

2. Definitions.— In this Act, unless there is anything repugnant in the subject or context,

§)] “Authority” means the National Electric Power Regulatory Authority
established under section 3;

(i1) “bulk-power consumer” means a consumer who purchases or receives electric
power, al one premises, in an amount of one megawatt or more or in such other
amount and voltage level and with such other characteristics as the Authority
may '[specify] and the Authority may '[specify] different amounts and voltage
levels and with such other characteristics for different areas;

'[(iia) “captive generating plant” means a power plant setup by any person to generate
electricity primarily for his own use and includes a power plant setup

'Added, Subs, and [ns. by The Regualation of Generation, Transmission and Distribution of Electric Power {Amendment)y Act, 2018 (X1] of
2018). 55, 2-4

S This Act shall apply 10 L AT.A vide SRO. 190172007, Dated. 7-2-2007

s vide Government of KPK Notitication No. SO (FATAYHDI-105/06 dated 17.05.2006
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by any co-operative society or association of persons for gencrating electricity
primarily for use of members of such co-operative society or association:]

(iiiy  “Chairman” means the Chairman of the Authority;

'[(iiia) “consolidated accounts” means the consolidated revenue requirement of public
sector licensees, engaged in supply of electric power to consumers, complied
by the uniform tariff applicant, on the basis ol individual tariff determined by
the Authority of such licensees;]

(iv)  “consumer” means a person or his successor-in-interest who purchases or
receives electric power for consumption and not for delivery or re-sale to others,
including a person who owns or occupies a premises where electric power is
supplied,

?[(iva) “consumer category” means such category of consumers as may be prescribed;]

) “distribution” mcans the ownership, operation. management or control of
distribution facilitics for the movement or delivery 2[**] to consumers of
clectric power but shall not include the ownership, operation, management and
control of distribution facilitics located on private property and used solely to
move or deliver electric power to the persen owning, operating, managing and
controlling those facilities or to tenants thereof shall not constitute distribution:

(vi)  “distribution company” means a person engaged in the distribution of electric
power:

(vil)  “distribution facilitics” means electrical facilities operating at distribution
voltage and used for the movement or delivery of electric power;

(viii) “distribution voltage™ means any volltage below minimum transmission
voltage;

(ix)  “clectric power” means clectrical energy or the capacity for the production of
clectrical power;

q(x) “electric power service” includes the generation, transmission, distribution,
supply, sale or trading of clectric power and all other services incidental
thereto;]

) - . H
I[(xa) “clectric power supplier” means a person who has been granted a licence
under this Act to undertake supply of electricity;

(xb)  “clectric power trader” means a person who has been granted a licence under
this Act to undertake trading in clectricity:]

(xi)  “genmeration” means the ownership, operation, management or control of
generation facilities for delivery or sale of clectric power and not solely for

'Ins. by The Regulation of Generation, Transmission and istribution of Llectric Pavier (Amendment) Act, 2021 (XIV of 2024). 5.2
‘Ins. Omitted and subs. by The Regulation of Generation, Tiansnuission amd Distribution of Electric Power {Amendment) Act, 2018 (X1 of
2018).54
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consumption by the person owning, operating, managing, and controlling those
facilities;

(xii} ‘“generation company” means a person engaged in the gencration of electric
power;

{(xiii) ‘“generation facility” means the electrical facility used for the production of
electric power;

(xiv) “inter-connection service” neans the connection of one company’s electrical
facilities to another company’s electrical facilities;

{(xv)  “KESC” means the Karachi Electric Supply Corporatien, a public limited
company, incorporated under the Companies Act, 1913;

(xvi) “licence” means a licence issued '|* * * * *| under this Act;

(xvii) “Hlcensee” means a holder of a licence;

[{xvila) “market operator” means a person responsible for organization and
administration of trade in electricity and payment settlements among generators,
licensees and consumers; |

(xvili) “member” means a member of the Authorily including the Chairman '[or a
member of the Appellate Tribunal where the context so requires];

(xix) “minimum transmission voltage” means sixty-six kilovolts or such other
voltage that the Authority may determine to be the minimum voltage at which
electrical facilities are operated when used to deliver electric power in bulk;

'|(xixa) “national electricity policy” means a policy approved by the Council of
Common Interests and made under section 14A;

(xixb) “national electricity plan® means the plan made under section 14A;]

(xx) “national grid company”™ means the person engaged in the transmission of
electric power and granied a licence under section 17;

'[(xxa) “Pakhtunkhwa Energy Development Organization” or “PEDO” means the
Pakhtunkhwa Energy Development Organization established under the
Pakhtunkhwa Energy Development Organization Act, 1993 (Khyber
Pakhtunkhwa Act No. [ of 1993);]

(xxi) “person” shall include an association of persons, concern, company, firm or
undertaking *[,authority, or body corporate set up or controlled by the Federal
Government or, as the case may be, the Provincial Government];

(xxii) “preseribed” means prescribed by rules made under this Act:

1Omitted, Ins. and Added by The Regutation ol Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018 (X1l ot

2018), 5.4

*Added by The Regulation of Generation, Transmission and Distribution of Tilectric Power (Amendmenty Act, 2011(XVIN of 2011}, 5.2
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'[(xxiia) “provincial grid company” mcans the person cngaged in transmission of
clectric power and licensed under section 18A;)]

(xxiii) “public sector project” means generation, {ransmission or distribution
facilities constructed, owned, managed or controlled by the Federal
Government, a Provincial Government, a local authority or any body owned or
controlied by any such Government or authority;

{xxiv) “regulations” means regulations made under this Act;
'[(xxiva) “remewable electricity” means electricity derived from—

(a) a wind, solar, renewable, biomass, occan (including tidal, wave, current
and thermal). geothermal or hydroelectric source; or

(b) hydrogen derived from renewable biomass or waler using an energy
source deseribed in clause (a);

(xxivb) “service territory” means the arca specified in a licence within which the
licensee is authorized to conduct business:|

(xxv) * # * * % * %]
'[(xxva) “specified” means specificd by regulations made under this Act;

(xxvb) “system operator” means a person licensed under this Act to administer system
operation and dispaitch:)

(xxvi) “transmission” mcans the ownership. operation, management or control of
transmission facilities;

(xxvii) “fransmission facilities” means electrical transmission facilities including
electrical circuits, transformers and sub-stations operating at or above the
minimum transmission voltage but shall not include—

(a) electrical circuits forming the immediate connection between generation
tacilitics and the transmission grid to the extent that those circuits are
owned by a generation company and are directly associated with that
company’s generation facilitics;

(b) specified [facilities operaling al or above the minimum transmission
voltage which the Authority. upon an application by a licensee under
section 20, delermines that such facitities shall be owned and operated
by a distribution licensee;

*[(xxviia) “uniform tariff applicant” means any entity designated by the concerned

Minister in Charge for the purposes of filling uniform tariff application based

on consolidated accounts; and

" Ins. and Omilted by The Regufation of Generation. Transmmssion and Distribution of Ftectric Power (Amendment) Act. 2018 (N1 of
2018), 5.4
‘Ins by The Repulation of Generation. Transmission and Distribution of Electric Power {Amendment) Act.2021 (XIV of 2021). 5.2
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{(xxviib) “uniform tariff application” means an application f{iled by the uniform tariff
applicant for the purposes of determination, modilication and revision of the

uniform taritf;]

(xxviil) “WAPDA” means the Pakistan Water and Power Development Authority
established under the Pakistan Water and Power Development Authority Act,
1958 (W.P. Act XXXI of 1958).

CHAPTERII
ESTABLISHMENT OF AUTHORITY

3. Establishment of the Authority.— '[(1)As scon as may be, aller the commencement of
this Act, the Federal Government shall, by nolification in the olficial Gazette, establish an Authority
to be known as the National Llectric Power Regulatory Authority which shall be a body corporate,
having perpetual succession and a commen seal with powers, subject to the provisions of this Act, to
acquire and hold property, both moveable and immovable, and to sue and be sued by its name.]

'[(2) The Authority shall consist of a Chairman and four specialized members, to be appointed
by the Federal Government and shall comprise of,—

(a) the member tariff and finance who shall be a person holding a degree in the field of
economics, corporate finance or chartered accountancy and is a professional of known
integrity and eminence with a minimum of twelve years of related experience in the
field of corporale finance or chartered accountancy and shall be nominated by the
Provinces or Federal Government, as the case may be, by rotation in the following
order, namely:—

(i) the member representing the province of Balochistan;

(i)  the member representing the province of Punjab;

(iii)  the member representing the province of Khyber Pakhtunkhwa; and
(iv)  the member representing the province of Sindly;

{b) the member technical shall be a person holding an engineering degree in the fields of
electricity, energy or power and is a protessional of known integrity and eminence with
a minimum of twelve years of related experience in the field of electrical and power
services business and shall be nominated by the Provinces or Federal Government, as
the case may be, by rotation in the following order, namely.—

(i) the member representing the province of Sindh;
(iiy  the member representing the province of Khyber Pakhtunkhwa;
(iii)  the member representing the provinces of Punjab; and

(iv)y  the member representing the province of Balochistan;

"' Subs. by The Regulation of Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2021 (LIV 0f2021),s.2
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(c)  the member law who shall be a person holding a degree in the field of corporate and
economics law and is a professional of known integrity and eminence with a minimum
of twelve years of related experience in the field of corporate law and economics faw
and shal} be nominated by the Provinces or Federal Government, as the case may be.
by rotation in the following order, namely ,—

(1) the member representing the provinee of Punjab:

(ii) the member representing the province of Sindh;

(ifi)  the member representing the provinee of Balochistan; and

(iv)  the member representing the provinee ol Khyber Pakhtunkhwa; and

(d) the member development who shall be a person holding a degree in the field of
economics, chartered accountancy or an enginecring in electricity, encrgy or power and
is a professional of known integrity and eminence with a minimum of twelve years of
related experience in the ficld of public policy, renewable energy or electric power
services business and shall be nominated by the Provinces or Federal Government, as
the case may be, by rotation in the following order, namely:—

(i) the member representing the provicee of Khyber Pakhtunkhwa;
(ii) the member representing the province of Balochistan;

(iii)  the member representing the provinee of Sindh; and

(iv}  the member representing the province of Punjab.]

'[(3) The Chairman shall be a person known for his integrity and eminence having expericnce
of not less than twelve years in any relevant field including law, business, engineering, finance,
Mchartered accountancy] or economics preferably in the electric power services business. ]

2[(4) Every member of the Authority shall be appointed for a period of three years on such
terms and conditions as may be prescribed. ]

'[(4A) The Authority as a whole shall comprise the requisite range of skills, competence,
knowledge and experience relevant to its functions. ]

(5) The Chairman 2[***| shall, unless he resigns or is removed from oflice earlier as hereinalier
provided, hold office for a term of four years and shall be eligible for re-appointment for similar term:

[Provided that the Chairman or a member shall not be appointed under sub-section (2) if he
has attained the age of sixty years;]

}[Provided further that the process of appointment of new Chairman or member under sub-
section (2) shall be finalized ninety days prior to the retirement of incumbent Chairman or member as
the case may be.]

'Subs.and [ns. by The Regutation of Generation, Transmission and Distribution aof Flectric Power (Amendment) Act. 2018 (X1l of 2018). 5.5
* Subs, and Omitted by The Regutation of Generation, Ttansmission and Distribution of Fleetric Power (Amendmenty Act. 2021(1TV of 20211

s.2
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[Provided also that the process of appointment shall be finalized within ninety days in case of
vacancy crealed due to the death, resignation or removal of the Chairman or member. The Federal
Government shall appoint a member to work as an acting Chainman till the appointment of new
Chairman within the prescribed time period.]

(6) No act or proceeding of the Authority shall be invalid by reason only of the existence of a
vacancy in, or defect in, the constitution of the Authority.

(7) The principal office of the Authority shall be in Islamabad and it may set-up offices at such
place or places as it may deem appropriaie.

4. Resignation and removal of Chairman, ete.—(1) The Chairman, or a member may, by
writing under his hand, resign from his office.

(2) The Chairman or a member may be removed by the Federal Government from his office if]
on an inquiry by the Federal Public Service Commission, he is found incapable ol performing the
functions of his office by reason of mental or physical incapacily or has been found guilty of
misconduct *[or fails to disclose a conflict of interest as provided for under this Act].

5. Mcetings of the Authority, etc.—>[(1) Subject to the provisions of this Act, the Authority
shall, in performance of its functions and exercise of its powers, conduct its proceedings in accordance
with regulations made under this AcL.]

'[(2) The Chairman and two other members shall constitute a quorum for a meeting of the
Authority requiring a decision by the Authority:

Provided that the members of the Authority shall nominate a2 member amongst themselves to
work as an acting Chairman in case of absence of the Chairman, as the case may be, for meeting of the
Authority. |

(3) The member shall have reasonable notice of the time and place of the meeting and the
matters on which a decision by the Authority shall be taken in such meeting.

{4y The decision of the Authority shall be taken by the majority of its members present, and in
case of a tie, the person presiding the meeting shall have a casting vote.

6. Decisions of the Authority.— All orders, determinations and decisions of the Authority
shall be taken in writing and shal! identify the determination of the Chairman and each member.

7. Powers and functions of the Authority.—(1) The Authority shall be exclusively
responsible for regulating the provision of electric power services.

(2) In particular and without prejudice to the generality of the foregoing power, only the
Authority, but subject to the provisions of stub-section (4), shall-—

’[(a) grant licences under this Act;]

*[(aa) specify procedures and standards for registration of persons providing clectric
power services;

'Ins. and Subs. by The Regulation of Generation, Trausmission and Distribution of Lleetric Pawer {(Amendment) Act, 2021(L1V of 2021).
$$.2-3

TAdded, Subs. and Ins. by The Regulation of Generation, Transmission and Distribution of Eleetric Power (Amendment) Act, 2048 (X1 of
2018),550-8
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(ab)  aid and advise the Fedceral Government, in formulation of national electricity
plan:

(ac)  cnsure efficient tarifl structures and market design for sufficient liquidity in
power markets:]

"(b) specify procedures and standards for investment programmes by generation
companies and persons licensed or registered under this Act:

(¢) specify and enforce performance standards for generation companics and
persons licensed or registered under this Act;

(d) specily accounting standards and cstablish a uniform system of account by
generation companies and persons licensed or registered under this Act;]

{(c) lspecifi} fees including fees for grant of licences and renewal thereof;

I[(D * s * * * * * *J

2l(g) review its orders, decisions or determinations;
i[(h) settle disputes between licensees in accordance with the specified procedure;]
2[(i))  issuc guidelines and standards operating procedures:] '[*]

'[(ia) promote development of a market, including trading, in accordance with the
national electricily policy and the national electricity plan; and]

A[(G)  perform any other function which is incidental consequential to any of the

aforesaid functions.]

(3) Notwithstanding the provisions of sub-scction (2) and without prejudice to the gencrality
of the power conferred by sub-section (1) the Authority shall—

(a) determine tariff, rates. charges and other terms and conditions for supply of
electric power services by the generation, transmission and distribution
companies and recommend to the Federal Government for notification;

(b)  review organizational alfairs of generation '[* * *] companies '[and persons
licensed or registered under this Act] lo avoid any adverse effect on the
operation of clectric power services and for continuous and efficient supply of
such services:

{c) encourage uniform industry standards and code of conduct for generation '[* *
*} companies '[and persons licensed or registered under this Act];

(d) tender advice to public seclor projects;

(e) submit reports to the Federal Government in respect of activities of generation
'[* * *J companies [and persons licensed or registered under this Act]; and

() perform any other function which is incidental or consequential to any of the
aloresaid functions.

'Subs., Omitted and Ins. by The Regulation of Generalion, Transmission and Distribution of Efcetric Power (Amendment) Act, 2018( XI1 of
2018).5.8
*Subs. by The Regulation of Generation, Transmission and Distribution of Electric Power (Amesndment} Act, 201§ (XVI of 2011y, 5.4
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{(4) Notwithstanding anything contained in this Act, the Government of a Province may
construct power houses and grid stations and lay transmission lines for usc within the Province and
determine the lariff for distribution of electricity within the Province '{and such tariff shall not be
called into question by the Authority].

(5) Before approving the tariff for the supply of electric power by generation companies using
hydro-electric plants, the Authority shall consider the recommendations of the Government of the
Province in which such generation facility is located.

'[(6) In performing its functions under this Act, the Authority shall protect interests ol
consumers and companies providing electric power services in accordance with the principles of
transparency and impartiality. |

8. Remuneration of Chairman and members——(1) The Chairman and members of the
Authority shall be eligible for such remuneration and allowances as the Autherity may, with approval
of the Federal Government, determine.

(2) The remuneration and allowances of the Chalrman and members shall account for—
(a) the specialised nature of work to be performed by the Authority;

(by  the need to ensure the financial self-sufficiency of the Chairman and members;
and

{¢) the salaries paid in the privale sector (o individuals with equivalent
responsibilities, expertise and skills.]

'{8A. Disclosure of interest by members of the Authority.—(1) For the purpose of this and
the following section, a person shall be deemed to have an interest in a matler if he has any direct or
indirect financial interest, or has any connection with any company connected with the provision of
electric power services in such manner which could reasonably be regarded as giving rise to a conflict
between his duty to honestly perform his functions under this Act and such interest, so that his ability
to consider and decide any question impartially or to give any advice without bias, may reasonably be
regarded as impaired.

{2) A member of the Authority having any interest in any matter to be discussed or decided by
the Authority or any of its committees shall, prior to any discussion of the matter, disclose in writing
to the Authority, the fact of his interest and the nature thercofl

{3) A disclosure of interest under sub-section (2) shall be recorded in minutes of the Authority
prior to any discussion of or decision on the matter and afler disclosure the member of the Authority
who has made the disclosure—

(a) shall not, except as provided in sub-sections (7) to (10). lake part or be present
in any deliberation or decision of the Authority; and

(b) shall be disregarded for the purpose of constitution of a quorum of the
Authority.

"Ins, and Subs, by The Repulation of Generation, Transniission and Distribution of Electric Power (Amendment) Act, 2018 (XE ol 2018),
55.8-10
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(4) The member of the Authority who fails to disclose his interest as required by this section
shall be guilty of an offence and shall on conviction be liable to imprisomment for a term which may
extend to one year, or a {ine not exceeding ten miflion rupees, or with both.

(5) It shall be a valid defence for a person charged with an ofience under sub-section (4), if he
proves that he was not aware of the facts constituting the offence and that he exercised due care and
diligence in discovering those facts which he ought reasonably to have known in the circumstances.

g g ¥

(6) Upon being appointed. a member of the Authority shall give written notice to the Federal
Government of all direct or indirect pecuniary inferests that he has acquired or acquires in a body
corporate carrying on a business in the Islamic Republic of Pakistan. The nature of such interests and
the particulars and any changes thereof shall be disclosed in the report of the Authority made under
clause (a) of sub-section (1) ol section 42.

(7) If the Chairman becomes aware that a member of the Authority has the interest, he shall—
(a) if he considers that the member of the Authority should not take part or continue
to take part, as the casc may require, in determining the matter, direct the

member of the Authority accordingly, or

{b) in any other case. causc the member of the Authority’s interest to be disclosed
to the persons concerncd in the matter, including any person whose application
is pending decision or adjudication by the Authority.

(8) The member in respect of whom a dircction has been given under clause (a) of sub-section
(7) shall comply with the direction.

(9) The Chairman of the Authority shall disclose his interest to the persons concerned in the
matter including any person whose application is pending decision or adjudication by the Authority.

(10) Subject to sub-section (7), the Chairman or the member who has any interest in any matier
referred 1o in this section shall not take part or continue (o take part, as the case may require, in
determining the matter unless everyone concerned in it consents o the Chairman or, as the case may
be. the member so taking part.

8B. Notification of interest by others.— (1) Where a person who, in the course of—

{(a) performing a function or exercising a power. as a delegate of the Authority;
(b) performing functions or scrvice as an employee; or
(c) performing a function or services in any capacity by way of assisting or advising

the Authority or any of its committces or any delegate of the Authority,

is required to consider a maltter in which he has an interest. such person shall forthwith give to
the Authority a written notice stating that he is required to consider the matter and has an
interest in it and setting out particulars of the interest.

(2) The person referred to in sub-scction (1) shall also declare his interest in accordance with
the said sub-scction whenever it is necessary to avoid a conflict of interest.

(3) Any person referred to in sub-section (1) who fails to disclose his interest as required by
this section shall be guilty of an offence and shall on conviction be liable to imprisonment for a term
which may extend to one year, or a fine not excecding ten million rupees, or with both.
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(4) Tt shall be a valid defence for a person charged with an offence under sub-section (3), if he
proves that he was not aware of the facts constituling the offence and that he exercised due care and
diligence in discovering those facts which he ought reasonably to have known in the circumstances.]

9, Chairman, etc. to be public servant.— The Chairman, members, staft, experts, consultants,
advisors and other employees of the Authority, when acting or purporting to act in pursuance of any
of the provisions of this Act or the rules and regulations, shall be deemed to be public servants within
the meaning of section 21 of the Pakistan Penal Code, 1860 {(Act XLV of 1860).

10. Staff and advisers, ete.—(1) To carry out the purposes of this Act, the Authority may,
from time to time, employ officers, members of its staff, experts, consultants, advisers and other
employees on such terms and conditions as it may deem [it.

(2) All officers, members of stafT, experts, consultants, advisers and other employees employed
by the Authority shall not be deemed to be civil servants within the meaning of the Civil Servants Act,
1973 (LXXI of 1973).

H10A. Indemnity.— No suit, prosecution or other legal proceedings shall lie against the
Chairman, members, otficers or any employee of the Authority for anything done in good faith or
intended to be done in pursuance of this Act or any rules or regulations made thereunder.]

11. Tribunals.— The Authority may, from amongst its professional staff, establish '[*]
tribunals for resolving contractual disputes between licensees or such other matters as the Authority
may assign.

12. Delegation.— The Authority may delegate to the Chairman, a member or any of its officers
or a special tribunal constituted under section 11, all or any of its powers, functions or duties under
this Act, except—

(a) the power to grant, reject, amend, vary or revoke licences or any condition
thereol’

{(b) the power to determine or modify tarifTs;

(¢)  ihe power to approve, disapprove or modify an investment programme or a
power acquisition programme; ![and]

'[(d)y the power to recommend rules or make or repeal regulations made under this
Act.]

l[(e) * * * *® * * *!

HCHAPTER 1A
APPELLATE TRIBUNAL]

[12A. Establishment of Appellate Tribunal— () The Federal Government shall, by
notification in the official Gazetie, establish an Appellate Tribunal for the purposes of exercising
jurisdiction under this Act.

'Ins., Omitted, Added and Subs. by The Regulation of Generation, Transmission and Distribution of Eleetric Power (Amendment) Act, 2018
(X1 ol 2018),5s.11-13
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(2) The members of' the Appellate Tribunal shall be appointed by the Federal Government and
shall comprise—

(a) a former judge of a High Court who shall be the Chairman, for a single term of
four yecars on such terms and conditions as may be prescribed and shall be
nominated by the Provinces or Federal Government, as the case may be, by
rotation in the following order, namely:—

1 the member representing the Federal Government;

(ii)  the member representing the Provinee of the Punjab;

(i) the member representing the Province of Khyber Pakhtunkhwa;
(iv)  the member representing the Province of Sindh; and

(v) the member represcuting the Provinee of the Balochistan:

Provided that the Chairman of the Appellate Tribunal shall not be appointed if he has attained

the age of sixty-five years.

(b) a member {inance who shall be a qualificd chartered accountant or a qualified
cost and management accountant or a qualified chartered financial analyst and
shall be nominated by the Provinces or Federal Government, as the case may
be, by rotation in the following order, namely:—

1) the member representing the Province of Sindh;

(i1} the member representing the Province of the Punjab;

(iii)  the member representing the Federal Government;

(iv)  the member representing the Provinee of Khyber Pakhtimkhwa; and
(v) the member representing the Provinee of Balochistan;

(¢) a member electricity, who shall be a member of the Pakistan Engineering
Council, with a specialization in electrical engineering and shall be nominated
by the Provinces or the Federal Government, as the case may be, by rotation in
the following order, namely:—

(i) the member representing the Provinee of Balochistan;
(ii) the member representing the Province of Khyber Pakhtunkhwa;
(ili)  the member representing the Federal Government;

((iv)  the member representing the Provinee of the Punjab; and

v the member representing the Provinee of Sindh.
p g

'lns_and Subs. by The Regulation of Genetation, Transmission and Distribution of Electiic Power { Amendmenty Act, 2018 (X1 of 2018),
§s.13-14
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(3) The member finance and member electricity of the Appellate Tribunal shall be appointed
for a period of three years on such terms and conditions as may be prescribed:

Provided that no person who has attained the age of sixty years shall be appointed as member
finance and member electricity:

Provided further that no person shall be eligible to be the member finance or member
electricity, if in case of being a civil servant, they hold a position which is less than BPS-21 or
equivalent.

(4) No person shall be appointed as member of the Appellate Tribunal unless he is a citizen of
Pakistan and such member shall be employed on full-time basis.

12B. Qualifications and eligibility.— No person shall be appointed as member of the
Appeliate Tribunal unless he—

(a) has at least a masters or professional degree or qualification from an accredited
university;
(b) has at least fifteen years of professional work experience;

(<) has no past record of criminal conviction, other than for minor offences; and

(d) has no past record of any specific activities or conduct that could reasonably
call into question his ability to discharge his duties as amember of the Appellate
Tribunal with honesty, integrity, reliability, competence and objectivity.

12C. Disqualifications.— No person shal! be appointed or continue as member or an employee
of the Appellate Tribunal, if such person—

(a) has been convicted of an offence involving moral turpitude;
(b has been or is declared insolvent; or

(©) is incapable of discharging his duties by reasons ol physical or mental unfitness
and has been so declared by a duly constituted medical board appointed by the
Federal Government.

12D. Automatic disqualification.— If a member of the Appellate Tribunal remains absent
from his position or otherwise fails to undertake his duties for any reason whatsoever for a period of
three months it shall be a ground for automatic disqualification of such member.

12E. Decisions, determinations and quorum.—(1) Decisions and determinations of the
Appellate Tribunal shall be taken by majority.

(2) If there are less than three members of the Appellate Tribunal, the presence of two members
serving shall constitute a quorum:

Provided that in the case of a quorum of two, the decision shall be taken by consensus,

(3) Any decision or determination taken at a meeting where a quorum is present shall constitute
a vatid and enforceable decision or determination of the Appellate Tribunal.

Page 17 of 46



- 84-

12F. Vacancy in the Appellate Tribunal.—(1) [{ position of a member becomes vacant. the
Federal Government shall designate a new member and where the vacancy arises in the position of the
Chairman, the Federal Government shall appoint one of the existing members to serve as Acting
Chairman:

Provided that no person shall serve as Acting Chairman for more than a period of three months:

Provided further that the Federal Government shall till a vacancy in the Appellate Tribunal
within a period of three months from the date such vacancy occurs.

(2) The absence of the Chairman or the temporary incapacity of the Chairman shall not atfect
ihe other members™ ability to act as the Appellate Tribunal and to excrcise its powers and authority
under this Act.

12G. Appellate procedures—(1) Any person aggricved by a decision or order of the
Authority or a single member thereof or a Tribunal established under section 11 may, within thirty
days of the decision or order, prefer an appeal to the Appellate Tribunal in the prescribed manner and
the Appellate Tribunal shall decide such appeal within three months afler filing of the appeal.

{2) In examining an appeal under sub-section (1}, the Appellate Tribunal may make such
further inquiry as it may cousider necessary and after giving the Authority or the Tribunal and an
appellant an opportunity of being heard, pass such order as it thinks f{it. confirming, altering or
annulling a decision or order appealed against:

Provided that if the decision under appeal is a determination of tari{f by the Authority. then the
Appellate Tribunal may in case of disagreement with the determination of the Authority, remand the
maiter back to the Authority with relevant guidelines, which shall be duly considered by the Authority
which shall be bound to review its determination within one month of the receipt of such guidelines
from the Appellate Tribunal.

(3) The decision of the Appellate Tribunal shall be in writing. detailing the issues raised in the
appeal and the arguments adopted by the appellant and the Authority or Tribunal, as the case may be.
The Appellate Tribunal shall also provide reasons for reaching its decision with reference to the
provisions of this Act and the facts of the case.

(4) The Appellate Tribunal shall provide copies ol its decision to all the appellants and the
respondents including the Authority or Tribunal. as the case may be, not later than f[ive days from the
date of rendering its decision.

{(5) A decision or order of the Authority or Tribunal, as the case may be, shall be given full
force and effect during the pendency of any appeal ol such determination.

(6) The decision of the Appellate Tribunal shall be appealable before the High Court having
territorial jurisdiction.

12H. Disclosure of interest. —The following shall apply to members of the Appellate Tribunal

including the Chairman, namely:—

(a) a member of the Appellate Tribunal shall be deemed (o have an interest in a
matter if he has any interest. pccuniary or otherwise, in such matter which could
rcasonably be regarded as giving rise to a conflict between his duty to honestly
perform his functions, so that his ability to consider and decide any question
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impartially or to give any advice without bias, may reasonably be regarded as
impaired;

(b a member of the Appetlate Tribunal having any interest in any matter to be
discussed or decided by the Appellate Tribunal shall disclose in writing to the
Secretary to the Appellate Tribunal, the fact of his interest and the natwre
thereof;

(©) a member of the Appellate Tribunal shall give written notice to the Secretary to
the Appellate Tribunal of all direct or indirect pecuniary or other material or
personal interests that ne has or acquires in a body corporate involved in a matter
before the Appellate Tribunal; and

(d a disclosure of interest under clause (a) shall be made a part of the record of the
Appellate Tribunal in that particular matter.

121. Powers of the Appellate Tribunal.—(1) The Appellate Tribunal shall, for the purpose of
deciding an appeal, be deemed to be a civil court and shall have the same powers as are vested in such
court under the Code of Civil Procedure, 1908 (Act V of 1908), including the powers of —

(a) enforcing attendance of any person and examining him on oath;
(b) compelling production of documents; and
(¢) issuing commissions for examination of witnesses and documents.

(2) The Appellate Tribunal may call for and examine any record, information or documents
from any person in relation to the matter under appeal before it for the purposes of enabling it to come
to a decision.

12J. Panel of experts.— The Appellate Tribunal may maintain a panel of national and
international experts in power sector to assist it in performance of its functions under this Act as and
when deemed fit by the Appellate Tribunal.

12K. Budget.— The Appellate Tribunal shall have an independent budget which shall
comprise—
(a) an initial grant from the Federal Government; and

(b) fees and costs associated with appellate procedures as may be preseribed.]
13, Funds.—(1) The operations of the Authority shall be funded from—
(a) grants from the Federal Government, including an initial grant of one hundred
million rupees; and
(b)  feesand fines collected '[*  * * * * * *].

*1(2) Any surplus of receipts over the actual expenditure in a year, alter payment of tax, shall
be remitled to the Federal Consolidated Fund and any deficit from the actual expenditure shall be
made up by the Federal Government.]

14. Accounts.—(1) The Authority shall maintain complete and accurate books of accounts of
its actual expenses and receipts.

(2) The Accounts of the Authority shall be audited annually by the Auditor General of Pakistan.

1Omitted by The Regulation ot Generation, Transmission aad Distribution of Gleetric Power (Amendmenty Act, 2018 (X110 2018), 5, 15
*Added vide Finance Act, 2012(XVIT ot 2012y
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NATIONAL ELECTRICITY POLICY AND PLAN
14A, National electricity policy and plan.—(1) ‘Ihe Federal Government shall, from time to
time, with approval of the Council of Common Interests. prepare and prescribe a national electricity
policy for development of power markets:

Provided that in development of policies under this section, the Federal Government may seck
such input and assistance from the Authority as may be requircd.

(2) The policies referred to in sub-section (1) shall provide for, inter alia.—

(a) development of systems based on optimal utilization of resources such as coal,
natural gas, nuclear substances or materials, hydro and renewable sourccs of

energy:

(b) development of efficient and liquid power market design;

(c) integration of national and provincial transmission systems;

(d) special provisions for ensuring development of a sustainable renewable encrgy
market with a dedicated and gradually increasing share in electricity power
sector; and

(e) any other matter pertaining te development, reform. improvement and
sustainability of power sector.

(3) The Federal Government may cither on its own motion or on recommendation of a
Provincial Government and subject to approval of the Council of Common Interests, review or revise
the policies referred to in sub-section (1),

(4} The Federal Government. in consultation with the Provincial Governments, shall prepare a
national electricity plan in accordance with the policies prepared and prescribed under sub-section (1)
and notify such plan once in five years:

Provided that the Federal Government, while preparing or amending the national electricity
plan, shall publish the draft national electricity plan and invite suggestions and objections thercon
within thirty days of the notification:

Provided further that a Provincial Government may, if required, propose an amendment to the
national electricity plan, which may be adopted with the concurrence of the Provincial Governments
and the Federal Government.

(5) The Authority shall perform its functions in accordance with the national electricity policy
and the national electricity plan.

'Ins. by The Regulation of Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018 ( X of 2018]), 5.16
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CHAPTER 1IC
GENERATION OF ELECTRICITY

14B. Generation.— (1) Subjecl (o sub-section (5), no person shall, except under authority of
a licence issued by the Authority under this Act and subject to the conditions specified in this Act and
as may be imposed by the Authority, construct, own or operate a generation facility.

(2) An application for grant of a licence for generation facility shall specity—
(a) the type of facility for which the licence is applied;
(b) the location of the generation facility; and
{c) the expected life of the generation facility.

(3) The Authority may, after such enquiry as it may deem appropriate and subject to the
conditions specified in this Act and as it may impose, grant a licence authorizing the licensee to
construct, own or operale a connected generation facility.

(4) In the case of a generation [acility connecting directly or indirectly to the transmission
facilities of the national grid company, the licensee shall make the generation facility available to the
national grid company for the safe, reliable, non-discriminatory, economic dispatch and operation of
the national transmission grid and connected facilities, subject to the compensation fixed by the
Authority for voltage support and uneconomic dispatch directed by the national grid company.

(5) The Federal Government may, after consultation with the Authority and by notification in
the official Gazette, provide a mechanism for gradual cessation of the generation licences for various
classes of generation licence holders, which shall not extend beyond a period of five years from the
coming into etfect of the Regulation of Generation, Transmission and Distribution of Electric Power
(Amendment) Act, 2018 and thereafier, any generation company may establish, operate and maintain
a generation facility without obtaining a licence under this Act if it complies with the technical
standards relating to connectivity with the grid as may be specified:

Provided that a generation company intending to set up a generating facility shall prepare and
submit a detailed scheme covering all financial, geological, hydrological, technical, safety and
environmental aspects to the Authority for its concurrence:

Provided further that, while considering the scheme submitted by a generalion company
intending to setup a hydro-generating facility, the Authority shall consider whether or notin its opinion
the proposed river work will prejudice the prospects for the best ultimate development of the river or
its tibutaries for power generation and are consistent with the requirements of drinking water,
irrigation, flood control and other public purposes and shall satisfy itself that necessary approvals have
been sought from the concerned authorities of the Federal Government and Provincial Governments.

14C. Captive generation.— {1) Notwithstanding anything contained in this Act, a person may
construcl, maintain or operate a captive generating plant and dedicated transmission lines:

Provided that the supply of electricity from the captive generating plant through the grid shall
be regulated in the same manner as the generating facility of a generating company.

(2) Every person, who has constructed a captive generating plant and maintains and operates
such plant, shall have the right to open access for the purposes of carrying electricity from his captive
generating plant 1o the destination of his use:
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Provided that such open access shall be subject to availability of adequate transmission facility
and such availability of transmission facility shall be determined by the national grid company or the
provincial grid company, as the case may be:

Provided further that any dispute regarding the availability of transmission facility shall be
adjudicated upon by the Authority.

14D. Duties of generating companies.—(1) Subject to the provisions of this Act, the duties
of a generating company shall be to establish, operate and maintain generating stations, tie-lines, sub-
stations and dedicated transmission lines connccted therewith and within the generation facility, in
accordance with the provisions of this Act or the rules or regulations made thereunder.

(2) In the case of a generation facility connecting directly or indirectly to the transmission
facilities of the national grid company or a provincial grid company, the generation company shall
make the generation facility available for the safe, reliable, non-discriminatory, economic dispatch and
operation of the national transmission grid and connected facilities, subject to the compensation fixed
by the Authority for volitage support and uneconomic dispatch directed by the system operator,

(3) A generating company may supply electricity to any transmission, distribution, supply or
market trader licensee in accordance with this Act and the rules and regulations made thereunder and
may, subject {0 section 23E, supply electricity to any consumer.

(4) Every generating company shall—
(a) submit technical details regarding its generating stations to the Authority; and

(b)  co-ordinate with the relevant transmission company, for transmission of the
electricity generated by it.]
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CHAPTER ITI
LICENCES '[AND REGISTRATION)]

:US* * % * * * *]

16. Transmission licence.— '[(1) Subject to the conditions laid down in this Act, no person
shall engage in the transmission of electric power without obtaining a licence issued by the Authority.

(1A) The eligibility criteria for grant of transmission licence shall be prescribed by the Federal
Government and shall include, without limitation-—

(a} minimum solvency requirements; and
(b) minimum technical and human resource requirements. |

(2) An application for licence for transmission of electric power shall specify—
(1) the type of service for which the licence is being sought; '[*]

(1) the territory with location maps and plans to which electric power shall be
transmitted '[;and)

'|(dii} any other information as may be specified.]

17. National Grid Company.— '{(1) The Authority may, subject to the provisions of this Act
and after such enquiry as it may deem appropriate, grant a licence authorizing the licensee to engage
in the transmission of electric power subject to such conditions as it may impose:

Provided that only one such licence shall be granted at any one time.]

(2) The licensee referred to in sub-section (1) shall have exclusive right to provide transmission
service in the '[service] lerritory specified in such licence ' * *EE K]
'[(3) The eligibility eriteria for grant of licence as a national grid company shall be prescribed
and shall include, without limitation,—
(a) minimum solvency requirements; and

(b) minimum technical and human resource requirements. |

18. Responsibilities of National Grid Company.—(1) The national grid company shall be
responsible Lo operate and provide safe, reliable transmission and inter-connection services on a non-
diseriminatory basis, including to a bulk-power consumer who proposes 1o become directly connected
to its facilities.

(2) Without prejudice to the foregoing responsibilities, the national grid company shall—

(a) make available to the general public the tariffs specifying the Authority’s
approved rates, charges and other terms and conditions for transmission and
inter-connection services;

TAdded, Omitted. Subs. and lns. by The Regulation of Generation, Transtdssion and Distribution of Electric Power (Amendaient) Act, 2018
(XU ot 2018),85.17-20
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(b)  not levy any rate or charge or impusc any coudition for the transmission of
electric power which has not been approved by the Autherity as atarift;

(c) not cause a division or any associated undertaking to engage in generation and
distribution :
Provided that this clause shall not apply to the KESC and WAPDA so
long as their electric systems remain integrated; '[*]

(d) develop. maintain and publicly make available, with the prior approval of the
Authority, an investment programme for satisfying its service obligations and
acquiring and selling its asscts '[;and]

'l(e) perform functions of a system operator. ]

I[18A. Provincial grid company.—(I) The Authority may. subject to the provisions of this
Act and after such enquiry as it may deem appropriate, grant a licence authorizing a company owned
by a Provincial Government to engage in transmission of clectric power within territorial limits of such
Province, subject to such conditions as it may impose:

Provided that only one such licence shall be granted for each Province at any one time.
(2) The eligibility criteria for grant of license as a provincial grid company shall be prescribed
and shall include, without limitation,—
(a) minimum solvency requirements; and
(b) minimum technical and human resource requirements. _
18B. Responsibilities of provincial grid company.—(1) The provincial grid company shall

be responsible 1o operate and provide safe and reliable transmission services on a non-discriminatory
basis, including to a bulk-power consumer who proposes to become directly connected to its facilitics.

(2) Without prejudice to the foregoing responsibilities. the provincial grid company shall—

(a) provide transmission and inter-connection services to the national grid company
and to others, whercver necessary, at such rates, charges and terms and
conditions as the Authority may determine;

{b) purchase inter-connection service [rom the national grid company as may be
necessary and to connect its facilitics to the national transmission grid at the
rates, charges and terms and conditions determined by the Authority;

(c) follow the performance standards laid down by the Authority for transmission
of electric power. including safety, bealth and environmental protection
instructions issued by the Authority or any governmental agency:

() make available to general public the tariff specifying the Authoriiy’s approved
rates, charges and other terms and conditions for transmission services;

(e) not levy any rate or charge or imposc any condition for transmission of electric
power which has not been approved by the Authority as a tariff:

'Omitted, Added and Ins. by The Regulation of Generation. Transmission and Disteibution of Electrie Power (Amendment) Act, 2018 (X1 of
2018).55.21-22
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(H not cause a division or any associated undertaking to engage in generation and
distribution; and

() develop, maintain and publicly make available, with prior approval of the
Authority, an investment program for satisfying its service obligations and
acquiring and selling its assets. ]

19. Special purpose transmissien licence.— Notwithstanding anything contained in section
17, the Authority may, in the public interest, grant a licence authorising the licensee to engage in the
construction, ownership maintenance and operation of specified transmission facilities on the
conditions that the licensee shall—

(a) provide transmission and inter-connection services to the national grid company
and to others, wherever necessary, at such rates, charges and terms and
conditions as the Authority may determine ;

(b) purchase inter-connection service from the national grid company as may be
necessary and to connect its facilities to the national transmission grid at the
rates, charges and terms and conditions determined by the Authority |

(c) make its transmission facilities available for operation by the national grid
company consistent with applicable instructions established by such company;

(d) follow the performance standards laid down by the Authority for transmission
of electric power, including safety, health and environmental protection
instructions issued by the Authority or any Governmental agency;

() make public the tariff specitying the rates, charges and other terms and
conditions of service for transmission and inter-conneclion services determined
by the Authority; and

H maintain accounts in accordance with the manner and procedure ![specified] by
the Authority.

20. Distribution licences.— (1) No person shall, except under the authority of a licence issued
by the Authority under this Act and subject to the conditions specified '[* * * * * * *]_engage in the
distribution of electric power,

'[(1A) The eligibility criteria for grant of distribution licence shall be prescribed and shall
include, without limitation,—

(a) minimum solvency requirements; and
() minimum technical and human resource requirement. ]
(2) An application for a licence for distribution of electric power shall specify—
)] the type of service for which licence is being sought;
(ii)  the territory in which the electric power shall be distributed ; and

(iii)  the source and scope of electric power and rates paid by it.

Subs., Owitled and Ins. by The Regulation of Genzration, Transmission and Distributtion of Ekectric Power (Amendment) Act, 2018 (Xl ol
2018), s5.23-24
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21. Duties and responsibilities of distribution licensees.—(1) The Authority may, after such
enquiry as it may dcem appropriate and subject to the conditions specified I|¥ * * * = * %] orant a
licence for distribution of electric power.

(2) The licensce shall—-

(a) possess the '[*] right to provide. for such period as may be specified in the
licence. distribution service '[* * * * * * *] in the '|service territory] specificd
in the licence; and to frame schemes in respect of that '[service territory]:

Provided that a generation company may make sales of electric power to bulk-power
consumers ¥ ¥ ¥ * x % x|,

(b) be responsible to provide distribution service '[* * * * * *] within its '[service]
territory on a non-discriminatory basis to all the consumers who meet the
eligibility criteria laid down by the Authority:

l{* * * * * * 1:]

{c) publicly make available tariff specifving the Authority’s approved rates.
charges and other terms and conditions for distribution services L[ ® %k ],

[(d) establish. within three months of the issue of its licence for distribution of
electric power and make available to public. the manner and procedurce for
obtaining its service:|

[(e} make its transmission [acilities available for operation by any other licensee.
consistent with applicable instructions established by the system operator;]

D follow the performance standards laid down by the Authority for distribution
and transmission of electric power, including safety, health and environmental
protection instructions issued by the Authority or any Government agency "lor
Provincial Government};

(2) maintain accounts in accordance with the manner and procedure Jaid down by

the Authority: and

(h) develop, maintain and publicly make available, with the prior approval of the
Authority. an investment programme for satisfying its service obligations and
acquiring and sclling its assets.

22. Sale to bulk power consumers.— '[{1) Notwithstanding anything contained in section 21.
the Authority may permit sale of electric power to bulk power consumers located in service territory
of the holder of a license under this Act.]

(2) Where a bulk power consumer intends to stop purchase of clectric power from a distribution
company, it shall convey its intention by notice in writing '{one year| before such stoppage '[.]

1[*******]

'‘Omitted, Subs. & Ins. by The Regulation of Generation. Transmission and Distribution of Electric Power (Amendment) Act, 2018 (X1l of
2018). 55.25-26
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23. Sale of electric power to other distribution companies.— A distribution company may
sell electric power to other distribution companies and distribute clectric power sold by generation
companies 1o other distribution companies '[* * * * * * *] in accordance with the rates, charges and

other terms and conditions of service for such sales as approved by the Authority.

'[23A. Market operator licence.—(1) No person shali, unless licensed by the Authority under
this Act and subject to the prescribed conditions, act as a market operator:

Provided that any person acting as a market operator on commencement of the Regulation of
Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018, shall within a
period of one year apply for a licence under this Act:

Provided further that only one market operator licence shall be granted at one time.

(2) The eligibility criteria for grant of licence as a market operator shall be prescribed by the
Federal Government and shall include, without limitation,—

{a) minimum solvency requirements;
(b} minimum technical and human resource requirements; and

(c) public service obligations of the licensee including quality of service,
transparency of transactions, timely collection and dissemination ol payments,
effective coliection and dissemination of any and all taxes and surcharges as
may be imposed by the Federal Government, etc.

(3) A person eligible for a licence to be licensed as a market operalor may make an application
to the Authority in such form and manner and on such conditions as may be specified.

(4) An application for licence under sub-section (3) shall be accompanied by a draft commercial
code governing the form and manner in which the market operator shall undertake its licensed
activities.

(5) The Authority may require an applicant under sub-section (3} to provide such further
information as it considers necessary in relation to the application, in such form or verified in such
manner as the Authority may direct.

23B. Duties and responsibilities of a market operator.— (I) A market operator may, from
time to time and subject to approval by the Authority, make such commercial code as may be required
to enable it lo perform its functions as a market operator.

(2) A market operator shall regulate its operations, standards of practice and business conduct
of market parlicipants and their representatives in accordance with its commercial code, policies and
procedures as approved by the Authority.

(3) The Authority may, if requited in the public interest, direct a market operator to make such
commercial code or amend its existing regulations as it may specify in writing:

Provided that if the market operator does not comply with the direction of the Authority within
a period of thirty days without providing just cause for such non-compliance to the Authority, the
commercial code of the market operator shall be deemed to have been made or amended, as the case
may be, and shall take effect accordingly.

'Omitted and 1ns. by The Regulation of Generation, Transmission and Distribution ol Electric Power (Amendment) Act, 2018 (XIF ot 2018),
§5.27-28

Page 27 of 46



44.

23C. Electric power trader licence.—(1) No person shall, unless licensed by the Authority
under this Act, engage in trading of clectric power.

(2) The eligibility criteria for grant of licence {or trading of clectric power shall be prescribed
and include, amongst others,—

{a) minimum solvency requirements;
) minimum technical and human resource requirements; and

() public service obligations of the licensee including quality of service,
transparency of transactions, timely collection and dissemination of payments,
effective cotlection and dissemination of any and all taxes and surcharges as
may be imposed by the Federal Government, etc.

(3) An application for a licence under sub-section (1) shall specify—
() the type of service for which the licence is being sought;
(b) the mode and manner in which the service is proposed to be provided; and
(€) any other information as may be specilied.

23D. Duties and responsibilities of electric power trader.— (1) The Authority may, afler
such enquiry as it may deem appropriate and subject to the conditions specified, grant a licence tor
trading of clectric power.

(2) The licensee shall—
(a) possess a right to trade in clectric power subject to the conditions of licence;

(b) be responsible to carry out trade bilaterally between the parties by enlering into
apprapriale contracts conlaining necessary safeguards with regard to supply of
electricity through trading:

(¢) ensure that appropriate meters are in place for the purpose of energy accounting
and comply with the specifications as specified by the Authority;

(d) have requisite agreements with transmission licensees and distribution licensces
for transmission or whecling of electricity, as the case may be;

(e) declare to the Authority its maximum trading monthly volume and five-ycar
trading plan;

) comply with any direction issued by the system operator;

(g) publicly make available the Authority’s approved applicable rates, charges and
other terms and conditions for power sales to consumers;

() maintain accounts in accordance with the manner and procedure laid down by
the Authority; and

(i) any other obligations as may be imposed by the Authority.

23E. Electric power supply licence—(1) No person shall, unless licensed by the Authority
under this Act, engage in supply of electric power o a consumer:
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Provided that the holder of a distribution licence on the date of coming into effect of the
Regulation of Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018
shall be deemed to hold a licence for supply of electric power under this section for a period of five
years from such date.

(2) The eligibility criteria for grant of licence to supply electric power shall be prescribed by
the Federal Government and shall include, without limitation,—

(a) minimum solvency requirements;
(b) minimum human resource requirements;
(e) provisions with respect to a supplier of the last resorl, as the case may be; and

(d) public service obiigations of the licensee including quality of service,
transparency of wansactions, timely collection and dissemination of payments,
effective collection and dissemination of any and all taxes and surcharges as
may be imposed by the Federal Government, elc.

(3) An application for a licence lor supply of electric power shall specify—
(a) the type of service for which the licence is being sought;
(b) the mode and manner in which the service is proposed to be provided; and
(©) any other information as may be specified.

23F. Duties and responsibilities of an electric power supplier—The Authority may, alter
such enquiry as it may deem appropriate and subject to the conditions specified, grant a licence for
supply of electric power.

(2) The licensee shall—

(a) possess a right to make sales of electric power to consumers in the territory
specified in the licence and to frame schemes in respect of that territory;

(b be responsible to make sales of electric power within its territory on a non-
discriminatory basis to all the consumers who meet the eligibility criteria laid
down by the Authority:

Provided that—

(i) the licensee may not be required to make sale of electric power to a bulk
power consumer who has contracted for electric power supply from
another supplier; and

(ii) the licensee may request the concemed distribution licensee to
disconnect the provision of electric power to a consumer tor default in
payment of power charges or to a consumer who is involved in theft of
electric power;

(©) publicly make available the Authority’s applicable rates, charges and other
terms and conditions for power sales to consumers;
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() establish. within three months of the issue of’its licence and make available to
the public. instructions specilying-—

(i) procedures for obtaining service; and

(ii)  the manner and procedure for metering, billing and collection of the
licensee’s approved charges and disconnection in case of non-payment
of charges, electric power theft and use of energy for purposes other than
for which it was supplied and procedures for re-connection and recovery
of arrcars and other charges;

{e) maintain accounts in accordance with the manner and procedure laid down by
the Authority: and

H develop, maintain and publicly make available, with prior approval ol the
Authority, an investment program for satisfying its service obligations and
acquiring and selling its assets.

f(g) ecnsure timely submission of annual or multiyear petitions and quarterly
petitions, as specified by the Authority and to the extent applicable to it, cnsure
timely submission of all information and data to the uniform tariff applicant so
that the uniform tarifT application duly supported by consolidated accounts is
moved by it within a period of fitteen days of intimation of tarifl by the
Authority under sub-section 4 of scetion 3 1of this Act:

Provided that in the event timely submissions are not made. then the
Authority may call for requisite information in terms of section 44 of this Acl.]

23G. System operator licence.— (1) No person shall, unless licensed by the Authority under
this Act, undertake {unctions as a system operator as may be specified by the Authority, including but
not limited to—

(a) generation scheduling, commitment and dispatch;

(b) transmission scheduling and generation outage coordination:
(c) transmission congestion management;

(d) cross border transmission coordination;

(e) procurement and scheduling of ancillary services and system planning for long
term capacity; and

() such other activitics as may be required for reliable and efficient system
operations:

Provided that only one such licence shall be granted at any one time:

Provided further that the national grid company shall be deemed to be a
system operator for a period of two years from commencement of the
Regulation of Generation, Trausmission and Distribution of Electric Power
(Amendiment) Act, 2018.

s, by The Regulation of Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2021 (XIV o 2021). 5.3
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(2) The eligibility criteria for grant of licence as a system operator shall be prescribed by the
Federal Government and shall include, without limitation,—

(a) minimum technical and human resource requirements; and

) public service obligations of the licensee including quality of service and
transparency of transactions.

(3) A person eligible for a licence to be licensed as a system operator may make an application
to the Authorily in such form and manner and on such conditions as may be specified.

(4) An application for licence under sub-section (3) shall be accompanied by a draft grid code
governing the form and manner in which the system operator shall undertake its licensed activities.

(5) The Authority may requite an applicant under sub-section (3) to provide such further
information as it considers necessary in relation to the application, in such form or verified in such
manner as the Authority may direct.

23H. Duties and responsibilities of a system operator.— (1) A system operator shall, from
time to time and subject (o approval by the Authority, make such grid management code as may be
required to enable it 10 carry out its functions as a system operator.

(2) A system operator shall regulate its operalions, standards of practice and business conduct
in accordance with policies and procedures as approved by the Authority,

(3) The Authority may, if required in the public interest, direct the system operator to make
such grid code or amend its existing grid code as it may specily in writing:

Provided that if the system operator does not comply with the directions of the Authority within
a period of thirty days without providing just cause for such non-compliance to the Authority, the grid
code of the system operator shall be deemed to have been made or amended, as the case may be, and
shall take effect accordingly.]

24, Licensees to be companies. Except the WAPDA the '[PEDO] or any other person specially
exempted by the Authorily, a '[* * * * *] licence shal! not be granted to any person unless it is a
company registered under the Companies Ordinance, 1984(XL V11 of 1984).

25. Licences of Territory Served by KESC.—(1) Notwithstanding anything contained in this
Act and subject to the provisions of this section, the Authority may grant licences '[or registration
under this Act] '[* * * ** * %] to one or more licensees '[or registered persons] for the territory served
by the KESC at the time of commencement of this Act.

(2) For a period of six months from the commencement of this Act, the KESC shall be deemed
to be a licensee under this Act and, shall during the said period apply for an appropriate licence in
accordance with the provisions of this Act.

(3) Where a licence under this section is granted to the KESC, the conditions applicable to a
licensee '[or registered person] under this Act '[* * * * # * *]_shall equally be applicable to the KESC.

[25A. Registration.— (1) Any person providing electric power services, other than generation
under Chapter HA or an electric power service requiring a licence under this Act, shall be registered
with the Authority in the manner and subject to such conditions as may be prescribed.

'Subs., Omitted und Tns. by The Regulation of Generation, Transmission and Distribution of Eleciric Power (Amendment) Act, 2018 (XIT of
2018), 55.29-31
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(2) Without prejudice to the generality of sub-section (1), a person registered under this section
shall, at all times,—

(a) maintain the prescribed minimum capital requirement;

(b) maintain adequate facilities to ensure efficient provision of the service it is
registered to provide; and

(c) comply with the provisions of this Act and the rules and regulations made
hereunder.]

26. Modifications.— If the Authority is of the opinion that it is in the public interest it may,
with the consent of the licensee, amend or vary the conditions of any licence issued '[or registration
granted] under this Act and in the absence of licensee’s consent, the Authority shall conduct a public
hearing on whether the proposed amendment or variance is in the public interest and shall make a
determination consistent with the outcome ot that hearing.

27. Assignment of licence prohibited.— A licensee '[or a registered person, as the case may
be| shall not, without the prior approval ol the Authority, surrender, assign or transfer its licence Tor
registration] to any person.

'fns. and Subs. by The Regulation of Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018 (X1t ol 2018),
ss. 32-33
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NCIHHAPTER 111A
ENFORCEMENT

27A. Investigation and proceedings by the Authority.—(1) The Authority may appoint not
less than two officers to conduct investigations in respect of any matter that is a violation of this Act,
the rules, regulations and codes made thereunder or the conditions of a licence issued or registration
granted under this Act, as the case may be.

"(2) The Authority, in the notice of appointment of investigation officers under sub-section (1),
shall specily—

(a) the reason for initiation of investigation;
) the possible violations which are to be investigated; and
(©) the time frame within which the investigation is to be completed:

Provided that a copy of the notice of investigation shall be provided to the persons under
investigation, who shall be bound to facilitate the investigation officers in all aspects of the
investigation.

(3) When an investigation has been ordered under sub-section (1), an investigating officer may,
by notice in writing, require any person to produce before him such books, registers or documents as
are in custody or under control of that person.

(4) A person who obstructs or hinders an investigating officer while exercising any of the
powers under this section or deliberately fails to produce any such books, registers or documents as
are required by the Authority or an investigating officer, shall be liable to——

(a) proceedings under sections 27B and 28, where the Authority is of the view that
non-compliance with the investigation would adversely atfect the interest of the
consumers of the person under investigation and where the person under
investigation is a licensee or a registered person; and

) imposition of penalty under section 278, in all other cases.

(5) Any person aggrieved by the conduct of an investigating officer may lodge a complaint in
respect thereof to the Authority.

(6) The Authority shall, within fifteen days of receipt of the complaint under sub-section (5),
commence a hearing to determine the veracity of such complaint in accordance with the specified
procedure.

27B. Penalty for default or contravention.— Any person who acts in contravention of this
Act or the rules and regulations made thereunder or fails 1o comply with the conditions of a licence
issued or registration granted to that person and such person is a party to such contravention shall be
punishable in case of—

(a) a company, with a4 minimum fine of ten million Rupees which may extend to
two hundred million Rupees and, in the case of a continuing default, with an

'Ins. by The Regulation of Generation, Transmission and Distribution ot Electric Poser (Amendment) Act, 2018 (X1 ol 2018), s, 34
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additional fine which may extend to one hundred thousand Rupees for every
day during which the contravention continues; and

(b} an individual, with a minimum fine of one million Rupees which may extend to
ten million Rupees and, in the case of a continuing default, with an additional
fine which may extend to ten thousand Rupees for every day during which the
contravention continues:

Provided that a fine shall only be imposed under this section after
providing a reasonable opportunity of being heard to the persen alleged to be in

contravention;

Provided further that where the person is a gencration company. a
licensec or a person registered under this Act, a penalty imposed under this
section shall not be treated as a cost for the purposes of tariff determination by
the Authority.

27C. Prohibition order.—(1) The Authority may. after recording reasons in writing, for
continuing violations of this Act or the rules or regulations made thereunder—

(a) prohibit a generation company. a licensee or a registered person, from providing
electric power services: or

(b) in the case of a generation company, prehibitany or all persons from purchasing
electricity from such gencration company; or

(c) require a generalion company, a licensee or a registered person, to improve the
provision of clectric power services su as to ensure compliance with this Act
and the rules and regulations made thereunder.

(2) The Authority may, either on its awn motion or on the application of'a generation company.
a licensee or a registered person, against whom a prohibition or requirement has been imposed under
sub-section (1), rescind or vary such prohibition or requirement if the Authority is satisfied that no
violation of this Act or rules or the regulations made thereunder exists to that extent.|

28. Suspension and revocation.—'[(1) Notwithstanding anything contained in section 2713,
the Authority may suspend or revoke any licence issued or registration granted under this Act for
consistent failure of the licensce or registered person to comply with the conditions of the licence or
registration;

Provided that before taking action under this section, the Authority shall issuc a notice to show
cause and may provide an opportunity 1o rectify the omission subject 1o such conditions as the
Authority may specify.]

(2) Where the Authority revokes or suspends a licence '[or registration], it may undertake all
or any of the following actions for continuance of the facilities covered under the licence ‘|or
registration], namely—

{a) permit the licensee '[or registered person] to continue operating such facilities
undcr such terms and conditions as the Authority may specify;

*Subs. and Ins. by The Regutation of Generation, Transmission and Distribution of Electric Power {Amendment) Act. 2018 (XII of 2018),
$.38
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(b) contract with another person to immediately take over the operation of the
facilities; or

(c) appoint an administrator to take over the operation of the facilities.

(3) The actions specified in sub-section (2) may continue till a successor licensce orregistered
person] takes over the charge of the facilities on such terms and conditions as the Authority may
determine including payment of compensation for the plant, machinery and other equipment installed
at a facility of the licensee '[or registered person] whose licence I[or registration] was revoked.

1[29‘ * * * * * 3 *]

30. WAPDA and '[PEDO] to be licensees.—Notwithstanding anything contained in this Act
for a period of six months from the commencement of this Act, the WAPDA and the 'IPLEDO] shall
be deemed to be licensees under this Act, and shall, during the said period, apply for appropriate
licences in accordance with the provisions of this Act.

(2) Where a licence under this section is granted to the WAPDA or the I[PEDO), the conditions
applicable to a licensee under this Act for generation, transmission and distribution of electric power,
as the case may be, shall equally be applicable to WAPDA or [PEDO}.

'Ins., Omitted and Subs. by The Regulation of Generation, Transmission and Distribution of Eleetric Power (Amendment) Act, 2018 (X! of
2018), 58.35-37
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{CHAPTER IIIB
TARIFFj

Y131, Tariff.—(1) The Authority shalil, in the determination, modification or revision of rates.
charges and terms and conditions for the provision of electric power services, be guided by the national
electricity policy, the national electricity plan and such guidelines as may be issued by the Federal
Government in order to give effect to the national electricity policy and national electricity plan.

(2) The Authority, in the determination, modification or revision of rates, charges and terms
and conditions for the provision of electric power services shall keep in view—

(a) the protection of conswmers against monopolistic and oligopolistic prices;

(b) the research, development and capital investment programme costs of licensees:
(c) the encouragement of efticiency in licensees, operations and qualily of service:
(d) the encouragement of economic efficieney in the electric power industry;

(e) the economic and social policy objectives of the Federal Government: and

H the elimination of exploitation and minimization of cconomic distortions.

(3) Without prejudice to the generality of sub-section {2), the following general guidelines shall
be applicable to the Authority in the determination, modification or revision of rates, charges and terms
and conditions for provision of electric power services, namely:—

(a) tariffs should allow licensces the recovery of any and all cost prudently incurred
to meet the demonstrated nceds of their customers:

Provided that assessments of licensees” prudence may not be required
where tariffs are set on other than cost of service basis, such as formula based
lariffs that are designed to be in place for more than one year;

(b) tariffs should generally be calculated by including a depreciation charge and a
rate of return on the capital investment of each licensee commensurate to that
earned by other investments of comparable risk:

(c) tariffs should allow licensces a rate of retum which promotes continued
reasonable investment in equipment and facilities for improved and efficient
service;

(d) tarifts should include a mechanism to allow licensees a benefit {from and
penalties for failure to achicve the cificiencies in the cost of providing the
service and the quality of service;

(e) tarifts should reflect marginal cost principles to the extent feasible, keeping in
view the financial stability of the sector;

()  the Authority shall have a preference for competition rather than regulation and
shall adopt policies and establish tariffs towards that end;

'Ins. and Subs. by The Regulation of Generation, Transmission and Distribution of Eleetric Power (Amendment) Act, 2018 (N[ of 2018),
55.38-39
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() tariffs may be set below the level of cost of providing the service to consumers
categories consuming electric power below such consumption levels as may be
prescribed, as long as such tariffs are financially sustainable;

(h) tariffs should, to the extent feasible, retlect the tull cost of service to consumer
categories with similar service requirements;

(i) tariffs should seek to provide stability and predictability for customers; and

)] tariffs should be comprehensible, free of misinterpretation and shall state
explicitly each component thereof:

Provided that the Authority shall strike a balance to the extent possible,
among the general guidelines in order to optimize the benefits to all persons
likely to be affected by the determination, modification or revision of rates,
charges and terms and conditions.

(4) Subject to sub-sections (2) and (3), the Authority shall, '{on the basis of uniform tariff
application, determine a uniform tariff for public sector licensees, engaged in supply of electric power
to consumers, in the consumer’s interest,] on the basis of their consolidated accounts.

(5) The Authority may specity procedures for determination, modification or revision of rates,
charges and terms and conditions for the provision of electric power services, including without
limitation—

(a) time frame for decisions by the Authority on tariff applications;

(b) opportunity for customers and other interested parties to participate
meaningfully in the tariff approval process; and

(©) protection for refund, if any, to customers while tariff decisions are pending.

(6) The time frame for determination by the Authority on tariff petition shall not exceed four
months after the date of admission of the tariff petition:

Provided that this time frame shall commenc after the applicant has complied with all
requirements of rules and regulations and the Authority has admitted the tariff petition.

'[(7) Notification of the Authority’s approved tariff or uniform tariff, as the case may be; rates,
charges, and other terms and conditions for the supply of electric power services shall be made, in the
official Gazette, by the Federal Government within thirty days of intimation of the same by the
Authority. I[n the event the Federal Government falls to notify the tariff so determined by the Authority,
or refer the matter to the Authority for reconsideration, within the time period specified, then the
Authority may direct immediate application of its recommended and approved tari{l or uniform tariff
as the case may be, by way of notification of the same, subject to adjustment which may arise on
account of reconsideration, if any, subsequently filed by the Federal Government:

Provided that—

Subs. by The Regulution of Gengration, Transmission and Distribution of Electric Power (Amendment) Act, 2021 (XIV of 2021}, .4
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(i) the Federal Government may, as soon as may be, but not later than thirty days
of reccipt of the Authority’s intimation of its approved tariff of public sector
licensees involved in distribution and supply business, require the Authority to
reconsider its determination of such tarif{ to the extent of issues common (o
these licensees. Whercupon the Authority shall, within thirty days, determine
these after reconsideration and intimate the same to the Federal Government,

(ii) the Authority may, on a quarterly basis and not later than a period of fifteen
days, make quarterly adjustments in the approved tariff on account of capacity
and transmission charges, impact of transmission and distribution losses,
variable operation and maintenance and, policy guidelines as the Federal
Government may issue and, intimate the tariff so adjusted to the Federal
Government prior to its notification in the official Gazetie. The Federal
Govemment may, as soon as may be, but not later than fifteen days of receipt
of the Authority’s intimation of its recommendation for adjustment, require the
Authority 1o reconsider its determination of such quarlerly adjustment. In the
event the Federal Government does not refer the matter to the Authority for
reconsideration, within the time period specified above, then the Authority shall
notify the tariff so adjusted in the official Gazette. However, in case of filing of
the reconsideration request by the Federal Government, within the time period
specified above, the Authority shall, within fifteen days, determine such
adjustments after reconsideration and intimate the same to the Federal
Government prior to its notification in the official Gazetle;

(iii)  the Federal Government in lieu of reconsideration requests may opt to file an
appeal, however, in the event the Federal Government moves reconsideration
request then it shall not subsequently be entitled to avail the remedy of appeal
against the decision of reconsideration request;

(iv)  the Authority may, on a monthly basis and not later than a period of seven days,
make adjustments in the approved tariff on account of any variations in the fuel
charges and policy guidelines as the Federal Government may issue and, notify
the tarift so adjusted in the official Gazette. ]

'[(8) Notwithstanding anything contained in this Act and in addition to the tariff, rates and
charges notified under sub-section (7) and this sub-section, each electric power supplier shall collect
such surcharges from any or all categories of consumers, as the Federal Government may charge and
notify in the official Gazctte from time to time, in respect of cach unit of electric power sold to any or
all categories of consumers and deposit the amount so collected in such manner as may be prescribed.
The amount of such surcharges shall be deemed as a cost incurred by the ¢lectric power supplier and
included in the tariff notified under sub-section (7):

Provided that such surcharges shall be levied for the following purposes, namely:—-

"Ins. by The Regulation of Generation, Transmission and Distribution of Electric Power (Amendiment} Act, 2021 (XIV ot 2021).5.4
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(a) funding of any public sector project of public importance fto the extent decided
by the Federal Government]; and

(b) fulfiliment of any financial obligation of the Federal Government with respect
to electric power services [to the extent decided by the Federal Government].

Explanation.— For the purposes of this proviso, the term “financial obligations” includes
obligations of the Federal Government to make payments in respect of purchase of electric power as
well as obligations related to electric power services secured through issuance of sovereign guarantee:

Provided further that the aggregate amount of such surcharges shall not exceed ten percent of
the aggregate revenue requirement of all electric power suppliers, engaged in supply of electric power
to end consumers, as determined by the Authority.]

32. Investment and power acquisition programmes.— (1) The Authority shall, within
eighteen months from the commencement of this Act, '[specify] procedures and standards for the
Authority’s prior approval of the transmission companies’ and distribution companies’ investiment and
power acquisition programmes.

(2) Any procedures ![specified] by the Authority under this section shall advance the goai of
minimizing regulatory oversight of contracts entered into by the national grid company '[,the
provincial grid companies] and distribution companies.

(3) Any investment programme or power acquisition programme, approved by the Authority
under this section shall take into account the national energy plans issued by the Federal Government.

{4) Upon the Authority’s approval of an investment programme or a power acquisition
programme, the Authority shall, subject to such terms and conditions including rates and charges of
electric power, permit the distribution company to enter into tong term contracts for power purchases.

'Subs. and Ins. by The Regulation of Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018 (X1 ol 2018),
540
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'[CHAPTER IHIC
PERFORMANCE AND STANDARDS]

33. Organizational matters.— Subject to the procedures established by the Authority under
this Act, the Authority may, in the public interest, with or without modifications, approve the following
activities by a licensee for generation, transmission and distribution, namely :—

(a) the undertaking of a merger or a major acquisition or sale of facilities;
(b) the expansion of the licensee’s business activities; and
(c) the undertaking of a re-organization of the licensee’s business structure.

34. Performance standards—The Authority shall '[specify] performance standards for
generation, transmission and distribution companies to encourage safe, efficient and reliable service,

including standards for—
(1) service characteristics such as voltage and stability;
(i) scheduled and unscheduled outages ;
(iii)  reserve margins where applicable;
(iv)  time required to connect new customers; and
{v) principles and priorities of load shedding.

35. Industry standards and codes of conduct.—The Authority shall [specify] industry
standards and uniform codes of conduct so as to provide—

{(a) planning criteria for safety, reliability and cost effectiveness of the generation,
transmission and distribution facilities:

'[(aa) technical standards for construction of electrical plants, electric lines and
connectivity to the grid;

(ab)  grid standards for operation and maintenance of transmission lines;]
(b) construction practices and standards of such facilities;
(c) operating standards and procedures;

(d) maintenance schedules;

(e) maintenance of adequate spinning reserves and plans to satisfy demand;
¢ equipment specification and standardization; and
(g) load-shedding and restoration procedures.

1[35A. Offices of complaints regarding cver-billing etc.— (1) Notwithstanding anything
contained in section 38 or section 39, the Authority may establish district level complaint oftices to
hear and decide complaints regarding overbilling, non-compliance of instructions respecting metering

'Ins. und Subs. by The Repulation of Genceation, Transmission and Distribution of Eleetric Power {Amendment) Act, 2018 (XI1 o1 2018),
ss.41-43
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and collection of approved charges, disconnection in case of non-payment ot charges, electric power
theft and use of energy tor purposes other than for which it was supplied.

(2) The manner and procedure whereby consumers and licensees may make complaints under
this section shall be specified:

Provided that the office of complaints shall, on receipt of a complaint and before taking any
action thereon, give notice to the licensee or any other person against whom such complaint has been
made to show cause and provide such licensee or such other person an opportunity of being heard.

(3) If, on inspection by an office of complaints, a willful contravention against a licensee or
any other person is ¢stablished, a licensee person and any such anyother person that is party to the
contravention shall be punishable in case of-—

(a) a licensee, with a fine under section 27B,;

(b) an employee of a licensee who is found to be party to the contravention
complained of, to imprisonment for a term which may extend to three years or
to a fine which may extend to ten miilion Rupees or to both;

(©) a consumer that is a company, with a fine under section 27B; and

(d) any other individual who is found to be party to the contravention complained
of, to imprisonment for a term which may extend to threc years or to a line
which may extend to ten million Rupees or to both.]

36. Uniform system of accounts.— The Authority shall '[specify] a uniform system of
accounts which shall be followed hy the licensee of generation, transmission and distribution facilities
within such period as may be ![specified].

37. Review of public sector projects.—(1) For the purposes of coordination, in the case of
any public sector project, the advice of the Authority shall be sought by the agency planning to
undertake such projects.

(2) The provision of sub-section (1) shall not apply to public sector projects which do not
supply electricity to the national grid.

'Ins. and Subs. by The Regulation of Generation, Trangniission and Distribution of Clectric Power (Amendment) Act, 2018 (XI1 of 2018),
s8.44-45
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CHAPTER-1V
ADMINISTRATION

38. Provincial offices of inspection.— (1) Each Provincial Government shall—
(a) establish offices of inspection that shall be empowered to—

(i) enforce compliance with distribution companies’ instructions respecting
metering, billing, electricity consumption charges and decision of cases
of theft of encrgy; and

(i) make determination in respect of disputes over metering, billing and
collection of tariff and such powers may be conferred on the Electric
Inspectors appointed by the Provincial Government under section 36 of
the Electricity Act, 1910 (Act [X of 1910), exerciseable, in addition to
their duties under the said Act.

{b) establish procedures whereby distribution companies and consumers may bring
violations of the instructions in respect of metering, billing and collection of
tarifl and other connected matters before the office of inspection; and

(¢) enforce penalties determined by the Provincial Government for any such
violation.

(2) The Provincial Governments may, upon request by the Authority, submit to the Authority-—

(a) a copy ol any document in the charge of the Provincial Government relating to
Provincial offices of inspection; and

(b) other reports, statements and information as the Authority determines to be
necessary or appropriate for the Authority’s periodic assessment of (he
effectiveness of inspection made by Provincial Officers of inspection.

"1(3) Any person aggrieved by any decision or order of the Provincial Office of [nspection may,
within thirty days of the receipt of the order, prefer an appeal to the Authority in the 2[specified] manner
and the Authorily shall decide such appeal within sixty days.]

39. Complaints.— (1) Any interested person, including a Provincial Government, may file a
written complaint with the Authority against a licensee for contravention of any provision of this Act
or any order, rule, regulation, licence or instruction made or issued thereunder.

(2) The Authority shall, on receipt of'a complaint, before taking any action thereon, give notice
to the licensee or any other person against whom such complaint has been made 1o show cause and
provide such licensee or such other person an opportunity of being heard.

'Added by The Regulation of Generation, Transmission and Distribution of Electric Power (Amendment) Act. 2011 (XVII of 2011), 5. 8
*Subs. by The Regulation of Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018 (X11 of 2018), 5. 46
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1JCHAPTER IVA
MISCELEANEOUS|

40. Enforcement of orders of the Authority.— The Authority’s determinations on decisions
by tribunals set-up under section 11 of this Act shall be deemed to be decrees of a civil court under the
Code of Civil Procedure, 1908 (Act V of 1908).

41. Sum payable to the Authority to be recoverable as land revenue.— All sums payable
to the Authority in accordance with the provisions of this Act and the rules shall be recoverable as
arrears of land revenue.

42. Reporis of the Authority.— (1) The Authority shall submit, to the Council of Common
Interests and to the Federal Government, at the end of every financial year, but before the last day of
September of that year—

a a report on the conduct of its affairs for that year including anticipated
P Y g !
developments for the foliowing year ; and

(b) report on the state of the electric power services in the country identifying the
ownership, operation, management, efficiency and control of electric power
facilities, amount of transmission and generation capacity, present and future
demand of electricity, cost of electric power services and other matters relating
to electric power services.

43. Inspection by public.— (1) The Authority shall maintain public [iles that shall be kept
open in convenient form for public inspection and examination during reasonable business hours.

(2) Subject to procedures and standards for conlidentiality, the Authority’s public files shall
include all relevant documents to be maintained and indexed as the Authority deems fit.

(3) The Provincial Governments shall keep open in convenient form for public inspection and
examination during reasonable business hours all complaints, responses and decisions relating to the
Provincial inspection otfices.

44. Information,— The Authorily may call for any information, required by it for carrying out
the purposes of this Act from any person involved directly or indirectly, in the provision of electric
power services or any matter incidental or consequential thereto. Any such person shall be liable to
provide the '[*] information called by the Authority, failing which he shall be liable to a '[* * *} penalty
"lunder this Act.]

45. Relationship to other laws.— The provisions of this Act, rules and regulations made and
licences issued thereunder shall have effect notwithstanding anything to the contrary contained in any
other law, rule or regulation, for the time being in force and any such law, rule or regulation shall, to
the extent of any inconsistency, cease to have any eflect from the date this Act comes into force and
the Authority shall, subject to the provisions of this Act, be exclusively empowered to determine rates,
charges and other terms and conditions for electric power services :

"Ins., Omitted and Subs, by The Regulation of Generation, Transmission and Distribution of Elecuric Pawer (Amendment) Act, 2018 (XU of
2018), 55 47-48
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Provided that nothing in this Act shall affect the jurisdiction, powers or determinations of the
Corporate Law Authority or the Monopoly Control Authority.

146, Rules.—(1) The Federal Government may, either on its own motion or on
recommendation of the Authority and by notification in the official Gazetle, make rules for matters

required to be prescribed under this Act:

Provided that the power to make rules conferred by this section shall be subject to consultation
with the Authority and the Provincial Governments and be subject to previous publication for eliciting
public opinion thereon within a period of not less than fourteen days from the date of publication:

Provided further that in case of a disagrcement between the Federal Government and the
Provincial Governments, such rules shall be referred to the Council of Common Interests for a decision

thereon.
(2) Without prejudice to the generality of the foregoing powers. such rules may provide for—

(a) procedure for seeking nominations of members of the Authority and the
Appellate Tribunal from the Provincial Governments;

{b) publication of rates and charges of eleclricity consumption;

(¢} procedure for submission of various reports to the Council of Common Interests
or to the Federal Government and the manner of preparation of such reports;

(d) procedure for inquiry and investigation into affairs of an applicant for a licence
and for any contravention of any provision of this Act;

(e) seeking of information; and
(0 any other matter incidental or conscquential.

47. Regulations.—(1) The Authority may, for performance of its functions under this Act and
by notification in the official Gazette, make regulations not inconsistenl with the
provisions of this Act and the rules.

(2) Without prejudice to the foregoing powers, such regulations may provide for—

(a) appointment of officers. members of stalf and such other persons and the terms
and conditions of their service;

(b) the form and manner of applications to be made for a licence for generation,
transmission or distribution facilities;

() the fees and documents to be accompanied with the applications for licences;

(d) procedure for metering, billing and eollection of electric power charges by the
licensees;

(e) procedure for resolving disputes amongst the licensees and consumers;

(N manner and procedure of show cause notices; and
(g} any other matter incidental or consequential.

'Subs. by The Regutation of Generation, Transniission and Distribution of Electric Power (Amendment) Act. 2018 (X11 of 2018), 5.49
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(3) The power to make regulations conferred by this section shall be subject to the condition of
previous publication and before making any regulations the draft thereof shall be published in two
newspapers of wide circulation for eliciting public opinion thereon within a period of not less than
thirty days from the date of its publication.]

1148. Power of the Authority to issue directives, circulars, guidelines, etc.— The Authority
shall have the power to issue such directives, codes, guidelines, circulars or notifications as are
necessary Lo carry out the purposes of this Act and the rules and regulations made hereunder.

49, Cognizance of offences.— Notwithstanding anything contained in the Code of Criminal
Procedure, 1898 (Act V of 1898), na court other than the court of sessions shall take cognizance of an
offence under this Act except on a complaint by an officer authorized in this behalf by the Authority.

50. Savings.— (1) Notwithstanding anything contained in the Regulation of Generation,
Transmission and Distribution of Electric Power (Amendment) Act, 2018 or any repeal effected
thereby, nothing shall altect or be deemed to affect anything done or any action taken or purported to
have been taken, including any rule, regulation, notification, determination, order or notice made or
issued, any approval, appointment or declaration made, any operation undertaken or direction given,
any proceedings taken or any penally, punishment or fine imposed under this Act before the
commencement of the Regulation of Generation, Transmission and Distribution of Electric Power
{Amendment) Act, 2018,

(2) Subject to sub-section (1), any order, rule, notification, regulation, appointment,
conveyance, deed, document or direction made, fee directed, determination given, proceedings taken,
instrument executed or issued or thing done under or in pursuance of any provision of the Regulation
of Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018 shall, if in
force before the commencement of the Regulation of Generation, Transmission and Distribution of
Electric Power (Amendment) Act, 2018, continue 10 be in force and shall have effect as if made,
directed, passed, given, taken, executed, issued or done under or in pursuance ol this Act:

Provided that, pursuant to the coming into effect of the Regulation of Generation, Transmission
and Distribution of Electric Power (Amendment) Act, 2018, the rules and regulations issued under this
Act shall be brought into conformity with the amended provisions of this Acl, wherever required,
within a period of one year from the date of coming into eltect of the Regulation of Generation,
Transmission and Distribution of Electric Power (Amendment) Act, 2018.

{3) Any person appointed to any office prior to the coming into lorce of the Regulation of
Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2018 shall be deemed
to have been appointed to that office under and by virtue of this Act and any condition or term of
service or employment moditied through the Regulation of Generation, Transmission and Distribution
of Electric Power (Amendment) Act, 2018 shall not have retrospective application or effect.

'Added by The Regulation ot Geaeration, Transmission and Distribution of Flectric Power (Amendoieny) Act, 2018 (X1 ot 2018} 5. 50
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51. Validation.— '[(1)] Anything done, actions taken. orders passed. instruments made.
notifications issued, agreements made, proceedings initiated, processes or communications issucd.
powers conferred, assumed or exercised by the Federal Government in terms of sub-section (5) of
section 31 on or after the first day of July, 2008 till the coming into force of the Regulation of
Generation, Transmission and Distribution of Electric Power {Amendment) Act, 2018 shall be deemed
to have been validly done. made, issued. taken. initiated, conferred. assumed and exercised and shall

be deecmed to have cffect accordingly.

'[(2) All acts done or taken and notifications issued by the Federal Government with respect lo
electric power services. from the enactment of the Regulation of the Generation, Transmission and
Distribution of Electric Power (Amendment) Act, 2018 till the coming into force of the Regulation of
the Generation, Transmission and Distribution of Electric Power (Amendment) Act, 2021, shall be
deemed to have been validly made and issued under this Act].

'Renumbred and Ins. by The Regulation of Generation, Transmission and Distribntion of Electric Power (Amendment) Act, 2021 (X1V of
202185
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0. EXECUTIVE SUMMARY

Since transmission network is the heart of the power system and it should match with
that of generation and distribution development, therefore across the globe, various
countries are focusing to develop the transmission sector in parallel to power generation
projects to cope with any evacuation constraints. Therefore, a number of provincial level
and private sector transmission companies have been established in various countries in

addition to naticn grid companies.

Similarly, in Pakistan besides National Transmission & Dispatch Company (NTDC), 02
provincial transmission and grid companies have already been established i.e., Sindh
Transmission and Dispatch Company (STDC) and Khyber Pakhtunkhwa Transmission and
Grid System Company (Private) Limited (KPK T&GSCPL). Now, Punjab Power
Development Board {PPDB) under Energy Department of the government of Punjab
intends to establish a provincial grid company i.e., Punjab Grid Company (PGC} to cater

the ever-increasing load demand and power transmission challenges in the province.

Power Market Analysis of Punjab

NTDC is the national grid company of Pakistan and generally owns transmission
infrastructure of 220 kV and above. The province of Punjab is major transmission corridor
where most of the 500 kV and 220 kV infrastructure is installed. The major load centres
of the country are also located in Punjab and out of total 10 DISCOs, 05 are in Punjab
province i.e., FESCO, GEPCOQ, IESCO, LESCO and MEPCO. The maximum load demand of
5 DISCOs of Punjab is arcund 18,290 MW in summer whereas maximum supply by these
DISCOs is around 17,043 MW, The gap in summer is around 1250 MW while in winter it
narrows down to 300 MW. The number of bulk power consumers (BPCs) in 5 DISCOs
rose to 2300 by June 2021.

Demand Projections and NTDC/DISCOs Plans
The demand of Punjab is forecasted to rise further in years to come. There are a number
of existing Industrial Estates/ Export Processing Zones (EPZs)/ Special Economic Zones
(SEZs) /BPCs in Punjab. In addition, new industrial zones are being planned in the
province. Some of these are under development thereby power demand will increase day
by day. The load demand of the Industrial Estates/Zones/BPCs within DISCOs of Punjab
is estimated around 2000 MW. This load demand depicts a great potential for PGC for
wheeling transmission projects. Most of the areas of Punjab are electrified but yet there
are some areas which still to be electrified. Similarly, there are scme weak grid areas
and generally face constraints to get uninterrupted power supply. On the other hand,
Punjab has abundant natural energy resources like small/mini hydropower, solar, wind,
etc. which can also be exploited by off taking power to load centres.
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The existing T&D system of the country in general and Punjab in particular is facing
constraints and resultantly load shedding is narmally obsérved in various areas of the
province. Consultant during technical analysis has observed various circuits which are
overloaded since long and thus new T/L projects would be needed to address the
constraints and futuristic load challenges in the Punjab. The consultant has reviewed the
7th/8th STG Plans of DISCOs as well as NTDC Plans up to 2026 and has identified the

various T/L projects which could be the potential projects for PGC.

Provincial Grid Compan

Under the Constitution of Pakistan, as well as also under the existing policy, rules, and
regulations, provinces are allowed to establish provincial grid companies. In compliance
to these provisions, PPDB under Energy Department of Punjab took initiative to establish
Punjab Grid Company (PGC).

PGC as a licensee under NEPRA regulatory regime will be required to interact with a
number of entities and licensees including NEPRA, NGC, generators, distribution
companies and others depending on the regime {isolated or integrated made) in which it

is operating.

The modus operandi for PGC to function could be either in Isolated or Integrated regime.
Under Isolated mode, PGC would develop and operate its transmission system
independently without any connection with NTDC system while under integrated mode
PGC would be connected with NTDC transmission system. Regarding integrated mode,
according to the existing NEPRA approved Grid Code, NTDC will be responsible for
preparing transmission expansion plans for different future scenarios. PGC will not only
provide its own future expansion plans to NTDC but it would be able to identify those,

which NTDC could not complete as scheduled.

Setting-up of PGC
The company will be governed through a Board of Directors from government and other

independent professionals in the field. Essentially the function of a transmission company
is to provide and facilitate power transmission services and charge use of system

transmission fee/tariff.

Under all scenarios, the transmission companies like PGC must follow the basic principle

of open access and non-discrimination to new connections and users of the grid.

PGC would need to have a proper organization structure through establishment of all
relevant departments including engineering, commercial, financial, regulatory and

administrative etc., as given in the organogram.
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According to section 18A (2) of NEPRA Act, the eligibility criteria for grant of license as a
provincial grid company shall be prescribed and shall include, - (a) minimum solvency

requirements; and (b) minimum technical and human resource requirements.

Since PGC will not have funds through its own operations at the time of filing for
application of PGC license before NEPRA, therefore PGC will be required to urgently seek
firm commitments by the provincial government for an initial seed money and funding at
later stages on ‘as and when’ need basis to satisfy solvency requirements for its license
application under the NEPRA Act. Similarly, highly qualified and experienced professionals
in the field of engineering planning, design, construction, Finance, accounting, legal and
administration would be required to be included in the PGC setup. At the time of filing of
application for license with NEPRA, a core team must be in place to take initiate the

setting-up of PGC.

Rele and Opportunities for PGC under CTBCM

The PGC is expected to play a major role not only under the present market structure,
but under CTBCM also when its opportunities for providing transmission and
interconnection services will increase manifold. The opportunities for PGC will expand
with the increase in number of Competitive Suppliers and Traders in service territory of
different distribution companies, as those will create demand for transmission corridors.
When compared with the existing structure, it may be seen that PGC will be required to

have close coordination, database and information about BPCs and their plans for power
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procurement, whereas under CTBCM, the efforts by PGC would be more focused towards
Competitive Suppliers and Traders which in a way will ease the burden on PGC for

creating new opportunities for its business.

Business Plan of PGC

Like any other corporate entity, PGC will need tc a have a prudent way of working in
place. Since the objective of establishment of PGC is to undertake power transmission
activities and supplying power in the province, therefore it is recommended that after
registration of the company with Securities Exchange Cemmission of Pakistan (SECP),
next step would be to file and obtain transmission license from the NEPRA as to become
eligible for undertaking transmission business activities. Prior to applying to SECP and
NEPRA, PGC would require to put in place its key positions i.e. chief executive officer
(CEQ), Board of Directors along with key management team. PGC will need to have

appropriate plans/policies related to HR, Financial, Marketing, and IT etc.

It is imperative to have a target-oriented project development plan with PGC. At the
outset, it is expected that transmission projects will be developed either in public sector
or through Public-Private Participation {PPP) by PGC. PGC would then may proceed to
construct, own and operate transmission infrastructure mainly of 132 kV, 220 kV and
500 kV etc. and charge a service fee to parties who avail its service. It is to highiight that
PGC will not act as competitor of NTDC and DISCOs but as a facilitater to undertake its

operations through a collaborative mode with these entities.

Along with projects development, it is equally important to have a proper plan for Q&M
of projects particularly projects funded by PGC own resources. At the outset, it is
suggested to outsource the O&M of projects to competent O&M contractors till such time
PGC adequately equip itself technically and financially by preparing pool of in-house

professionals who may undertake O&M of its projects in ionger term.

Tariff and Financial Modelling
Three (3) independent financial models, using the cost-plus approach, have been

developed to establish a tariff for all three voltage types. For this purpose, the largest

transmission lines available in the plan for all three voltage types was chosen:

« 132 kV: 127 km
o 220 kV: 150 km
« 500 kV: 330 km

Each project is proposed to be financed through a combination of debt and equity with
the expectation of a debt-to-equity ratio of 75:25,
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Table below provides a brief overview of the tariff heads where the costs have been
levelized over a period of 25 years. During the early years of operation, tariff will
generally tend to be on the higher side based on factors such as Debt repayments which

will end in year 10,

Capacity Charge

Debt Principal Repayment - Foreign 0.2124 0.1836 0.1388
Debt Interest Payment - Foreign 0.1359 V 0.1175 0.0693
Debt Principal Repayment - Local 0.0018 0.0015 0.0011
Debt Interest Payment — Locat 0.0076 0.0066 0.0046
Fixed O&M 0.1828 0.1448 0.0916
Insurance tariff 0.0547 0.0484 0.0334
ROE - 0.1479 0.1278 0.0924
Total Capacity Charge (PKRs.) 0.7431 0.6302 0.4311
Total Capacity Charge (80% LF) 0.9288 0.7878 0.5389
Energy Charge

Variable Q&M 0.00700 B VO.OOOOI o - "0.0000
Total Energy Charge 0.0000 0.0000 0.0000
Total Base Tariff (PKRs.) 0.9288 0.7878 0.5389

Furthermore, a comprehensive analysis has been carried out of the Project to assess its
economic and financial viability and to determine its feasibility with reference to various

risks present and mitigation of such risks thereof. Using the free cash flow model, Table

below shows the key financial indicators for the Project appraisal.

Net Present Value (NPV - PKR) 1,396,132,153 3,797,225,441 18,758,412,236
Internal Rate of Return (IRR — %) 5.52 4.63 4.36
Project Payback Period (Years) 11.50 12.83 13.92
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Stakeholders and PoEs Meetings on Draft Feasibility Report

The draft feasibility report was duly reviewed and discussed in detail in stakeholders
(private & public) consultation meetings held on 215 & 22" June, 2022 and PoEs two
meetings held on 27% July & 27 September 2022 respectively. PoEs in its 2™ meeting

unanimously approved the draft final feasibility report,

Conclusion and Way Forward

This feasibility study concludes that establishment of PGC is viable from technical,
financial, commercial and regulatory perspectives. In light of the conclusion, some of the
critical steps to be taken for the establishment and operationalization of PGC are
summarized below, whereas detail of other steps is provided in Section 8.2 of this

feasibility report.

Step-1: Establishment of PGC and its registration with SECP along with appointment
of key experts including BoDs, administrative & technical team etc.

Step-2: Obtaining NEPRA transmission license, tariff approval and fulfilling other
applicable regulatory requirements.

Step-3: Formulation and approval of transmission policy for Punjab

Step-4: Obtaining approval from BoDs for each feasible project.

Step-5: = Signing of TSA with power off-taker/dispatcher in case of public project
« Signing of concession agreement with investor/concessioner in case of

BOOT project
Step-6: Arrangement of funds for approved public mode projects: government

funding, donor agencies funding or blending of funds.
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1. INTRODUCTION

1.1 Background

Energy is the driving force of an economy and key pillar for social development of any
country. The role of energy has become more evident after rapid industrialization and
with improvement in life style of human society. The energy needs of Pakistan are
tremendous and increasing day by day due to population growth, urbanization and

industrialization etc.

Research shows that electricity is an imperative form of energy. The usage of electricity
motivates monetary efficiency and industrial evolution and is very significant for the
operation of every contemporary economy. The availability of uninterrupted reliabie and
safe power supply at affordable price through an efficient way is the goal of almost every
power system across the globe for social and economic uplifting of respective society.
Across the whole supply chain of electric power industry, the role of each of the three

segments, i.e. generation, transmissjon and distribution, is utmost important and critical.

In Pakistan, National Electric Power Regulatory Authority (NEPRA) has been established
to regulate the electric power business in the country. For this purpose, besides the
NEPRA Act, various rules and regulation have been framed and notified by the
government and amended time to time. Under the NEPRA Act, it is mandatory to acquire
license and other regulatory approvals from NEPRA for undertaking any of the generation,

transmission and distribution business within the jurisdiction of Pakistan.

In the past there were two vertically integrated power companies operating in Pakistan,
i.e., the Water and Power Development Authority (WAPDA)} and Karachi Electric Supply
Corporation (KESC). WAPDA was responsible for development, operation and
maintenance of all the three segment of supplying electricity to consumers apart from
the greater metropolis of Karachi, which was supplied by the KESC. Restructuring of
Pakistan’s power market started in mid 1990s with the unbundling of WAPDA's power
wing into a number of independent corporate entities. Accordingly, the power wing of
WAPDA was un-bundled into 04 Generation Companies (GENCOs), one Transmission
and Dispatch Company (NTDC) and 10 distribution companies (DISCOs). On generation
side the power is generated by 04 GENCQOs, Pakistan Atomic Energy Commission {PAEC),
WAPDA hydel plants and different independent power producers (IPPs), which sell their
power to DISCOs through Central Power Purchasing Agency Guaranteed (CPPA-G) under
the power purchase agreements. Thus power generation segment in Pakistan comprises

of both public and private participation.
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ide, the power is dispatched through primary grid network having

capacity of 220 kV and above. NTDC is the grid owrer of this primary network of the

country excluding the

Karachi city and adjacent area which is served by Karachi Electric

(KE). CPPA-G is the market operator while National Power Contro! Centre (NPCC) is the

system operator of NTDC network. The existing NTDC transmission network 2022 of

Pakistan in shown in Figure-1 below.
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Onward, from the primary grid, the power is dispatched to distribution network of 10
DISCOs for further supply to end consumers. The 10 DISCOs are Lahore Electric Supply

Company (LESCO), G
Supply Company (FES

ujranwala Electric Power Company (GEPCO), Faisalabad Electric
CO0), Islamabad Electric Supply Company (IESCO), Multan Electric
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Power Company (MEPCO), Peshawar Electric Power Company (PESCO}, Hyderabad
Electric Supply Company (HESCO), Quetta Electric Supply Company (QESCG), Tribal
Electric Supply Company (TESCO) and Sukkar Electric Power Company (SEPCO).

Out of 10 DISCOs, 05 DISCOs are located in Punjab i.e. LESCO, FESCO, IESCO, GEPCO
and MECPCO. Punjab is the most populous province having high commercial, agricultural
and industrial activities and thus the major load centres of the country are located in

Punjab.

These DISCOs are providing electricity to end consumers of the province. Currently total
load demand of Punjab is around 18,000 MW, during summer, which is anticipated to
grow substantially in future due to rapid industrialization, urbanization and lifestyle
improvement and population growth. In order to meet demand growth there is a need to
exploit indigenous resources of the province for power generation and improve
transmission and distribution network and to get reliable and affordable electricity which

is vital for socioeconomic development,

Punjab has the potential to develop power generation through indigenous resources such
as solar, hydro, biomass, municipal solid waste and local coal etc. which is abundantly
available in the province. The provincial government through its Energy Department
(ED) /Punjab Power Development Board (PPDB) is already working in this direction by
encouraging private sector investment in power generation and doing its efforts to
provide a conducive environment for private investors. It is anticipated that a number of
power plants would be installed in the province for fully exploitation of these indigenous
resources. In addition, Government of the Punjab is now planning to establish their own
Power Grid Company, which could play a catalyst role in development and upgradation

of the province's power system.

Electricity generated through these resources can be transmitted to Bulk Power
Consumers (BPCs) and other consumers throcugh primary and secondary transmission
system. Accordingly, it would need to develop a reliable and secure transmission netwerk

in Punjab in parallel to NTDC and DISCOs network.

Furthermore, the power sector of the country is in transition phase towards a competitive
and open electricity market and the induction of new players like provincial grid company
would be the need of the hour to avoid any transmission and dispatch constraints. In
future there will be frequent B2B and off-grid electricity sale / purchase transactions.
Provision of transmission services to upcoming open market buyers / sellers by
Government of Pakistan (GoP) entities i.e., NTDC, DISCOs alone could be difficult. In
Punjab, number of IPPs will be retiring / maturing their PPA terms and may opt to sell

their power to potential consumers. Similarly, due to development of new renewable
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energy power projects there could also be need to dispatch the power from these plants
to consumers mainly to BPCs and would definitely require transmission infrastructure,

Under NEPRA Act amendments 2018, provinces are empowered to develop transmission
infrastructures for power dispersal within the jurisdiction of respective province. In this
regard, two provinces i.e. Sindh and Khyber Pakhtunkhwa (KPK) have taken lead and
already established their provincial grid companies. By looking in to all these facts and
changing scenario, the Govt. of Punjab now intends to establish a provinciat grid company
i.e., Punjab Grid Company (PGC), to undertake the transmission business within its

provincial territory.

1.2 Objective of the Project

The objective of the project is to assess the viability of establishing a provincial grid
company in Punjab, from technica!, financial, regulatory and commercial perspectives, to
cater the transmission and grid services for power dispersal from generation plants to
consumers, mainly bulk power consumers, industrial zones and unserved/no grid areas

within the provincial territory.

1.3 Rationale

The province of Punjab has large quantum of load requirements. Though NTDC and
concerned DISCOs are owning and operating large network of transmission and
distribution within the Punjab but they are unable to fully transmit the power demand of
Punjab resulting in load shedding because of constraints in transmission and distribution
systems, In addition to overloading, the transmission and distribution systems also
confront the issue of high losses. The overbilling is another serious issue of DISCOs
systems which consumers face. Due to lack of any competition in transmission segment
and non-presence of provincial grid company, most of these issues continue to persist.
Under the current scenario, NTDC transmits power from various power plants of the
country to distribution systems of DISCOs including those of Punjab. NTDC is a federal
entity and its infrastructure is installed in all 04 provinces and it caters system
requirements of whole country not of a particular province through its own system
expansion plan. NTDC has its own priorities while the province of Punjab needs keen
consideration related to expansion of transmission system throughout the province
especially to those areas having no or low grid infrastructure, In additien, due to existing
constraints and overloading of NTDC system as well as futuristic anticipated growth in
load demand in Punjab, it is vital to have a reliable and secure transmission system in
parallel to NTDC system which would take care the upcoming power requirements of

Punjab. Thus, PGC witl exploit the additional transmission capacity which is locked in the
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generation system, due to existing system constraints, and will unltock it through
development of transmission infrastructure. The PGC will act mainly as service provider
for dispatching power from generation ncdes to consumption points while charging a

reasonable tariff to parties availing its services for power transmission and system usage.

1.4 Transmission Sector Liberalization and Provincial Grid Companies

Establishment

Since transmission network is the heart of the power system and it should match with
that of generation and distribution development, therefore across the globe, various
countries are focusing to develop the transmission sector in parallel to power generaticn
projects to cope with any evacuation constraints. However, there are examples where
transmission sector development could not coincide with capacity addition by a single
state-owned company due to one reason or the other, primarily resource availability and
capacity of state-owned transmission companies. Therefore, a number of private
transmission companies and state level transmission and grid companies have been
established in various countries across the globe in order to resolve the transmission
congestion issues. A brief overview about international, regional and national scenarios

regarding private and provincial grid companies is provided in below subsections.

1.4.1 International Scenario

Argentina is pioneer in restructuring electricity sector which unbundled generation,
transmission and distribution segments in to separate entities. In transmission segment
it has Q7 private transmission grid companies where as 01 company owns transmission
network at country leve! while the rest of 06 companies own regional transmission
systems. All of these transmission companies have been granted transmission licenses

by the Argentinean regulator.

1.4.2 Regional Scenario

In India, the transmission system is owned primarily by central and state/provincial
companies and power transmission largely remains a government-controlled activity. The
transmission sector was separated from the power generation part way-back in 1989 and
thus Power Grid Corporation of India (PowerGrid) was set up. Further, regional

transmission grid companies have also been established.

PowerGrid is responsible for the planning, implementation, operation & maintenance of
inter-state transmission system, and the operation of national and regional power grids.

Besides PowerGrid, there are 05 regional grids i.e., East, West, South, North and North-

v
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East (NE). Each of the 05 regional grids, comprises of further several state transmission
grid companies’ networks. The National Load Despatch Centre (NLDC) manages the
scheduling and dispatch of electricity over inter-regional links in accordance with grid
standards, and monitors the national transmission grid. While, Regional Load Despatch
Centres (RLDCs) manage the operation of the power system in the respective regions.
Under each RLDC, state level power transmission and grid companies are working. Assam
Electricity Grid Corporation Limited (AEGCL) is one of the state level power transmission

and grid company in NE region of India. A brief overview about AEGCL is described below.

Assam Electricity Grid Corporation Limited (AEGCL) is public sector state transmission

company which was incorporated in 2003. It owns transmission network in Assam having
valtage levels of 400kV, 220kV, 132kVand 66kV with cumulative length of 5367 km. Itis
the largest state transmission company in NE region and evacuating power from various
Assam based power plants and national transmission network to the distribution company
networks in the state of Assam and state transmission companies of neighbouring NE
states. In Assam there is a state level regulator besides central regulator. The intra-state
level affairs are regulated by state regulator while inter-state matters are regulated by
Indian Centrat Regulator. The AEGCL has developed intra-state level grid code which has
been approved by state regulator. The Assam Grid Code is in-line with Indian central grid
code. Thus, state level power system operations are conducted under the Assam Grid
Code while inter-state level operations are maintained as per central gird code and
Electricity Act of India. A State Load Dispatch Centre (SLDC) is being operated by AEGCL.
SLDC Monitors and aperates the state grid of Assam on real time basis through optimum
scheduling & despatch in secure and economic ways, and in accordance with the
provisions of Indian Electricity Grid Code (IEGC) and State Grid Code. The intra-state
transmission projects in Assam are generally developed by AEGCL through own funds,
power sector development funds and donor agencies financial support. The state grid of
Assam complements the national grid of India on cooperative basis to address
transmission constraints and it charges state regulator approved tariff for services

provided to generation and distribution companies operating in Assam.

Following are key benefits which resulted due to incorporation of AEGCL,
« Transmission system availability of AEGCL is more than 99 % as against
minimum requirement of 98.5 %.
. The Transmission system energy losses in Assam region are brought down from
8.41 % from the year 2006-07 to about 3.55% during 2017-18,
. Due to establishment of AEGCL, the frequency of Black outs & Brown outs during

the year in Assam has decreased comprehensively.
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. AEGCL has made good compliance with regulatory requirements regarding
voltage, frequency thresholds and third-party access etc. Resultantly, the power
supply quality towards end consumers has improved considerably in the region.

. In addition, it has played key role to resolve the congestion issue in NE region
and always remained a helping hand thorough transporting a fair share of power

to the other sister states of the region.

It is pertinent to mention that AEGCL has reduced the burden on national/central grid
company to transmit power to far-flanged areas of NE region. The power has been
evacuated from regional power plants which otherwise would have been difficult due to
congestion and system overloading issues. Similarly, due to reduction of losses, financial
burden as well as Green House Gases {GHGs) emissions have also reduced. In a nut

shell, AEGCL has thus ptayed an important role in the sccic-economic development of

region.

1.4.3 National Scenario

In Pakistan besides NTDC, so far 02 provincial transmission and grid companies have
been established e.g., Sindh Transmission and Dispatch Company (STDC) established
and granted license by NEPRA in 2015 and Khyber Pakhtunkhwa Transmission and Grid
System Company (Private) Limited (KPK-T&GSCPL) established and granted license by
NEPRA in 2021. Despite being at a nascent stage, STDC has already made tangible
progress by deveioping 95 km long, 132 kV transmission line to connect Nooriabad Power
generation plant to KE system whereas KPK-T&GSCPL is also in planning stage to
undertake appropriate transmission line project out of various transmission opportunities

available in their province.

In addition, private sector has taken initiative in Pakistan by developing transmission line
projects on Build Own Operate and Transfer (BOOT) basis and recently country’s first
660 kV high voltage Direct Current (HVDC) 878 km line, from Matiari to Lahore, has been
constructed in private sector through the special purpose Pak Matiari-Lahore
Transmission Company which is in operation. Since the provincial grid companies in Sindh
and Khyber Pakhtunkhwa are in the initial stage of its developing, therefore it would be
too early to comment on their performance in technical and financial terms. However, it
appears that absence of policies, regulations and necessary technical and legal guide
lines for coordination with other entities including NTDC and DISCOs, present a major

challenge for the viability of these provincial grid companies.
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Notwithstanding above cbservations about Sindh and KPK transmission companies,
regional and international experience of state/provincial grid companies and their role in
opening up of transmission sector by promoting competition while providing
uninterrupted power supply has been duly acknowledged internationally. It is in this

context, the feasibility study of Punjab Grid Company is being carried out.

1.4.4 Inter-Provincial Scenario

Presently inter-DISCO 132 kV transmission lines exist between different DISCOs, which
also cross adjoining provincial boundaries for electric power exchange, reliability and
meeting consumer’s demand. It is foreseen that after formation of provincial grid
companies, inter-provincial power exchange would be essential. For meeting this
objective, necessary guidelines and legal instruments have to be developed thorough
consultative process between provincial grid companies and respective provincial
authorities like PPD8 etc,

1.5 Legal and Regulatory Grounds

Robust transmission network is the backbcne of a sustainable power system which
ensures the availability of reliable and affordable electricity supply to consumers. A
secured transmission system complements generation plans to evacuate power from
connected power plants to load centres via a smooth system operation mechanism. Thus,
development of robust transmission network is required for smooth operation of power
system to avoid congestions, disruptions, and toad shedding etc. The robustness of the
transmission network links with its efficiency and such efficiency would be possible due
to induction of new players like provincial grid companies as well as private transmission
companies to inject technical and commercial resources in to the sector via heathy
competition. It is pertinent to mention that robust transmission network development
needs supportive lega! and regulatory ground along with proper planning, funding,
technical know-how and conducive market environment. In this regard, the Constitution
of Pakistan as well as NEPRA Act provides legal and regulatory provisions respectively for

establishment of provincial grid company.

Article 157 (2)(c) of the Constitution of Pakistan provides that the Government of a
Province may construct power houses and grid stations and lay transmission lines for use
within the province. Also, Sections 18(A) & 18(B) of the amended NEPRA Act No. XL of
1997 provides that the provincial governments are allowed to estabtish the provincial

grid companies subject to the approval and licensing by the federal regulator.
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To avail this opportunity of developing provincial grid and transmission infrastructure,
PPDB under the auspices of provincial energy department has planned to conduct the
technical, financial and commercial feasibility study for establishment of Punjab Grid

Company (PGC) in the better interest of province.

1.6 Sponsor / Punjab Power Development Board (PPDB)

The Energy Department (ED), Government of Punjab, is policy and regulation formulation
entity regarding energy sector of the province. The optimal development of energy
resources comes under the domain of ED. The Energy Department of Punjab have
following vision.

e Attract Private Sector Investment

* Provide Enabling Environment

« Promote Energy Efficiency and Conservation

* Find Economic Growth

The ED has number of attached departments/bodies to undertake energy infrastructure
development activities in the province. To undertake power sector related activities as
per goals of ED, it has a dedicated wing i.e. Punjab Power Development Board (PPDB)
which provides one window facility to promote private investors participation in power

sector.

In this regard, PPDB has conducted wide-ranging work in generation segment by
facilitating installation of private power plants mainly of renewable technologies. Now,
PPDB is also looking to develop the transmission segment of power sector within the
province and thus it intends to establish a Provincial Grid Company to deliver affordable

/ sustainable electricity to consumers in Punjab region.
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1.7 Consultants Consortium

To conduct the subject feasibility study, PPDB has hired the services of consortium of
consultants comprising of Elan Partners (Pvt.) Ltd., INTEGRATION Environment & Energy
GmbH, A.H.W & Co. Charted Accountants and A.H.W Management Consultants with lead
firm Elan Partners (Pvt.) Ltd.

1.7.1  Elan Partners (Pvt.) Ltd (Lead Consultant)

Elan Partners (Pvt) Ltd is an Islamabad base international consuiting company offering
services in Economics, Energy and Environment (EEE) and providing economic and
technical solutions to Pakistan’s rapidly expanding economy in generat and energy sector
in particular since 2004. Elan have demonstrated its abilities working on World Bank
(WB), Asian Development Bank (ADB), United States Agency for International
Development (USAID) and United States Trade and Development Agency (USTDA)
funded projects and undertaken various renewable energy projects across Pakistan.
Elan’s team possesses extensive experience of handling business ptans formulations,
surveys, research /[ assessments studies, pre-feasibilities, feasibilities, project
management, construction supervision, project scheduling, preparation of tender
documents, contracts negotiation, implementation and operation of all types of energy

projects.

1.7.2 INTEGRATION Environment & Energy GmbH.

INTEGRATION environment & energy GmbH is a German based consulting company with
contact offices in Pakistan, Afghanistan, China, and project offices in Bosnia and
Herzegovina, Brazil, India, Indonesia, and Mexico. The company was founded in 1998,
being an equal member of the INTEGRATION Group covering two consultancy companies

in Frankfurt/Main and Gréfenberg (near Nuremberg).

The company has maintained a permanent local presence in Pakistan since 2013, The
local office in Islamabad works in close cooperation with the head office in Gréfenberg,
Germany for transparent and efiective execution of donor funded projects in Pakistan
and the neighbouring regions. Over the years, the company has built up capacity in
technical assistance as well as consuitancy services refated to implementation of energy

and development projects in the region.

1.7.3 A.H.W & Co. Chartered Accountants.

A.H.W. & Co. Chartered Accountants was established 2015 registered with Institute of
Chartered Accountants of Pakistan (ICAP) and Institute of Chartered Accountants in
England and Wales (ICAEW). The AHW offices are located in Lahore and Islamabad. AHW
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emplioys a diverse range of qualified and experienced professionals which includes
Chartered Accountants, Cost and Management Accountants, Tax Specialists, Certified
Internal Auditors, Corporate Affairs Consultants, Certified Information System Auditors,
Masters int Business Administration, Law Graduates, and Information System Analysts &

Programmers.

AHW have substantial individual and ccollective experience of serving clients in major
areas encompassing Audit and Assurance, Income, Sales & Service Tax Advisory,
Accounting & Business Process Automation, Corporate Advisory, Business Operations

Outsourcing, Business Advisory, Offshore Services and Actuary Services.

1.7.4 A.H.W Management Consultants

A.H.W management consultants is a sister company of A.HW & Co. Chartered
Accountants and undertakes various assignments in the area of management
consultancy. Its officers are located in Lahore and Karachi. AHW has substantial expertise
in serving clients about strategic planning, operation management, human resource
management and commercial considerations. The company employs a diverse range of
qualified management graduates, financial professionals, accounting professionals,

certified auditors and law graduates etc.
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1.8 Scope of Work of the Consulting Assignment

Under the contract, the following services are to be carried out by the Consultant for the
feasibility study of PGC:
i. Feasibility Study on technical, financial and commercial viability of PGC including
power market analysis in Punjab; the need of PGC and to which areas it will serve.
ii. Brief NEPRA on technical aspects of PGC.
iii. Study and indicate scope of service of PGC in view of current regulatory
environment and upcoming wholesale / competitive electricity market.
iv. Study and identify potential clients for PGC including bulk electricity consumers in
Punjab, existing power generation facilities, future power market participants etc.
v. Preferential
vi. PGC Operation and Maintenance (O&M) modelling inter-alia considering;
a) O&M in public mode
b) O&M in private contractual mode
¢) O&M through federal entities (NTDC / DISCOs)
vii.  Prepare business plan fcr sustainable operation of PGC.
viii.  Propose ways where PGC can facilitate the National Grid Company in removal of
transmission congestion.
ix. Identification of potential transmission lines and grid station for evacuation of
power from generation entities to consumers.
X. Devise mechanism for coordinating with system operator for dispatch of
generation facilities by use of PGC transmission lines on non-discriminatory basis.
Xi. Facilitation mechanism to generator and consumers for wheeling the generator /
received power / energy.
xii.  Identify weak and no grid areas in Punjab. How PGC can electrify these areas.

. AHW.E&Co.
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1.9 Organization of Report

In light of the scope of scope of work and agreed terms and conditions, the Consultant

developed this feasibility report which inciudes:

v Brief overview & background of the project have been covered in Chapter 1 of the
report,

¥ Historic power demand/supply and power market competition in Punjab have been
discussed in Chapter 2 of the report.

v Constraints/bottlenecks, future power demand, new generations plants, existing &
future bulk power consumers and opportunities for PGC have been identified and
discussed in detail in Chapter 3 of the report.

v Role of PGC under NEPRA Act & National Electricity Policies and legal procedures for
reliable operation of PGC in power sector have been elaborated in Chapter 4 of the
report,

v Corporate, organization structure, and functionalities of PGC have been provided in
Chapter 5 of the report.

v CTBCM model and role of PGC under CTBCM have been demonstrated in detailed in
Chapter 6 of the report.

v Business models & business plan for PGC have been formulated in Chapter 7 of the
report.

v Conclusion about establishment of PGC in light of technical, commercial, financial and
regulatory feasibility has been drawn in Chapter 8 of the report. Furthermore, way-

forward for incorporation of the PGC is also elaborated in this chapter.
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1.10 Stakeholders Consultation Meeting

After the preparation of first draft of this feasibility study report, 02 sessions of
stakeholders’ consultation (Public and Private sector) were conducted at PPDB office
Lahore. In this regard, 15 stakeholders’ consultation was conducted on 21% June 2022
with various public sector institutions including 05 DISCOs of Punjab and NTDC etc.
Thereafter, on 22" June 2022 another session of stakeholder consultation was conducted
by taking on board various relevant private sector players including power plants,
industrial estates and other players. The inputs of both public and private sector

stakeholders were duly considered and appropriately addressed in the report.

1.11 Panel of Experts (PoEs) Meetings

PoEs meeting was held on 27" July 2022 to review the final draft report. PoEs raised
various observations/comments on the report. The consultant after appropriately

addressing PoEs comments submitted updated final draft report to PPDB.

1.12 280 Panel of Experts (PoEs) Meetings

2" Pofs meeting was held on 2" September 2022 to review the observations addressed
and incorporated in the updated final draft report by the consultant. Poks after reviewing
and detail discussion unanimously approved the updated final draft report with the
direction to submit final report by consultant after incorporation of agreed observations
for onward submission and approval of PPDB Board. The consultant after appropriately

incorporating agreed observations, is now submitting this final feasibility report.
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2. POWER MARKET ANALYSIS OF PUNJAB PROVINCE

In this chapter, power market of Pakistan with particular focus on Punjab has been
discussed. This includes role of NTDC with respect to primary transmission system and
DISCOs in Punjab with respect to power supply to end consumers. Power demand and
supply situation in the country in general and for Punjab in particular has alsc been briefly
discussed in this section. The description about power market analysis from demand and

supply perspectives, within the context of Punjab, has been provided.
2.1 Brief description of Power System of Country

The power system cof Pakistan as like any other country comprises of 03 segments
including generation, transmission and distribution. A number of entities are involved in
each of these segments to generate, transmit and distribute power to end consumers.

The electric power is a regulated business in Pakistan and NEPRA regulates these entities.

Till 1993 WAPDA was the only entity responsible for power generation. However due to
rapid industrialization and other socio-economic development, power demand increased
rapidly and WAPDA was not able in keeping the momentum adding adequate power

generation capacity resulting in heavy load shedding thereby affecting economic

development of the country.

Consequently, in order keep the momentum of economic development, the government
of Pakistan decided to tap national and internationai resources through an investor
friendly power policy in 1994. This initiative proved very successful and a number of
IPPs invested in the country’s power generation projects which resulted in resoiving
load shedding issue by 1999. Whereas transmission and distribution segments solely
remained in public/Govt. hands. due to which transmission and distribution system are
facing various challenges including high losses, funds deficiency, lack of competition,

poor service delivery, circular debt, and high-cost electricity etc.

In order to improve the power delivery system in the country, GoP took initiative by
introducing Transmission Line Policy 2015 enabling the provinces and private sector
players participation in the transmission business of the country. Further, under NEPRA
Amendment Act 2018, provinces were empowered to incorporate their own provincial
grid companies to undertake power transmission activities. The provinces of Sindh and

Khyber Pakhtunkhwa have already established their own provincial grid companies.

The distribution segment which is the interface of power system with end consumers is
still in public domain and yet there is no private sector participation in this segment. The

licenses granted to DISCOs by NEPRA were on exclusive basis and they were thus
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allocated a monopolistic status in their respective serving territories. Due to these
challenges, it is likely that distribution segment would also open for competition in near
future especially due to upcoming implementation of Competitive Trading Bilateral
Contracts Market (CTBCM). The latest statistics about power system of Pakistan are

provided in below sub-sections.

2.1.1 Generation

On generation side, there are various types of power plants including renewable and
non-renewable which are generating power for further transmitting to consumers
through NTDC and DISCOs systemns. Presently, the power generation mix of Pakistan is
contributed by both public and private sectors. The main electric power producers in
public sector are therma! GENCOs, WAPDA, and PAEC, the operator of the three nuclear
power plants. While in private sector, the key power producers are IPPs established
since 1994 and K-Electric which are contributing significantly to the electricity sector of

the country.

As per latest NEPRA state of industry report 2021, the total installed capacity of the
country by June 30, 2021 was about 39,772 MW, which further bifurcated into 36,934
MW installed capacity at CPPA-G/NTDC system and 2,838 MW installed capacity at
Karachi Electric (KE) system. The installed capacity of CPPA-G/NTDC system during
2021 further comprised of WAPDA hydel 9,443 MW, IPPs hydel 472 MW, GENCOs
thermal 4,881 MW, IPPs thermals 17,276 MW, captive power plants 340 MW, nuclear
power 2,475 MW, wind plants 1,248MW, solar plants 430MW and Bagasse plants 369
MW. Similarly, the installed capacity of K-Electric system during 2021 comprised of KE
own plants 2,084 MW, IPPs 366 MW, captive plants 151 MW, KANUPP 137 MW and RE
plants 100 MW.

Table-1 depicts the total installed capacity of Pakistan as of 30" June for 2 consecutive
years, i.e. 2020 and 2021.

Table-1: Source-wise Installed Capacity by Type (MW) as on 30" June

)

A, CRPA-G/RTOC SYSTYEM

WAPDA Hydel 9,443 9,389 54 0.57
IPPs Hyde) 472 472 0 0.00
Total Hydel 9,915 9,861 54 0.54
GENCOs connected with PEPCO 4,881 4,881 0 0.00
IPPs Connected with PEPCO 17,276 17,276 0 0.00
SPPs/CPPs Connected with PEPCO 340 340 0 0.00
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Nuclear 2,475 1,330 1,145 86.10
Total Thermal including Nuclear 24,972 23,827 1,145 4.80
Wwind 1,248 1,248 0 0.00
Solar 430 430 0 0.00
Bagasse/Biomass 369 369 0 0.00
Total CPPA-G/NTDC System 36,934 35,735 1,199 3.36

L NE SYSTHM

KE Own 2,084 2,294 -210 -9.15
1PPs Connected with KE 366 366 0 0.00
SPPs/CPPs connected with KE 151 87 64 73.56
Nuclear 137 137 0 0.00
Solar 100 100 0 0.00

Total KE 2,838 2,984 -146 -4.89
Total Installed Capacity of the Country 39,772 38,719 1,053 2.72

Source ‘NEPRA State of industry Report 2021

Through this installed capacity, the total electricity generated in power system Pakistan
during FY 2020-21 was 143,588.60 GWh. Among the total generated electricity,
129,722.05 GWh was generated in power pfants connected to CPPA-G/NTDC system and
13,368.59 GWh was generated in power plants connected to KE system. While 498.37
GWh electricity was imported from Iran during the same financial year. The power
generated in CPPA-G/NTDC connected piants are of various sources including thermal,
hydel and renewable etc. The chart in Figure-2 illustrates source-wise electricity
generated in power plants connected to CPPA-G/NTDC/ system during FY 2020-21.

anure 2: Source-wise electnuty generated in power plants connected to CPPA-G

Source-mse electricity generat;on in CPPA G/NTDC Svstem FY 2020 21

Source: NEPRA state of industry report and Elan assessment
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In case of K-Electric system, during FY 2020-21, the electricity units were 13,368.59
GWh including 10,186 GWh from KE own plants, 2,184.57 GWh from IPPs, 579.02 GWh
from captive plants, 219 GWh from KANUPP, and 200 GWh from renewable plants.

It is pertinent to mention that most of the power generated in plants connected to K-
Electric systemn is from thermal resources including gas, cil and coal. The chart in Figure-
3 illustrates source-wise electricity generated in power plants connected to K-Electric

system during FY 2020-21.

Figure-3: Source-wise Electricity Generated in Power Plants Connected to K-Electric System

Source-wise electricity generated in K-Electric system during FY 2020-21

2.1.2 Transmission

From the generation side, the power is dispatched through primary grid network having
voltage of 220 kV and above. National Transmission & Dispatch Company (NTDC) is the
grid owner of this primary network of the country excluding the area which comes under
the jurisdiction of KE i.e., Karachi city and adjacent area. Central Power Purchasing
Agency Guaranteed (CPPA-G) is the market operator while National Power Control Centre
is being to be developed as the system operator of NTDC network. While, KE is the only
integrated power utility in Pakistan which manages three core areas of its power business,
i.e., generation, transmission and distribution under respective 03 licenses granted by
NEPRA.

According to NEPRA state of industry report 2021, as of June 30", 2021, the total number
of 500 kV grid stations in NTDC system was 16 with a total transformation capacity of
30,610 MVA. The installed 500/220 kV and 220/132 kV transformers, at these grid
stations, were 44 and 34 respectively. While total number of 220 kV grid stations owned
by NTDC was 46 with total transformation capacity of 25,770 MVA. The total number of
installed 220/132 kV transformers was 129 at 220 kV grid stations.
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On the other hand, as of June 30th, 2021, the KE had a total of 11 grid stations of 220
kV, with total transformation capacity of 4,580 MVA and 69 grid stations of 132 kV with
total transformation capacity of 7,135 MVA.

2.1.3 Distribution

From the primarily grid the power is dispatched to distribution network for onward
distribution to end consumers, In CPPA-G system, the respensibility of operation and
maintenance of 132 kV and below network is of 10 DISCOs. These DISCOs were
established after unbundling of WAPDA and are fully owned by GoP. These DISCOs are
operating and maintaining 132 kV and below network in respective jurisdiction. From the
national grid, the power is then allocated to these DISCOs as per their pre-defined quota
via CPPA-G. These DISCOs then sell the respective allocated/bought power to various
customers in their respective jurisdictions under NEPRA's regulated slab prices assigned
to different customers’ categories. Following are existing 10 DISCOs connected with
NTDC system in Pakistan. The delivery of power to end consumers via DISCOs network
generally depends upon the adequacy of some key components including 132/11 kV
power transformers, 11 kV feeders and distribution transformers. As of June 2021, the

ownership of these 10 DISCOs include;

e 29,495 km long 132 kV Transmission Lines

» 882 Nos. of 132 kV grid stations, having 1,984 total power transformers with
total transformation capacity of 55,063 MVA.

« 10,188 Nos. of 11 kV feeders with total length of 349,197 km

« 803,882 Nos. of Distribution Transformers with 51,555.295 MVA transformation
capacity

s 31,569,589 Nos. of total consumers

Unlike, CPPA-G/nationa!l grid system, KE maintains and operates its distribution segment
along with generation and transmission activities. As of June 2021, the ownership of KE

include;

« 833 km long 132 kV Transmission Lines

* 69 Nos. of 132 kV grid stations, having 168 power transformers with total
transformation capacity of 6,457 MVA.

« 1,937 Nos. of 11 kV feeders with total length of 10,283 km

+ 29,702 Nos. of Distribution Transformers with 8,153 MVA transformation
capacity

» 3,185,332 Nos. of total consumers
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NTDC is national grid company of Pakistan and generally owns transmission infrastructure

of 220 kV and above. Its service territory is whole country except Karachi city and

surrounding area, which is served by KE.

NTDC was granted transmission license by

NEPRA and under which it undertakes transmission service which charging NEPRA

determined service charges to concerned parties. The transmission service charges

generally reflect the cost incurred by NTDC as well as a reasonable return margin. The

statistics about the assets and other relevant infrastructure of NTDC for year 2019-2020

are provided in Table-2 below.

Table-2: NTDC Infrastructure Related Data for Year 2019-2020

Length of 500 kV Transmission Lines 7,470 km
Length of 220 kY Transmission Lines 11,281 km
Number of Grid Stations 500 kv 16
Number of Grid Stations 220 kV 45
MVA Capacity 500 kV _ 25,460
MVA capacity 220 kV 30,440
Transmission losses 3.3%

Source: Power System Statisticé 45" Edition-2021

The 500 kV transmission system further comprise of 6172 km singie circuit and 1298 km

double circuit transmission lines. The total number of 500 kV grid stations is 16 while for

220 kV grid stations (G/S) it is 45. A more holistic overview about NTDC system with

specific reference to Punjab province is provided below in the Table-3 below.

Table-3: NTDC System with Specific Reference to Punjab

et e B

Punjab 10 16,650 37 20,900 532 36,587 30 667 2 24 611 74,823
Singh 5 7,460 5 2,550 115 5,145 24 348 0 0 150 15,503
Khyber

Y 1 1,350 8 4,960 89 6,582 23 497 5 32 126 13,421
Pakhtunkhwa
Baluchistan - - 5 2,030 72 3,183 3 31 32 160 112 5,206
Total 16 25,460 55 30,440 80G 51,496 80 1,545 39 222 999 109,163

S !
Source: NTDC
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The province of Punjab is major transmission cerridor where the assets of NTDC are
installed. Qut of total sixteen 500kV G/S 10 are installed in Punjab which are listed below:
» 500 kV Rawat G/S
= 500 kV Lahore (Sheikhupura) G/S

+ 500 kV Gatti (Faisalabad) G/S

» 500 kV Nokhar G/S

» 500 kV Sahiwal (Yousafwala) G/S
e 500 kV Lahore south G/S

¢ 500 kV New Multan G/S
e 500 kv Muzafargarh G/S
+« 500 kv Rahim Yar Khan G/S
¢« 500 kV Dera Ghazi Khan G/S

Existing NTDC transmission network installed in the province of Punjab is illustrated in

Figure-4 below.

Figure -4: NTDC Transmission Network of Punjab

{ .‘
: L}
' :
! ¢
P AL
trA A
: YR :
'
¥
[ H
1
N
t
! A
& H
’ 3 .
w E :
’
s
.
LEGENDS :
eisIn T :
500 kv O 5
220 KV O —_— :
28BD kV HVDT — = :
HYDRO PISTN = ET) ;
THERMAL P/STH =] RS " 1
P o {FESCO f
LT ’ . :
NAME OF DISCO  {DISCO RARCO :

FCARIY.
AES PAXGEN
IS ANY M)

it '\-. ) . oLy
MGAIH 2 :
l:iur.:z? “.A ()1‘1‘5,./'” VA-AJ ‘

PAR VEIAR)
\ \MFPCO' 7

T U :

0.8 'w Ilhl[A)‘Jr\lJ‘ :
EHAVIA :

§
ooy I)U NEW kJ Y, RHAE ;
54 MW (' ;

'
'

1
'

e

)

21 L AN A HW.& Co.

i’ VIARTERED ACCUUNTANTS

ey T OMANACEMENT (0VEUHLNDS



-158-

September, 2022 Punjab Grid Company (PGC)
Final Freasiprirlity Repor;

2.3 Distribution Companies in Punjab

The major load centres of the country are located in Punjab and being population-wise
the largest province its electric power requirement is huge in comparison of other 03
provinces. Among total 10 DISCOs connected with NTDC system, 05 are located only in
Punjab province i.e., FESCO, GEPCO, IESCO, LESCO and MEPCO.

The geographical locations of DISCOs in Punjab are shown in Figure-5 below.

Figure-5: Punjab Electricity Distribution Companies Jurisdiction Map
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2.3.1 Faisalabad Electric Power Company (FESCO)

The districts served by FESCO, under the granted license by NEPRA, are Faisalabad,
Sargodha, Mianwali, Khushab, Jhang, Bhakker, and T.T Singh. The total length of its 132
kV distribution netwoerk is 2,337 km and it has total 102 number 132 kV grid stations. It
has total 1,185 11 kV feeders with total length of 45,690 km. The consumers served by
FESCO are 4,641,802 and the recorded sold units during FY 2020-21 are 14,501 GWh.

The jurisdiction map of FESCO is shown in Figure-6 beiow.

Figure-6: Jurisdiction Map of FESCO
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2.3.2 Gujranwala Electric Power Company (GEPCO)}

The serving territory of GEPCO, under the granted license by NEPRA, area districts of
Gujranwala, Hafizabad, Sialkot, Narowal, Gujrat and Mandi Bahauddin. The total length
of its 132 kV distribution network is 2,611 km and it has total 59 number 132 kV grid
stations. It has total 910, 11 kV feeders with total length of 24,659 km. The consumers
served by GEPCO are 3,933,086 and the recorded sold units during FY 2020-21 are
10,922 GWh.

The jurisdiction map of GEPCO is shown in Figure-7 below.

Figure-7: Jurisdiction Map of GEPCO
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2.3.3 Islamabad Electric Power Company (1IESCO)

In accordance to granted license by NEPRA, the districts of Rawalpindi, Chakwal, Attock,
Jhelum and Federa! Capital Islamabad are served by IESCO. The total length of its 132
kV distribution network is 3,482 km and it has total 111 number 132 kV grid stations. It
has total 1,211 11 kV feeders with total length of 26,237 km. The consumers served by
IESCO are 3,276,164 and the recorded sold units during FY 2020-21 are 10,944 GWh.

The jurisdiction map of IESCO is shown in Figure-8 below.

Figure-8: Jurisdiction Map of IESCO
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2.3.4 Lahore Electric Supply Company (LESCO)

The service territory of LESCO, under the granted license by NEPRA, are districts of
Lahore, Kasur, Okara and Shejkhupura. The total length of its 132 kV distribution network
is 3,051 km and it has total 167 number 132 kV grid stations. It has total 2,011 11 kV
feeders with total length of 30,055 km. The consumers served by LESCO are 5,527,854
and the recorded sold units during FY 2020-21 are 22,352 GWh. The jurisdiction map of
LESCO is shown in Figure-9 below.

Figure-9: Jurisdiction Map of LESCO
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2.3.5 Multan Electric Power Company (MEPCO)

The area of jurisdiction of MEPCO, under the granted license by NEPRA, are Multan,
Muzaffargarh, Layyah, D.G. Khan, Rajanpur, Lodhran, Bahawalpur, R.Y. Khan, Khanewal,
Sahiwal, Pakpattan, Vehari and Bahawalnagar districts. The total length of its 132 kV
distribution network is 4,072 and it has total 134 number 132 kV grid stations. It has
total 1,652 11 kV feeders with total length of 79,837 km. The consumers served by
MESCO are 7,217,677 and the recorded sold units during FY 2020-21 are 17466 GWh.
The jurisdiction map of MEPCO is shown in Figure-10 below.

Figure-10: Jurisdiction Map of MEPCO
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2.4 Power Market Analysis from Demand and Supply Perspectives
2.4.1 Single Buyer Market

Pakistan has a single buyer model that purchases electricity from public and private
power sector generators and supplies to DISCOs, Whereas, NTDC plays a role of wheeling
power from generators to DISCOs. The monopolistic status of power utilities does not
incentivize efficiency and instead encourages them to pass on the cost of their losses to
consumers in the form of high tariff. CPPA-G on behalf of DISCOs purchases power from
power plants under PPAs. NTDC is responsible to prepare generation and transmission

systems expansion plans while real time dispatch of power plants is managed by NPCC.

2.4.2 Competitive Trading Bilateral Contract Market (CTBCM)

Many countries started restructuring of their power sectors way-back in 1980s and finally
ended up with competitive power market model. Some of the countries have successfully
restructured their power sector while others are under process of restructuring. Pakistan
conceived the idea of restructuring of power sector in 1990s. The GoP approved
restructuring program for Pakistan’s power sector in 1992. Internationally, such s
restructuring program has been implemented and achieved the final target of competitive
power market within 4 years. However due to one or other reasons, Pakistan could not
introduce competitive market model tili 2020 when NEPRA notified CTBCM rules in 2020,
It is expected CTBCM model would be fuily operational in a couple of years. The details
of CTBCM model development in Pakistan have been comprehensively explained in

Chapter-6 of this report.

2.4.3 Demand Supply Analysis

The demand analysis is based on last 10 years historical data. Total no. of consumers
with all the 10 DISCOs is around 31.5 million whereas number of consumers in 5 DISCOs
only in Punjab is 24.5 million. Herce, Punjab has 78 % consumers of the total. During

the last 10 year about 8.76 million consumers have been added in 5 DISCOs of Punjab.

The maximum demand of 10 DISCOs is 23,792 MW against computed demand of 27,193
MW as recorded in FY 2020-21. The maximum load demand of 5 DISCOs of Punjab is
around 18,290 MW in summer whereas maximum supply by these DISCOs are around
17,043 MW. The gap in summer is about 1250 MW while in winter it narrows down to
300 MW between requested demand by DISCOs and supply. These gaps resulted in load
shedding, which is due to system constraints, forced outage, or due to planned outages

as per schedule given by the government.
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It may be noticed that this recorded demand is suppressed demand. Because so many
factors like ban on new big residential, commercial & industrial connections {pending
applications) which were not added to the demand. In fact, the actual demand is more
than the supressed demand which is called computed demand. The computed demand is
calculated by factoring in these missing segments as menticned above. The computed
demand of 5 DISCQOs in Punjab is about 20,450 MW which shows an actual gap around
3,000 MW, The PGC may play its role to narrow down this gap by removing some
transmission and transformation constraints and to connect the new BPC with existing
grid or nearest source of generation whichever is technically and economically feasible.

The demand/supply deficit of DISCOs in Punjab is summarized in Table-4 below,

Table-4: Demand / Supply Deficit - DISCOs in Punjab Year 2021

Total 18290 17043 1247 9014 8717 297

Source: NDTC

2.4.4 Energy Demand of DISCOs in Punjab

Similarly, while reviewing the energy consumption of 5 DISCOs of Punjab; it reveals that
energy purchased by 5 DISCOs is about 85,192 GWh whereas energy sold is 76,184 GWh
as recorded in FY 2020-21. The gap between the Purchase and sale shows the Loss of
energy about 9000 GWh which translates the loss of 11.64% of DISCOs in Punjab. When
the energy losses of 5 DISCOs of Punjab are compared with the all 10 DISCOS of the
country, it is found that the losses occurred in Punjab’s DISCOs are less than the losses

of all 10 DISCQOs which are around 17.32%.

While reviewing the last 10 years data it is observed that the DISCOs of Punjab are
performing better as comparing to DISCOs of the other Provinces., The DISCO wise

energy purchased, energy sold and losses in Punjab are given in the Table-5.
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Table-5: PISCO Wise Energy Demand in Punjab FY 2020-21

LESCO 25,388 22,352 3,036 11.96%
GEPCIO 12,032 10,922 1,110 9.23%
FESCO 15,985 14,501 1,484 9.28%
IESCO 11,965 10,943 1,022 8.54% ]
MEPCO 7 20,541 17,462-" 3,075 14.97%
Total 85,911 76,184 9,727 11.32%

Source: DISCOs

2.4.5 Bulk Power Consumers in Punjab

Due to implementation of mulitipie buyer power market in near future and as a first step
to development of CTBCM, where in NEPRA allowed that Bulk Power Consumer (BPC)
1MW and above will be allowed to directly carry out a bilateral contract with a generator.
BPC will be bound to have a firm generation capacity agreement equal to its projected
Maximum Demand Indicator (MDI) with a non-PPA generator. These pairs will be
potential scope of work for PGC. The Punjab Grid Company (PGC) may develop

transmission link between the specific BPCs and Generators for power dispersal.

The historical record of all category consumers of DISCOs in Punjab is reviewed in general
but focusing on the PGC, specifically reviewed and analysed the record of Bulk Power
Consumers {(BPC) and the Industrial consumers of these 5 DISCOs. The number of BPC
in 5 DISCOs in FY 2011-12 was about 2168 which grows to 2300 by June 2021. The
energy consumption of existing BPC in Punjab is about 3,917 GWh as recorded last year,
The DISCO wise detail of BPCs is given in the Table-6 & 7 as under:

Table-6; DISCO Wise Existing Load of Bulk Power Consumers {BPC}

JTSdy

1ESCO 974
FESCO 229
GEPCO 164
‘LESCO . 469
MEPCO | 459

Total 2295

Source: DISCOs
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Source: DISCOs

2.4.6

Industrial Consumers in Punjab

LESO V 415 427 446 469 514 572 661 667 627 654
GEPCO 261 267 275 293 326 355 382 399 366 411
FESCO 274 284 296 317 o 359 "'3‘4—1_ 339 268 255 238 )
IESCO 1,569 1,669 1,798 1,756 1,913 ) 2,071 - 2,284 2,359 “~2,277 —‘2,.—338
MEPCO 158 156 173 200 224 252 293 295 276 276
Total 2,677 2,803 2,988 3,035 3,336 3,591 3,959 3,988 3,831 3,917

The number of industrial consumers in Punjab was 226,755 in the year 2012 which is
now grown to 293,111 till June 2021. It reveals that 66,000 new industrial consumers

have been added in the 5 DISCOs of Punjab during last 10 years. Average growth rate

of industrial consumers in Punjab is around 3%.

The industrial Clusters, Estates, Zones and SEZs are gradually growing in Punjab and

they are seeking for reliable, continuous and economical electricity to run their industry.

This is another potential area for PGC to wheel the power from generation source to these

load clusters which are technically and economically viable. The information regarding

load requirement and locations of such industrial estates/zones is given in the Table-8

as under:

Table-8: Industrial Consumers of 5 DISCOs in Punjab

LESCO 70,342 72,699 75,006 77,277 79,588 81,040 84,183 84,703 86,138 87,918
GEPCO 54,767 56,838 57,965 60,542 63,705 66,845 70,063 73,133 74,244 76,337
FESCO 42,099 43,836 45,120 46,602 47,909 49,350 49,314 50,027 50,911 52,253
IESCO 13,337 13,967 14,534 15,048 15,480 15,979 16,053 16,272 16,359 17,089
MEPCO 46,210 48,190 49,599 51,135 52,845 54,176 54,772 56,121 57,541 59,514
Total 226,755 235,530 242,224 250,604 259,527 267,990 274,385 280,256 285,193 283,111
P e e e meme st e St At A e S - 8 s e 5 et ]
Source: DISCOs
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3. DEMAND PROJECTIONS AND NTDC PLANS

In this chapter NTDC's plan to evacuate from existing as well as upcoming power plants
has been discussed at country lavel in general and the province of Punjab in particular.
Further issues in meeting power demand of various category of consumers by DISCOs,
due to constraints in transmission and distribution system and their plan to remove such
constraints have also been discussed. In addition, upcoming power demand in Punjab,
especially existing as well new BPCs and anticipated scope for PGC has also been

highiighted.

3.1 Demand of Distribution Companies over Short to Medium Terms

The historical demand/supply of 5 DISCOs of Punjab has already been given in Table-4
in Sub-section 2.4.3 of the report. In fact, historical demand is a suppressed demand.
Because there are many pending applications due to ban imposed on new large industrial,
commercial, agricultural and residential schemes from time to time. Moreover, cities are
expanding on fast pace by converting agricultural land into residential societies and
industrial activities on the periphery of urban areas. Therefore, the actual demand of
DISCOs is more than current historical demand. The data of 5 DISCOs in Punjab

regarding short and medium term future load demand is provided in Table~9 befow.

Table-9: Short and Medium Term Demand of DISCOS in Punjab

LESCO GEPCO FESCO IESCO MEPCO
2021 -22 5452 2,739 3359 2653 4493
2022 -23 5765 2,880 3660 2772 4785
h 2023 —247 6075 3,045 3886 2923 5093
2024 -25 6408 3,218 4086 3077 5399
2025 -26 6757 ) 3,398 4322 3200 5715
2026 -é? 7106 3,584 4569 3300 6066
2027 -28 7456 3761 4815 3500 6431

Source: DISCOs
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3.2 DISCO’s Ability to Meet Demand of Existing and New Load Centers

In the current scenario, the total generation capacity of public and private entities of
country is surpius as declared by the Government. But still load shedding is being carried
out because of inadequate transmission network and transformation capacity to evacuate
power from generation companies to load centres in some areas. The DISCOs are mostly
able to cater the demand but still there are many areas where demand is not being met
due to some system cecnstraints i.e., over loaded transmission, distribution lines and
transformers. Moreover, in some areas the capacity of transmission network is not
enhanced but due to political interference the low tension (L.T) network is extended
unprofessionally. These unprofessional extensions in L.T network by viclating normal
practices caused increased load demand and network losses. In normal practice every

DISCO has its own 5 year plan to cater the future load requirement and to remove the

system constraints.

3.2.1 Plan to meet Future Demand of DISCOs in Punjab

It is a normal practice for DISCOs to prepare a 5 years, 132 kV STG Plan and get approved
for the implementation on PC-1 from the government. Some of DISCOs are implementing
7t STG program and some or implementing 8" STG program e.g. IESCQ is implementing
7t STG whereas LESCO implementing 8 STG program. These programs mainly contain
addition of new grid stations, extension/augmentation of existing grid stations. It also
includes new transmission lines, transmission bays, etc. as envisaged in their 5 year
plans. These plans are normally to remove system constraints like overloaded
transmission lines and transformers. The development of total projects envisaged in the
5 years plans rarely achieve 100% implementation. Some of the projects left over at
approval stage mainly due to funds constraints. Many of projects achieve 100%
completion, others got delay because of various reasons, e.g. late approvals, lack of
funds, delays in fund release, late procurement of material, etc. After reviewing the 5
years plans of DISCOs in Punjab, the censultant keeping in view of PGC potential,
extracted the new grid stations and new transmission lines projects to cater future load

growth and to remove system constraints, the details of which are given in Table-10

below.
Table-10: 132 kV STG Plans for DISCOs to Meet the Future Demand

iF HED ¥ s Hptoming oo Y

) )s = Ao D
Duratio /9 ; "

LESCO 2021-25 12 ‘ 820 26 344
GEPCO 2021-26 19 1,466 38 412
FESCO 2021-26 35 1,414 64 1,038
IESCO 2022 -27 18 1,026 42 700
MEPCO 2021-26 20 1,452 20 717

Source: DISCOs
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3.2.2 DISCOs Constraints / Bottlenecks in Punjab

The transmission system available mainly of NTDC/ DISCOs in Punjab has been reviewed
with key focus on congestions/constraints which results in power load shedding in some
areas. The consultant has analysed most of the constraints within 5 DISCOs of Punjab
and short listed some constraints which needs to be removed in short term. This is
another area where PGC may tap the potential projects from the constraints in 5 DISCOs.
PGC may pick most feasible project and may check technical and economic viability
before implementation, The PGC can pick up economically and technically viable projects.
Such projects after its implementation can be good source of income by charging
wheeling cost. The DISCO wise constraints/problems and potential projects for PGC are

given in Table-11 below.

Table-11: DISCO Wise Constraints/Problems and Potential Projects

MEPCO

Construction of
220kV Lal- Insufficient capacity and non- . additional new 132
! Sohanra availability of 132kV circuits Underutilized kV lines to connect
with BPC N
- ) Construction of new
> S00KVDG Insufficient capacity and non- ;4o jized 132KV T/L to
Khan availability of 132kV circuits ; ¢
S . . connect with BPC
- . Caonstruction of new
220kV Insufficient capacity and non- - ~ons
3 Deharki availability of 132KV circuits ~ Wnderutilized 132 kv T/L to
__connect with BPC
béfvfe';\; li';_‘gév 132 KV circuits :
a 132 kV Vehari. 220 kV emanating from  Overloaded Additional 132 kv
Jehanian y 220 kV Vehari Circuits T/L required
NGPS and .
te Jehanian
Bahawalpur.
New 132 kV line
132 kV Links B needed to provide
between 220 kV 132k Lal Outages of N-1 contingency
132 kV Lal- A Sohanra to Bahawalpur .
5 Chishtian, ) T ! and dispersal of
Sohanra Hasilpur and circuits since
Bahawalpur and Ludden circuits June 2018 power from
Vehari u u u upcoming Solar
projects to BPC
132 kv . 132kV New Multan -
Qasimpur, belt?'vzegr\{ Iilznokiv Vehari Road, Qasimpur - MESCO
6  Vehari Road, vehari and NGPS, New Overloaded Circuit
NGPS, New Kassowal Multan 132kV New Multan -
Multan Vehari Road Circuit_|
132 kv 132 kV Links 132KV Rahim 132KV circuit may
! between 220 kV  Yar Khan- I,1I- :
7 Rahim Yar . . Overloaded be needed to avoid
Khan Vehari and Rahim Yar Khan over loading
Kassowal (500KV) CCTs, N
133 kV Links 132kV -
8 132kV between 220 kV  Muzaffargarh - Overloaded ble?’ﬁl;zd%gc?étar:g?;
Muzaffargarh Vehari and Khangarh !
: aver loading
Kassowal T/Line
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FESCO
132KV Links 132k Overloaded Addition/ Up
. gradation of link
132 kv between 220kV Wanbuchran - since :
9 - } with enhanced
Piplan Daudkhel and Piplan {2) summer current carrying
D.L.Khan. circuit 2018 i
— capacity
132kV Links 132kV N
.0 132kV between 220kV  Daudkhel - Si‘r'fcre'oz"’gfg n;jjﬁg’t‘grg\‘jg g
Daudkhel Daudkhel and Shahbaz Khel ) i
o summer over loading
Ludewala. circuit
132kV Links N
132kV Ludewala  Overloaded 132kv circuit
11 Luljj\:;a biﬁjv‘éza‘alzazfg‘v to Sargodha-1l  since 2019 needed to avoid
Nishatabad G/S summer over loading
132 kv 132kV Ludewaia  Overloaded 132kv circuit
12 Ludewal 132kV circuit to Kirana Hill since 2019 needed to avoid
u ala G/S summer over loading
132Ky 132KV Liberty C?r‘éirl.LOZ?fge 132kv circuit
13 . 132kV circuit Tech. to Chiniot needed to avaid
Liberty Tech Ind. G/S 2013 over loadin
) summer 9
LESCO
Insufficient Under Addition of
220kV New capacity and Max. Utilization Utilization . ) 1
14 . A o ; interlinks needed. 1
Shalimar non-availability 66% since 132KV T/L to BPC
of132kV circuits energization
132 kV circuit
emanating from , Addition/ Up
15 220kV Ravi to O\girrlgsic:ed gradation of link is
132kV needed.
S;sr?(;(:ra Shahdara Since 2017
132 kY Construction/ Re-
16 Shahdara to Overloaded routing of links with
132kV Circuit associated 132kV
Shahdara Scarp Network.
132 kV cct ’ '
132kV emanating from Addition/ Up
17 Shahdara 220KV Kala Overloaded g0 2017 gradation of link is
Scar Shah Kaku to Circuit needed
P 132KV
Shahdara Scarp B
132kV triple
circuits
emanating from Addition/ Up
18 500kV Lahore O"grr"c’jict’e‘j gradation of link is
Sheikhupura to needed
132kV
132kv Sheikhupura .
Sheikhupura 132kV Since 2019 Addition/ Up
. Qverloaded ; ST
19 Sheikhupura to Circuit gradation of link is
Firozabad circuit needed
132kV -
20 Sheikhupura to Overloaded r gdsi';'non’; 1Ur?k is
Halmore Bhikki Circuit gracda or
needed
P/H }
132kv Khan ka Addition/ Up
21 1562‘8{) K:;” dogran to O"g{:gjg“ Since 2019 gradation of link is
o Sukheki circuit needed
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132 kV Blessed Addition/ Up
22 to Halmore P/H Ove_rloa}jed gradation of link is
Lo Circuit
132kV circuit Since 2019 needed
Blessed 132kV Blessed Overloaded Addition/ Up
23 to Walgan Circuit gradation of link is
Sohail circuit, redi needed
132kV Shahkot Addition/ Up
24 to Walgan Overloaqu gradation of link is
’ Circuit
132kv Sohail Since 2019 needed
Shahkot 4351y Shahkot  Overioaded Addition/ Up
25 to Halmore P/H Circuit gradation of link is
a r needed
GEPCO
Insufficient Proposed Two new 132kV
220 kv capaot.y ar,‘?’ circuits=12 Addition of circuits from 132V
26 . non-availability ; N Hellan G/S are
Gujrat whereas Actual interlinks . )
of 132kV Circuits=6 being proposed in
circuits B 8th STG
132kV circuit old &
emanating from : N Addition/ Up
27 L3RV 020Ky kel sha  deterorated o CIrUIS g agation of link is
Kaku to 132KV e rio needed
Badomali cu
132kV Gujrat- The estimate for
132 kv - II-Ratti T-OFF installation of 2nd
28 Gujrat-11 132k circuit Jalalpur Jatan Overloaded circuit is under
circuit. approval.
IESCO
132KV Links
132KV between 500Ky 32KVKahuta o iaded  Addition of new
29 . City to 132KV ) A )
Kahuta City New Rawat to ' since 2019 circuit is required
Palandri G/S
Mansehra

Source: NTDC 2021 & DISCOs
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3.2.3 Potential Projects for PGC form Constrained T/L

Upon analysis of congestions/constraints in 500 kV, 220 kV and 132 kV T/L system of
NTDC & DISCOs, many T/L were identified which require removal of their constraints
which can be accomplished through either of the following options.

« Increasing size of conductors

« Converting single circuit into double circuit

« Placing extra circuit on existing towers

« NewT/L

In case of PGC, in areas where existing circuits are overloaded and need new T/L, PGC
can pick up econcmically and technically viable new T/L projects in collaboration with
relevant DISCOs and NTDC. Consultant shortlisted few such peotential projects for PGC
from constrained T/L in parallel to NTDC through a collaborative mode instead of a
competitor. The potential projects of 500 kV and 220 kV T/L for PGC are given in the
Table-12 below.

Table-12: Potential Projects for PGC from Constrained T/L

1 500 kV- Sialkot - Lahore North D/C T/L (55km) 2024-26
220 kV D/C T/L from 500 kV Sialkot to 220 kV )
2 Gujranwala -I1 (36 km) , 2024-26
3 (ngl:(Yn)D/C T/L from 500kV Sialkot to 220kV Sahuwala 2024-76
g - . - H T T e P el o g e e -.{
220kV D/C T/L from 220 kV Gujranwala to 500 kV
4 Nokhar (80 km) T 02ees
In/out of existing 220kV Mangla - KSK 5/C T/L at
> _Gujranwata -IT (30km) 7 7 203:‘;26__
6 220kV Nagshah-Qasimpur - Multan 2024-26
7 220kV Qasimpur - Multan D/C T/L {12km} 2024-26
8 500 kV Ghazi Brotha - Faisalabad West D/C T/L (330km) 2024-26

S AVH WA Go.
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3.3 Identification of Potential Projects for PGC
3.3.1 Criteria for Selection of Projects

Based upon detailed review of STGs and future T/L expansion pians of NTDC/DISCOs,
the consultant recommends PGC may undertake newly upcoming transmission line
projects of 500/220/132 kV in NTDC and 5 DISCOs of Punjab. Other T/L projects of both
NTDC & DISCOs falling under the category of loop in & loop out, upgradation,
augmentation, 2™ circuit on same tower etc., are not recommended as potential projects
for PGC. However, it is suggested, before undertaking any T/L project, PGC may liaise
and collaborate with NTDC and relevant DISCOs to avoid any overlapping issue. The

details of potential projects are given in subsequent sections below.

3.3.2 Potential Projects of 132 kV T/L for PGC in STG Plans of DISCOs

The consultant has reviewed the 7t"/8th STG plans of DISCOs of Punjab to extract the
potential T/L projects for PGC. Based on broader criteria for shortlisting the potential
projects for PGC as narrated in Section 3.3.1 above, the total potential projects of 132
kV T/Lin ali 5 DISCOs are identified around 19 nos. having total length of 729 Km which

are provided in Table-13 below.

Table-13: Potential Projects of 132 kv T/L for PGC in STG Plans of DISCOs

Dispersal of Power from 500/220/132 kv

1 Chakwal Canstruction of Double Circuit 132 kV 40
using existing 66 kV Right way of 132 kV
Dispersal of Power from 500/220/132 kV

Chakwal Construction of Double Circuit
2 using existing 66 kv Right way NPS for 132 kv 40
Talagang
3 132 kV Sambli Bheramal to Muree (2nd 137 kY 23
] Source)
Sub Total 103 i
MEPCO
132KV Vehari-Burewala CCT-1, New )
132KV Vehari 220KV - Burewala Old is
4 proposed in 5 year plan to avoid over 132KV 47

loading of 132KV Vehari 220KV-Burewala

and 132KV Vehari-Burewala T/Ls Total

length S
132kV Lalsohanra to Hasilpur and Ludden

circuits, a new 132 kV line to be

5 constructed to provide N-1 contingency and 132 kv 62

for smooth dispersal of power of upcoming

Solar precjects as well. . N

132 kV ;cts emanating fronj 220 kV Vehari 132 KV 65
to Jehanian, a paralleli circuit is planned

. AHW.6 Co.
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Proposed a new circuit in'pa'r:a—llglht-o 132@

7 Muzzaffargarh - Khangarh T/Line 132 kv o __,_3.0___._,._..,
Proposed 3rd circuit paratlel to 132KV

8 Rahim Yar Khan- 1,Ii - Rahim Yar Khan 132 kv 15
S00KV Grid e o

Sub Total 209
FESCO

132kV Daudkhel - Shahbaz Khel circuit, i

9 Planned to construct a new cct. to avoid 132 kv 127
overloading .
132kV Ludewala to Sargodha-I1 G/S , A

10 new circuit is parallel circuit is required to 132 kV 25
avoid over load

11 132kV Ludewala to Kirana Hill. G/S, F_’Ianqed 132 KV 35
to construct a new cct. to avoid overloading
132KV Liberty Tech. to Chiniot Ind. G/S , B

12 Planned to construct a new cct. to avoid 132 kV a1
overloading
132kV Liberty Tech. to Kamalpur G/S,

13 Planned to construct a new cct. to avoid 132 kV 23
overloading UV

Sub Total 251
GEPCO

from 220 Kv Gujrat G.S, Two new 132kV
14 circuits for 132kV Hellan G/S are being 132 kv 54
proposed in 8th STG

132kV Gujrat-11-Ratti T-OFF Jalalpur Jatan

15 circuit, Proposed secod cicuit to avoid over 132 kv 21
loading
Sub Total 75
LESCO
16 Singie Circuit Transmission Line from 132 kV 18
Shahkot - Sangla Hill
Double Circuit Transmission Line Feed for
17 Ex Air Avenue/ Barki 132 kV 34
18 Double Circuit Transmission Line from 132 kV 18
Fatepuri - 132 kV Lahore North e
:
19 Single Circuit Transmission Line from 132 kV 21
Faroogabad - Khanga Dogran2l
Sub Total 91
Gross Total 729

Source: DISCOs
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3.3.3 Potential Projects of T/L for PGC in Plans of NTDC

The consultant has reviewed NTDC plans up to 2026 and extracted the potential 500 kV
& 220 kV T/L projects for PGC. Based on broader criteria for shortlisting the potentia!
projects for PGC as narrated in Section 3.3.1 above, 4 potential projects of 500 kV T/L
having total length of 940 Km and 8 potential prejects of 220 kv T/L having total length
of 563 Km are identified in Table-14 below.

Table-14: potential Projects of T/L for PGC - NTDC Plan up to 2025-26

500 kV T/L Potential
1 Maira - Islamabad West 2 130 )
2 Sialkot New - Lahore Naorth 2 55
3 Ghazi Barotha - Faisalabad West 2 330
4 Ludewala - Nowshera 2 325
Ludewala - Faisalabad West 2 ) 100
Sub Total 940
220 kV T/L Potential
1 H.Fagirian - Ludewala 1T 88
2 500 kV Nokhar - Gujranwala-11 1 80 i
3 Dharki - Rahim Yar Khan 1 105
4 Rahim Yar Khan ~ Bahawalpur 1 150 o
5 Chishtian - Vehari S/C at Lal Sohanra 1 80 -
6 Sialkot New - Sialkot (Sahuwala) 1 12
7 Sialkot New - Gujranwala-1l 1 36
8 Qasimpur - Multan 1 12
Sub Total 563

Source: NTDC

3.4 Identification of Existing and New Bulk Power Consumers

3.4.1 Industrial Estates/EPZs/SEZs/BPCs

It is expected that after the implementation of CTBCM in near future, Bulk Power
Consumers (BPCs) will be at liberty to procure power directly from generators under
bilateral contract. Accordingly, transmission infrastructure would be needed to offtake
power from generators to BPCs and this will provide the transmission business

opportunity for PGC.

There are a number of existing Industrial Estates/ Export Processing Zones (EPZs)/
Special Economic Zones (SEZs) /BPCs in Punjab. In addition, new industrial zones are
being planned in the province, Some of these are under development thereby power

demand is increasing day by day. Itis pertinent to mention here that industries in general
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and export-oriented industries needs reliable, uninterrupted, and affordable electricity to
be competitive in national and international market. These Zones/Estates as a Bulk
Power Consumers may need to be connected with nearby IPPs/generators through
dedicated transmission lines on wheeling principal. The ultimate load demand of the
Industrial Estates/Zones/BPCs within DISCOs of Punjab is estimated around 2000 MW,
Furthermore, the load requirement of housing schemes is huge, so the existing and
upcoming large housing schemes as BPCs in DISCGOs will also be potential projects for
PGC due to requirement of T/L for feeding these schemes. This load demand depicts a
great potential for PGC for wheeling transmission prejects under CTBCM. The existing &
future Industrial Estates/Zones/SEZs/BPCs within DISCOs in Punjab are given in Table-

15 below.

Table-15: Industrial Estates/EPZs/SEZs/BPCs in Punjab

LAN

ST

INTEGTATION B,

1 Rachna Industrial Park Shaikhupura SEZ - 50
.“.,_,2,,- Quaid E Azam App‘a-r"e'zlﬁgg:kmﬁé G'Swh‘ehlkhupura T i 2‘:1(&) o
| 3A T 5un£ﬂar Industnal Estate ST B 330 T i
4 Chunnian lndustrrv'gl' Estate_ - o N B 35 )
5 Okara Industrial Estate T 30
| 6 Leather Industrial Parkk at Sua Asil, +,<—£‘a—5u; 35
77 Chunnion Aqua Business Park T
8 WASA Lahore T T g
9 Orange Line Train T T ﬁf;;m“w ﬁ
10 Lahore CBDA " 94 o
Sub-Total 922
MEPCO
1 Rahim Yar Khan Industrla[“-E—s‘tate o T _ww"mwm”m’é—(;ww
2 Vehari Industrial Estate T “56 T
3 Bahawalpur Industrial Estatem"m T MEEm T
4 b.G Khah Industrial Estate - T - '.TMS_(.)'-. T
5 Multan Industrial Estate T 70 N
6 WASA. Multan o 19 N
- M“NMV:__‘ i Suvb—Tota-I ‘ ‘&1259
FESCO
I bhawal Industrial Estate s0
2 Allama Iqbe;r;wgustrlal Es.tatey(PQEZ)‘vwwm e 00
3 M3 Industrial City (SEZ) T R
4 Value Addition City (SEZ)
5 WASA, Faisalabad T
-
a1 e AHW.G Co.
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1 Gujrat Industrial Estate 35
2 SIE, Wazirabad {ready for inauguration) 25 |
3 SIE, Gujranwala -IV (ready for inauguration) 35
4 WASA Gujranwala L 14
Sub-Total 109
1IESCO
1 Rawalpindi Industrial Estate 35
2 WASA, Rawalpindi 16

Sub-Total 51

Source: DISCOs

Short term industrial estates in Punjab are shown in the geographical map in Figure-11
below.

e Eh TR G e D e e e G R A ER A L e B e . T D R D m ]

Figure-11: Short Term Industrial Estates, Zones and SEZs at a Glance in Punjab
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3.5 Identification of Generation Plans Including Renewable Energy

Plants

The data provided by each DISCO containing existing generation and future generation
projects in the Punjab province, was carefully reviewed. The generation power plant
operated by IPPs which have their contract expiration in near future are identified and
given Table-16 below. Whereas the future generation power projects including
renewable have also been identified which could be potential projects for PGC to supply
electricity to the BPCs in Punjab.

Table-16: Existing & Future Generation Power Plants in Punjab
St oz o5

Kohinoor Power House

Saba Power House

Nishat Power Hbuse

1

z

3

4 Orient Power House

5 Nishat Chunnian Power Housé
6

7

8

9

Sapphire Electric Company

Halmore Power House

e 4 b

Reshma Power House

Saif Power House
10 Atlas Power
11 Repé!a
12 Nishat Chunien
13 Bhikki (QATPL)
14 Balloki

15 Chichoki Mallian SHPP

Sub-Total
MEPCO

1 Taunsa Hyd?gbower Project, Taunsa B—avrlr;-g';g,ﬁﬁiﬂs'rtﬁrfce{ _.,,vR..,_a-h..,‘-f,.m.,._,l. 3;’~ -
e Muzaffargarh _— — e v are <ot s e

2 Kot Addu Power Company (KAPCO), Thermal 1345

3 Kot Addu Power Company (KAPCQ), Coal Fired 060

4 Huaneng Shandong Power Generation Co. Ltd. Rahim Yar “——‘1320

Khan P P e [ e B - = U < A8 . e L - 1

5 M/s. Zorfu Solar Pakistan Pvt. Ltd. . 1oo

6 QA solar Park o S soO
7. Rojhan (Phase-1) Wind/Solar Hybrid - Solar 200

8 Rojhan (Phase-1) Wind/Solar Hybrid - Wind " 100

9 Rojhan (Phase-2) Wind/Solar Hybrid - Solar B 500

10___Rojhan (Phase-2) Wind/Solar Hybrid - Wind " " " 250
11 Bhawalpurenergyltd T T T T 3Lz

12 Hamza FI éugar T T T 15 .

13' Hamza-II, RYK

o AHW.G Co.
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14 AES Lalpir 350
15 AES Pak Gen. 350
16 Muzaffargarh 730
17 Rousch 395
18 Fauji Kabirwala (FKPCL) 151
19 Saif Power, Sahiwal 204
20 Sahiwal {Coal}(HRS) 1250
21 IDW-IT {Sadig Abad) 24
22 RYK Energy Bagasse 25
23 Fatima Energy (FEL) 120 i
24 Thal Power Layyah 25
25 Quide-e-Azam Solar 100
26 Appolo Solar 100
27 Best Green Energy 100
28 Crest Energy Pakistan 100
Sub-Total 9210
FESCU
1 Liberty Power Tech. 202
2 Haveli Bahadur Shah 1230
) 3 Chanar Energy Limited 22 B
= 4 GTPS Faisalabad ‘ 16
5 Jinnah Hydel 68 -
6 Chashma Hydro 184
7 Sapphire Power - 207
8 Davis Energon B . 10 o
9 Chiniot Power T ‘wmé‘ém ‘__:_ i
10 Almoiz Industries Limited 20
Sub-Total 1995
GEPCO
1 Rasul HPP 22
2 Nandipur HPP 14 7
,_.3_ Shadiwal 14
4 Nandipur(Combined Cyclg ) 4‘1“?;5
5 Pia_b-go__l}__aliowal - N 214
' i Sub-Total 689
IESCO
1 AEL (Altern Energy Ltd.) T 7
2 AGL (Attock Gen Ltd.) T 156
sub-Total 183

Source: DISCOS —

T
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PPDB has already initiated development of hydropower projects {HPPs). The upcoming

hydropower generation projects in Punjab along with name of the project, lacation,

capacity and name of sponsor are listed in Table-17 beiow.

Table-17: Upcoming Hydropower Generation Projects in Punjab (IPP Mode)

1 Taunsa Hy;lropower Project, Taunsa 135 To be advertised afresh
Barrage, District Muzaffargarh
Gugera HPP, Upper Gugera Branch
2 Canal, Nankana 3.6 Gugera Power Company
3 Mandi Baha-ud-din HPP, Lower 3.3 Mandi Baha-Ud-Din Energy
Chenab Canaf, Gujranwala ’ Limited
4 Khanewal Hydropower Project, 1 Khanewal Hydropower
LBDC, Khanewal (Pvt.) Limited
MW Rasul HPP, Rasul Barrage,
> Mandi Baha-Ud-Din 18 52 Hydro Ltd
Alka HPP, Jhang Branch Canal, .
6 Hafizabad 1.8 Alka Power (Pvt.) Limited
7 Mehar HPP, B.5. Link-I Canal, 10.49 Mehar Power (Pvt.) Limited
Kasur
C.). HPP, C2 Link Canal, District .
8 Khushab 25 C.J. Hydro Limited
9 Lucky HPP, Marala Barrage, Sialkot 20 Olympus Energy (Pvt.)
Limited
10 Chichawatni HPP, LBDC, Sahiwal 1.6 Saigols (Pvt.) Limited &
Assaciates
11 Murree HPP, Kanarkas Nallah, 12 Murree Hydropower (Pvt.)
District Murree Limited
D.G. Khan Link - III HPP, D.G. _
12 Khan Canal, DG Khan 4.6 Engro Energy Limited
13 0.3 MW Data HPP, District Jhang 0.3 Data Oil Mills
Ravi HPP, Lower Bari Doab Canal, Trident Power JB {Pvt.)
14 X 4.6
Sahiwal Ltd.,
15 Kasur HPP, BRBD Link Canal, Kasur 2.45 Packages Power (Pvt.)
Limited
LCC HPP, Lower Chenab Canal, M/s Trident Power GR {Pvt.}
16 . 7.5 R
Gujranwala Limited
Khokhra HPP, Gujrat Branch Canal, Blue Star Energy (Pvt.)
17 ; 2.8 A
Gujrat Limited
Total  254.04 MW
P S _—
Source: PPDB
45 4 - AHW.&Co.
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3.5.2  Small Hydropower Projects in Punjab

The small hydropower projects to whom Letter of Intents (Lols) have been issued by
PPBD to be developed in near future along with their status are given in the following
Table-18 below.

Table-18: Captive Hydropower Projects (LOIs issued)

R L AR SR

1 HPP on Lower Gugera Canal at RD. 65+000 1 CAF Hydro

2 2&-17?90%% Lower Gugera Branch Canal at RD, 15 Wajid Igbat & Co.

3 IZZi%réé_ower Jhetum Canal (LJC) at RD. 1.89 Punjab Power Company

4 Pakpattan Canal at RD. 304+340 1.28 Punjab Power Company

5 Burala Branch Canal - RD. 1664000 | 1.55 Punjab Power Company

6 BRBD Link Canal - RD. 4334958 1 Punjab Power Company
Total 8.22 MW

Source: PPDB

3.6 Identification of Weak and No Grid Areas in Punjab. How PGC can

electrify these Areas.

Most of the areas of Punjab are electrified but yet there are some areas which are not
electrified and there is no grid. On the other hand, there are some weak grid areas. These
weak grids are not able to supply power to meet the load requirement of those areas due
to many reasons. The one of the major reasons is transmiésion line constraints which is
due to over loading or incapable old transmission lines to cater Ioads of expansion of
existing and new loads in the surrounding areas. These areas can be eiectrified by solar
and wind hybrid projects as indicated in the short-term generation plan in Rojhan, D.G.

Khan and Muzaffargarh.

Identification of week grid areas and no grid areas in Punjab is done in general by
analysing the historical record and projected plans for next 5 years of DISCOs. The
assumption is made that in these areas electrification is not expected in near future. The
non-electrified areas identified in district Muzaffargarh, Rajanpur and D.G. Khan along
with Indus River with some of villages named as Baitwala, Gujabahar Sial, Patti Rid,
Bhindi Hakeem, Moza Mondas etc. up tc Rojhan which are yellow marked on map and

shown in Figure-12 below.

I

45 ehAN

p =




-(83-

September, 2022 Punjab Grid Company (PGC)

Final Feasibility Report

Figure-12: Non Gird Areas in Punjab
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3.6.1 Solar/Wind Potential in Punjab

To assess the solar and wind potential in Pakistan, World Bank has recently conducted a study i.e.,
“Variable Renewable Energy Locational Study”. The study has also identified the sites in Punjab

suitable for solar power potential as detailed in Figure—13 below.

Figure-13: Solar Power Potential in Punjab
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There are various proposed project sites suitable for solar power which are close to the existing
grid and can be exploited straightaway. Punjab has already exploited some solar sites during the
last few years. The WB study envisages the solar projects for short term, medium term and long

term, The grid connercted opportunities for short term and medium term are tabulated below.

ER TS SR B S R S TR TN I

The sites for solar and wind power plants which are found technically feasible for grid integration
in Punjab province for the short-term scenario of 2023 are given in Table-19 below. The total

potential in these 10 sites is around 1530 MW,

Table-19: Solar Sites for Short Term Scenario in Punjab

1 QA solar Park MEPCO/ NTDC Solar 500
2 Chishtian MEPCO/ NTDC Solar 300
3 Dina IESCO Solar 100
4 Fateh Jhang IESCO Solar 100
5 Ahmadal IESCO Sotar 50
6 ‘Kharian GEPCO Solar 50
7 Binga GEPCO Solar 50
8 Noorsar MEPCO Solar 30
9 Taunsa MEPCO Solar 50
' 200

10 Rojhan (Phase-1) MEPCC Wind / solar Hybrid 160

Total 1,530

IR AT A SO PYR AEY FRTSE FUDRS SR SN SP DRI o

The sites identified for solar and wind power plants which are found technically feasible
for grid integration in Punjab province for the medium-term scenario of 2025, are given
in Table-20 below. More grid infrastructure is needed in order to evacuate the power

from large-scale solar parks. The total potential in these 16 sites is around 1390 MW,

Table-20: Solar Sites for Medium Term Scenario in Punjab

vy

1 Chakkri 100
2 Kalar Kahar IESCC 100
3 Pindi Gheb 100
4 Chunian ) 30
5 Habibahad e LESCO L 30,&,_ :
6 Darya Khan . FESCO 100
= 7 Athran H_a_:;airs _ ) 100

a8
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8 Rangpur 50
g Muzaffargarh _ 100
10 Alipur 100
11 Hasilpur MEPCO 100
12 Lodhran 30
13 Fort Abbass 50
14 Firoza 50
15 Dajal 50
16 QA Solar (Phase-2) MEPCO/NTDC 300
Total 1,390

3.7 Mini/Micro Grid

The Consultant is of the view that Government of Punjab may consider implementation
of Mini/Micro grid in Punjab. Punjab has a large irrigation system on canals which has
potential of small /mini hydropower and this potential could be exploited for providing
cheap electricity to peopulation and small industry located in nearby areas. Moreover,
solar and wind potential are also available both near to grid and in no grid areas as well.
These potentials may be exploited and utilized economically by creating a Mini/Micro grid.

Most of areas in Punjab are electrified but still there are some areas of population which
are yet to be electrified due to various reasons. Punjab has natural energy resource like
small/mini hydropower, solar, wind, etc. which can be utilized to electrify those weeks or
no grid areas of Punjab. Expansion of centralized grid is not economically viable in most
of the remote un-electrified locations in Punjab. In this regard, Mini/Micro grids
development offer an excellent opportunity to address this problem and to improve the
life quality of pecple living in those areas, facilitating irrigation, local cottage industry,
etc. and complement the economy thereof.
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3.8 Projects Phasing for PGC

Based on the anticipated potential projects and information provided by PPDB, the
phasing of projects for PGC is given Table-21 below.

E?;,
X

< Rojhan to No Grid Areas

132 kv

Sr. Project name Voltage Level Distance {Km) Source
Rshma Power Plant to T e 7
1 Sundar Industria| Estate 132__kv_ . ,_k,,__h._._ji, _,_*,h\,,,,‘_._“g‘s;??,n\y . ‘i
Rshma Power Plant to i
2 Orange Line Authority 132 kV 40 96.96 MW |
_____________ Lahore .. - e e oo ]
Chishtian Solar Plant to i
3 Bahawalpur Industrial 132 kv 149 250 MW :
Estate - N et om et o e
Chishtian Solar Plant to !
7 Multan Industrial Estate e RSO
i Chishtian Solar Plant to i
5  Muzaffargarh Industrial 132 kV 187 250 MW !
Estate e e reeeem eeee <t e
Chishtian Solar Plant to ¢
_° vehariIndustrial Estate W 8 20T o
Chishtian Solar Plant to |
i H
7 Okara Industrial Estate _ ST S
Chishtian Solar Plant to
8 Chunnian Aqua Business 132 kV 166 250 MW
il \-',-.‘.:\! £o- i -y
Taunsa to Industrial
1 State :

" Muitan Industrial State to T T
i 2 Vehari Industrial State 132 kv 80 135 Mw !
i Taunsato DGK Industrial T
i 3 state 132 kv . 65 135 MW
j
o a0 5 1 v i o viats e e e ,.,__.g
Rojhan to RYK Industrial i ]
4 State : }32 kv 40 300 MW i

300 MW

A ‘{3. r '
1 H.Faqirian - Ludewala 220 kv 8s _ i
T Ve e ettt e oo o o e e < te 2o o e i e e e et < eeon ;
2 Gujranwala-11 220 kV 80 - i
i
f Chishtian - Vehari S/Cat e e T 3
{3 Lal Sohanra 220 kv 80 -
“ “Sialkot New - Sialkot o T -
¢4 (Sahuwala) 220 kv 12 - :
is Sialkot New - Gujranwata-II 220 kv 36 4
Vi
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6
10 Maira - Islamabad West 500 kV 130 -

QasTmHur - Mu|tanv

220 kV 12 -

{1 Sialkot New - Lahore North
|, Ludewala - Faisalabad West

500 kv 55 -

100 -

T/L from Chakri to required
load center from solar plant - 100 MW
in future

13

T/L from Kalar Kahar to

i required load center from i

solar plant in future :
Lo h

T/L from Darya Khan to
required load center from . 100 MW |
solar plant in future
TT/Ufrom Ali PUr to required
1 load center from solar plant _ 100 MW
in future

e BT SR T T T T

17 required load center from B 100 MW
solar plant in future

- --"T/[fFBmHaal—PGFEo e e i e e £ e e e = <peimn s s <+ e e

18 required load center from _ ; 100 MW
solar plant in future

T/L from Athram Hazraito ;
19 required Iogd center from _ _ 100 MW 4:
solar plant in future ;

T/L from Muzaffargarh to T T
>g reduired load center from 3 . 100 MW -
solar plant in future

"1/l from Rangpurto
21 required load center from R 50 MW
solar plant in future ;

T/L from Fort Abbas to . T
required load center from } 50 MW
solar plant in future

P22

~T/L from QA Solar Park to

23 required load center from B _ 300 MW
solar plant in future

.
i
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The single line diagrams/maps of the proposed short and medium term T/L projects are

given in Figures 14-19,

Figure-14: Reshma Power Plant to Sundar Industrial Estate

Figure-15: Reshma Power Plant to Orange Line Authority Lahore
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Transmission Line for Chishtian Solar Plant
Proposed 250 MW Chishtian solar project can also be a potential project which would

need power evacuation/transmission in near future. Thus, from PGC perspective the
transmission infrastructure development from this power piant to nearby grid stat'ion
could be a short run potential project. It is expected that the evacuated power from t;h'ls
plant can be supplied to WASA facilities located at Multan, Bahawalpur, Faisalab'ad,
Lahore as well as Lahore Orange Line Metro Train (OLMT). As most of these facilities are
spread throughout the province thus at the outset, the viable option can be to transmit
power through NTDC/DISCO(s) system under a wheeling arrangement, as MEPCO 132
kV grid station is located at around 28 km and NTDC 220 kV grid station is located at

around 12 km from proposed Chishtian solar plant as shown in Figure-16 below.

In addition, the power can also be evacuated and supplied to the WASA installations,
industrial estates as well as OLMT etc. by deveioping dedicated T/Ls of various length by

PGC subject to its detailed feasibility study as shown in Figure-17.

Figure-16: Chishtian 250 MW Solar Plant to 132 k
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Figure-17: Chishtian Solar Plant to Bahawalpur, Multan, Muzaffargarh, Vehari & Okara Industrial Estates
and Chunnian Aqua Business Park
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Figure-18: Taunsa to Multan, Vehari, DGK Industrial Estates
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Figure-19: Rojhan to RYK Industrial Estate
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4. PROVINCIAL GRID COMPANY

After unbundling of WAPDA, NTDC was incorporated as the grid owner entity. The system
operations and payment settlements were also aliocated to NTDC under the same license
as to exercise grid and commercial codes. With the passage of time especially after the
installations of private power plants the need was felt to isolate the varicus functions of
NTDC and allocate them to specialized entities. Accordingly, CPPA-G was incorporated as
a market licensee to oversee and implement the commercial code while for system
operations activities an independent system operator in the form of NPCC was
incorporated to implement grid code for safe and reliable power system. During the last

decade numerous changes have cccurred in power sector of Pakistan.

After 18" Amendment in the Constitution, provinces are encouraged to establish their
own companies/entities for handling relevant activities in various sectors including
transmission segment of power secter. Thus, in this direction Sindh and KPK provinces
have already incorporated their provincial grid companies to develop transmission
infrastructures in their provincial territories. Now, Punjab province is also envisaging to
establish its own grid company as it has enormous potential in terms of load demand and
unexplored energy resources. In the near future it is foreseen that a provincial grid
company would be required to transmit the power from power plants to major load
centers especially BPCs and unserved areas, The proposed Punjab Grid Company (PGC)
would be required to interact with key stakeholders of power system of the country for
smooth operations/functioning. This Chapter will provide a discussion on the electricity
business in general and transmission of electric power in particular as relevant to
provinces. The Constitution of Pakistan is the primary document containing broad
provisions about the subject of electricity and role of provinces. The Regulation of
Transmission and Distribution of Electric Power Act 1997 (NEPRA Act) also contained such
provisions which broadly touched upon the role of provinces in undertaking functions of
electricity business in a similar context as provided under the Constitution. The amended
NEPRA Act 2018 provides specific provisions about transmission of electric power by
provinces and overall regulatory framework for the sectbr. National Electricity Policy,
which provides vision of the Government and defines access to affordable, secure and
sustainable energy as the bread and overarching goals for power sector is another

relevant high level instrument about the role of provinces.

Framework of regulatory regime as contained in the Act envisages a number of entities
for the safe and reliable operation of power sector. These include generation companies,
national grid company, national power control centre (NPCC), distribution companies,

electric suppliers, electricity traders and other licensees functioning under the Act. More
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importantly, to perform its functions, PGC would be required to keep a close coordination

and working relationship with NEPRA.

The provincial grid company of Punjab in order te handle transmission projects would
require unfailing financial and administrative support of province. Such important factors

have also been identified and discussed in this Chapter.

4.1 Subject of Electricity under the Constitution

It may be noted that before 18" Amendment, Electricity was placed under ‘concurrent
list’. After 18" Amendment ‘concurrent list’ was taken out of the Constitution of Pakistan
however, the subject of electricity has been placed under Federal Legislative List at serial

no.4 in PART II of 4™ SCHEDULE. Article 157 of the Constitution provides as under;

“Electricity
Article 157.
(1) The Federal Government may in any Province construct or cause to be constructed

hydro-electric or thermal power installations or grid stations for the generation of
electricity and lay or cause to be laid inter-Provincial transmission lines:

Provided that the Federal Government, prior to taking a decision to construct or cause to
be constructed, hydro-electric power stations in any Province, shall consult the Provincial

Government concerned.

(2) The Government of a Province may:

(a) To the extent electricity is supplied to that Province from the national grid,
require supply to be made in bulk for transmission and distribution within the
province;

{b} Levy tax on consumption of electricity within the province;

(c) Construct power houses and grid stations and lay transmission lines for use
within the province; and

(dy Determine the tariff for distribution of electricity within the province.

(3) In case of any dispute between the Federal Government and a Provincial Government
in respect of any matter under this Article, any of the said Governments may move

the Council of Common Interests for resolution of the dispute. *

Therefore 18™ Amendment has provided clarity to the subject while defining the roles of

federal government and provinces.
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4.2 Relevance of NEPRA Amendment Act 2018 and National Electricity
Policy

As discussed earlier that although the Constitution of Pakistan allows provinces,
undertaking generation, transmission and distribution of electricity functions, NEPRA
Amended Act, 2018 (The Act) and the National Electricity Policy 2021 (NEP), have further

elaborated such role and also the role of a provincial grid company.

4.2.1 NEPRA Amended Act 2018

Powers and Functions of the Authority are stipulated under section 7 of the Act. Under
subsection (1) of section 7, the Authority is exclusively responsible for regulating the
provision of electric power services. Under subsection (3) of section 7 of the Act;

“the Authority shall— (a) determine tariff, rates, charges and other terms and conditions
for supply of electric power services by the generation, transmission and distribution
companies and recommend to the Federal Government for notification;” Sub-section (4)

of section 7 provides for the role of provinces as follows;

“Notwithstanding anything contained in this Act, the Government of a Province may
construct power houses and grid stations and lay transmission lines for use within the
province and determine the tariff for distribution of electricity within the province, and
such tariff shall not be called into question by the Authority. (Emphasis added). It may
be noted that above section of NEPRA Act takes strength of Article 157 (2) (¢) and (d) of
the constitution, while further clarifying the role of NEPRA as for its tariff determination

powers.

The Act under Section 14A also provides features of policies to be developed under NEP
on which the federal government may seek assistance and inputs from NEPRA. In this
respect subsection (2) (c) of section 14(A) specifically provides for the integration of
national and provincial transmission systems. The same section of the Act under
subsection (4) also requires that the federal government shall prepare National Electricity
Plan in accordance with the policies i.e. NEP, in consultation with the provincial

governments.

To provide a regulatory cover to provincial role in transmission of electricity, the Act,
under Sections 18A and 18B stipulates, requirement of a license to be granted by NEPRA
and responsibilities of provincial grid company under the Act. It may be noted that the
Act primarily assigns PGC the role of ‘transmission service provider’ on a non-
discriminatory basis, including transmission, interconnection services and open access to

the users of its system. It is also to be clarified that beyond above noted functions, no
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other roles like dispatch of power plants have been foreseen in the Act for provincial grid

company.

It may be noted that the Act have not addressed provincial grid company’s role in isolated
systems (systems not connected with national grid). It may therefore be argued that the
regulatory regime of provincial grid company under the Act is limited to grid connected

system.

4.2.2 National Electricity Policy

As discussed in earlier section, the Act under Section 14 contains those important factors
expected to form basis of national electricity policies. The federal government has
approved National Electricity Policy 2021 (NEP), containing a number of provisions about

the role of provinces. According to section 5.1.10 of NEP;

“Subject to Article 157(2) of the Constitution, the Provincial Governments may make
their own electricity policies (including generation, transmission & distribution) and
execute related projects within their boundaries without the requirement of selection by
Indicative Generation Capacity Expansion Pian (IGCEP), as long as such projects are not
connected to the national grid and do not impose any obligation on any Federal
Government entity. Such projects can subsequently be connected to the national grid,
subject to the consent of the Federal Government, based on the principle of least cost

and selection by IGCEP. "

Section 5.1.10 of NEP as reprocduced above, leads to a clear path for a province for
development of its generation, transmission and distribution projects. For independent
implementation and operation of projects by a province, the only condition for such
projects is that those are not connected with the national grid and which do not impose
any obligation on any federal government entity. Further elaboration is provided for
generation projects by a province, as it is stated that such projects will be exempt from
satisfying the requirement of; to be part of Indicative Generation Capacity Expansion
Plan (IGCEP). It may be noted that according to the Grid Code, a generation facility, to
be connected with the national grid, must be a part of IGCEP. The principle will also be

applicable to the transmission and distribution projects.

In view of above, a provincial grid company may operate under two regimes. If connected
in a national grid, it will be a licensee under Section 18A of the Act, primarily operate in
an integrated system and perform functions and duties as provided in the Act. Under the
second regime, provincial grid company will be allowed to implement such projects which

are to operate independently (isolated systems) while PGC will act as a service provider.
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Specific provisions on ‘transmission’ of electricity have been covered under section 5.2
of NEP. The relevant sub-sections aboui provincial role are discussed in the following

sections;

*5.2.2. Subject to Article 157(2) of Constitution of Pakistan and law, the provincial
governments shall have the powers to construct grid stations, lay transmission lines, and
engage in the transmission of electric power within the territorial limits of such Province.
Wherever the Province intends to connect its transmission system to the national grid,
the National Grid Company (NGC) will be solely responsible for the centralized
Transmission System Expansion Plans (TSEP). The TSEP shall provide for integration of
the national and provincial transmission systems. For such integration, the PGCs and
Special Purpose Transmission Licensees (SPTLs) shall coordinate with the NGC and
provide all relevant data required by the NGC, at the conception stage prior to any
execution, to prepare the TSEP. The NGC, PGC and SPTL, while discharging their
respective responsibilities, shall ensure compliance with TSEP approved by the

Regulator.™

It may be observed that the province has a choice to be involved in the transmission
business under both scenarios. As long as it is involved in the transmission of electricity
in isolated mode that may be done independently; without following NGC instructions
and without the requirement of its projects to form part of TSEP prepared by NGC.
However, when the province intends to connect its system with the national grid, it will

be required to have such integration through TSEP i.e. in consultation with NGC.

The NEP otherwise also, expects that NGC to explore investment options including
financing/investment by provincial governments (refer to section 5.2.3 for expansion of
its transmission network. Therefore, for integrated networks NGC and provinces will have
close coordination. Similar coordination has been envisaged for state owned distribution
companies and provincial governments {refer to section 5.3.6) to implement their
expansion plans as approved by the regulatcr and aligned with IGCEP and TSEP, where
applicable.

NEP also elaborates (refer to section 5.8.2) the manner in which NGC will prepare and
the regulator will approve IGCEP and TSEP. It is stipulated to have close coordination
with provincial governments during preparation and approval, whereas all the
stakeholders including one window facilitators (PPDB of Punjab Province) will be bound

to follow these plans during implementation of their projects.
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4.3 Role of Provincial Grid Company under NEPRA Act

Licensing requirement for a provincial grid company is contained under section 18A of

the Act as reproduced here;

18A. Provincial Grid Company
(1) The Authority may, subject to the provisions of this Act and after such enquiry as it

may deem appropriate, grant a licence authorizing a company owned by a provincial
government to engage in the transmission of electric power within the territorial limits of

such Province, subject to such conditions as it may impose:
Provided that only one such licence shall be granted for each Province at any one time.

(2) The eligibility criteria for grant of license as a provincial grid company shall be
prescribed and shall include, without limitation
(a) Minimum solvency requirements;

(b} Minimum technical and human resource requirements.

It may be observed that under section 18A, one licence will be granted by the Authority
for the provincial grid company to carry out its functions for its two regimes i.e. isolated

mode as well as for integrated mode as and when required.
Section 18(B) stipulates responsibilities of provincial grid company as reproduced here;

18B. Responsibilities of Provincial Grid Company.
{1) The provincial grid company shall be responsible to operate and provide safe and

reliable transmission services on a non-discriminatory basis, including to a bulk-power

consumer who proposes to become directly connected to its facilities.
(2) Without prejudice to the foregoing responsibilities, the provincial grid company shall:

(a} Provide transmission and inter-connection services to the national grid
company and to others, wherever necessary, at such rates, charges and terms and
conditions as the Authority may determine;

(b} Purchase inter-connection service from the national grid company as may be
necessary and to connect its facilities to the national transmission grid at the rates,
charges and terms and conditions determined by the Authority;

(c) Follow the performance standards laid down by the Authority for transmission
of electric power, incfuding safety, health and environmental protection instructions

issued by the Authority or any Governmental agency;
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(d) Make available to the general public the tariff specifying the Authority's
approved rates, charges and other terms and conditions for transmission services;
(e) Not levy any rate or charge or impose any condition for the transmission of
electric power which has not been approved by the Authority as a tariff;

(F) Not cause a division or any associated undertaking to engage in generation and
distribution; and

(g) Develop, maintain and publicly make available, with the prior approval of the
Authority, an investment program for satisfying its service gbligations and acquiring

and seliing its assets.

4.3.1 Provincial Grid Company and Relevant Sector Players

PGC as a licensee under NEPRA regulatory regime will be required to interact with a
number of entities and licensees including NEPRA, NGC, generators, distribution
companies and others depending on the regime (isolated or integrated mode) in which it
is operating. Naturally it will be most important and critical for PGC to have a close
interaction with NEPRA as it will grant license to PGC if it meets eligibility criteria under
section 18A of the Act. Subsequent to obtaining license PGC will be required to file tariff
petitions before NEPRA for its operations as well as for determination of rates and charges
and other terms and conditions for interconnection services under different scenarios.
Subject to licensing conditions PGC might be required to have regular reporting about
adherence to performance standards laid down by NEPRA. In addition to above PGC will
also be required to have interactions with other entities like electricity suppliers, traders
and power dispatch control centre in view of the evolving market structure pursuant to
the CTBCM approved by NEPRA in December 2019. A discussion about the relationship

of PGC with some of the relevant players in the sector is as follows;

Transmissign Service Providers

The existing regulatory regime in addition tc PGC, allows two other entities to engage in
transmission business namely; NGC and Special Purpose Transmission. Whereas NGC is
responsible for operation and safe, reliabie transmission and interconnection service for
a territory, Special Purpose Transmission License will be granted by NEPRA for specific
transmission facilities. Therefore 3 entities i.e., PGC, NTDC & SPTL will operate side by

side in the transmission sector.

NGC/NTDC
Subject to section 17, NGC as a licensee is exclusively responsible for the transmission

service in the territory as specified in its license. Essentially NGC is authorized to carryout
transmission service all over Pakistan. Presently National Transmission and Dispatch
Company (NTDC) is holding the license under section 17 of the Act. NEP also recognizes

v
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this role of NGC and states that it is responsible for laying inter-provincial transmission
Lines. According to section 18 of the Act, some of the key responsibilities of the national
grid company include;
« Carryout transmission and inter-connection services,
« Charge only approved rates by the Authority,
« Not cause a division or any associated undertaking to engage in generation and
distribution: and

+ Perform the functions of a system operator.

Special Purpose Transmission (SPT)
Section 19 of the Act provides provisions for Special purpose transmission. According to

section 19, the Authority may, in the public interest, grant a licence authorizing the
licensee to engage in the construction, ownership, maintenance and operation of
specified transmission facilities and shall:

{a) Provide transmission and inter-connection services to the national grid company and
to others, wherever necessary, at such rates, charges and terms and conditions as the
Authority may determine;

(b) Purchase inter-connection service from the national grid company as may be
necessary and tc connect its facilities to the national transmission grid at the rates,
charges and terms and conditions determined by the Authority;

(c) Make its transmission facilities available for operation by the national grid company
consistent with applicable instructions established by such company;

(d) Follow the performance standards laid down by the Authority for transmission of
electric power, including safety, health and environmental protection instructions issued

by the Authority or any Governmental agency;

Comparison of functions of NGC, PGC and SPT

Before a comparison of the three transmission service providers is made, a look at their
responsibilities as contained in the Act, shows that all the three entities will be required

to carry out transmission and interconnection services.

According to section 2 {xxvi) of the Act, ‘transmission’ means the ownership, operation,
management or control of transmission facilities, whereas according to section 2{xxvii)
—transmission facilities mean electrical transmission facilities including electrical
circuits, transformers and sub- stations operating at or above the minimum transmission
voltage. Minimum transmission voltage according section 2 (xix) means sixty-six kilovolts
or such other voltage that the Authority may determine to be the minimum voltage at

which electrical facilities are operated when used to deliver electric power in buik.
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The other key responsibility of PGC, NGC and SPTL for providing inter-connection
service is defined under section 2 (xiv) as the connection of one company's electrical
facilities to another company's electrical facilities. Therefore NGC, PGC and SPTL are

expected to carry out above noted two functions although under different domains.

The following Figure-20 present schematic explanation of NGC/NTDC, PGC and SPTL

and their relationship with other entities.

Flgure 20: Schematic Explanatlon of NGC/NTDC, PGC and SPTL and their Relatlonshlp with other Entities
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From the discussion above, though it may appear that the three entities (NGC, PGC,
SPTL) overlap in all respect in performing these functions, however it is also to be noted
that in addition to above key functions, there are a number of provisions in the Act, which

differentiate their roles.
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The following Table-22 shows overall comparison of three licensees under the Act;

Table-22: Overall Comparison of 3 Licensees

Punjab Grid Company (PGC)

Isolated Integrated
s it et X ; Regime Regime
NEPR.A Licensing ves Single License for Both Regimes Yes
R U T I e vt e e et £ o e e
i T
To be provided To be provided to o be
. - to the users of provided to
provide transmission § . ) the users of
. To the users of  provincial grid . . the users of
and Interconnection . provinciai grid -
) its system company SPTL facilities
services company system . ;
system other including NGC including
than NGC J NGC |
~Purchase ' For using . From NGC for From NGC for
interconnection systems of Not Required using NGC system using NGC
| services PGC and SPTL 9 Y system
Yes -- as
System
Dispatch and operate Operator till NO NO NO
system separate
license is
..granted to 50 e e et b b s et reete e e e e et e
Offer |ts
Follow Instructions of . No explicit facilities to
NGC for Operation Not Applicable No requirement NGC for
e e e Operation
Investment Yes Yes Yes No
LProgramme
Generation &
Distribution No No No No
Yes -- till
Grid Code §eparat§ No No No
Development license is
- B __granted to SO i
No direct role of
PGC but Province
IGCEP Development Yes No is required to be No
consulted as per
NEP e
Consultation Consultation is
TSEP Development Yes may be mandatory with Nao
required NGC

It may be noted from above comparison that role of NGC is quite distinct from PGC and

SPTL, as long as it is also responsible for system operation which at a later date is

foreseen to be carried out by System Operator.
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Expanded Rote of PGC under Isolated Regime; Maintaining Secondary Grid
Responsibilities and functions of PGC under isolated regime have been discussed above.

It is also observed that though NEP envisages isclated mode for PGC, it expects that

subsequently PGC will connect its system with national networks so as to have integrated
network and operation. It is a reasonable consideration for smaller networks, as
practically for a reliable supply of electricity, multiple supply sources and mesh of
transmission lines will be required, which may not be feasible for provinces with relativety
smaller electricity demand. Punjab province on the other hand has a major share of
electricity demand. Therefore, it is likely that the provincial grid can grow to an extent
where it includes independent networks for supply, transmission and consumption
without connecting to national grid. For such a scenario i.e. isolated mode, PGC will be
required to have expanded functions and responsibilities. For instance, power generation
dispatch and other transmission system operation will be required to be carried out
independently by PGC. Under the existing reguiatory regime however, that would not be
possible unless provincial regulators are introduced. A provincial regulatory regime would
allow development of grid code for its secondary grid including dispatch of generation
facilities for a reliable network. For the intervening period however, PGC may have to

adopt existing grid code developed by NTDC and approved by NEPRA.

4.3.2 Generators

Generation of electricity and its transmission is integral to the overall part of the sector.
The existing generation facilities consist of a number of sets of power plants in private
sector set up under 1994 power policy, 2002 policy and under China—-Pakistan Economic
Corridor (CPEC) regime, Renewable energy generation includes solar and wind energy
power plants. In addition, public sector thermal plants i.e. *‘GENCOs’ and hydro power
plants also form part of generatiocn mix. These generation facilities have been granted
licenses by NEPRA for a specific period, depending cn their useful operating life. Under
the Act, generation business is to be gradually delicensed, therefore generation facilities
will be setup in view of sector conditions, whereas procurement is generally foreseen
through competitive bidding mode.

As required in the NEP, generation power plants to be connected to national grid will be
inducted through an integrated energy planning process and those need to form part of
the least cost expansion plan (IGCEP).

The Act under section 14C has specifically allowed captive generation. Section 14 C is
reproduced as under;

w

Captive generation
(1) Notwithstanding anything contained in this Act, a person may construct, maintain or

operate a captive generating plant and dedicated transmission lines:
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Provided that the supply of electricity from the captive generating plant through the grid

shall be regulated in the same manner as the generating facility of a generating company.

(2) Every person, who has constructed a captive generating plant and maintains and
operates such plant, shall have the right to open access for the purposes of carrying

electricity from his captive generating plant to the destination of his use:

Provided that such open access shall be subject to availability of adequate transmission
facility and such availability of transmission facility shall be determined by the national
grid company or the provincial grid company, as the case may be:

Provided further that any dispute regarding the availability of transmission facility shall

W

be adjudicated upon by the Authority.

Captive generation plants therefore represent a real opportunity for PGC as construction
of dedicated transmission have been allowed under section 14 C of the Act as shown

above.

4.3.3 Distribution Companies

Distribution companies are required to provide network services by receiving electricity
in bulk at their delivery points for distribution to lower voltage networks. Therefore, PGC
will have to undertake transmission projects to facilitate delivery of power to distribution

companies.

4.3.4 Bulk Power Consumers

A bulk power consumer (BPC) under the Act has defined in section 2 (ii) has been defined
as follows;

“bulk-power consumer means a consumer who purchases or receives electric power, at
one premises, in an amount of one megawatt or more or in such other amount and
voltage level and with such other characteristics as the Authority may specify and the
Authority may specify different amounts and voltage levels and with such other

characteristics for different areas; "

Since BPCs may receive power directly from generators and other relevant entities,

therefore it will be usefui to keep track of BPCs. .

~AHW.ECo.

i CHARTERED ACCOUMTANTS
ATOH 3w spaesrioss L

67 LLAN




-204-

September, 2022 Punjab Grid Company (PGC)
Final Feasibility Report

4.3.5 Provincial Government
The provincial government will not only be the owner of the PGC but may facilitate PGC

in a number of ways and will be deliberated in succeeding sections.

4.3.6 Relationship of PGC with Other Entities

NEPRA
The most important stakeholder for setting up PGC and during its functioning will be

regulator/ NEPRA. As discussed earlier, the requirement under the Act to be satisfied for

its eligibility as a licensee and subsequent responsibilities during operations requires that
PGC will maintain continuous interaction with NEPRA. In this respect the following
minimum areas are identified;
«  Petition for obtaining license from NEPRA and requirement to meet obligations
contained in license
+ Filing of tariff petition including short to medium term plans for its operation
and management (use-of-service charges) as a company
»  Filing of tariff petition and data submission for every transmission project that
PGC decides to undertake
+  Submission of regular operational performance reports to NEPRA
¢« Submission of progress reports on its ongoing projects
*»  Submission of its future plans before NEPRA
« Providing inputs on NEPRA concept papers for developing reguiatory regime
and participation in conferences, hearings for promoting its position on key
issues
« Information sharing as desired by regulator
» Sharing of its rates and charges and other terms and conditions approved by
NEPRA with public

PGC vs NGC/NTDC

According to the regulatory regime, also discussed in earlier sections, PGC will operate
under two regimes which may work in parallel. As a transmission and interconnection
service provider PGC may have a number of projects which are not connected with the
national grid representing an isolated regime. At the same time however, PGC may decide
to link its other projects with the national grid thereby operating in an integrated regime
for such projects. The relationship of PGC with NGC will have different perspectives.
Irrespective of any regime, for processing of every project PGC will be required to take a
number of steps. During the planning phase, the role of the project will have to be
ascertained while also deciding about the time frame over which it will operate as a

standalone project or otherwise.
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Isolated Regime
If PGC decides to undertake a project in isolated regime, it will target those entities which

plan to operate without connecting with the national grid. In this respect entities like
generation facilities, providing electricity to isolated areas may request PGC for provision
of transmission and interconnection services and there may not be any real requirement
of coordination with NGC. NEP also outlines similar concept about isolated generation
facilities viz a viz relevance of IGCEP. However, in a broader perspective and long term
scenario, information and data exchange between PGC and NGC would be useful. It is
therefore observed that information and data about PGC prospective projects, be shared

and exchanged with NGC, enabling it for a coherent transmission planning at country

level.,

Provincial Load Dispatcher {(PLD)/Control Centre
Initially, under the isolated mode, unless a grid is developed, ne dispatcher would be

required but after development of grid infrastructure there will be requirement to
establish a provincial load dispatcher/control centre in order to contro! the frequency and

voltage level of PGC transmission system for safe and reliable power dispatch.

Integrated Regime
When operating under integrated regime there are obvious factors which necessitate a

close coordination with NGC/NTDC and with National Power Control Centre (when a
separate license is granted). According to the existing NEPRA approved Grid Code, NTDC
will be responsible for preparing transmission expansion plans for different future
scenarios. PGC will not only provide its own future expansion plans to NTDC but it would
be able to earmark those, which NTDC could not complete as scheduled. Further progress
and for future projects, PGC may need to demonstrate that, for the safe and reliable
operation of the sector, it may offer better solutions. Therefore, PGC's interaction with
NTDC and NPCC will, as a minimum include the foilowing;

« Information and data exchange for planning and future transmission expansion

plans

« Information and data exchange during construction and on completion of projects

+ Information and data exchange for the safe and reliable operation

« Information and data exchange for technical parameters i.e. metering record

+ Information and data exchange for financial settlements

PGC vs. SPTL
The Act also envisages Special Purpose transmission license (SPTL) for ownership and

construction of specific transmission facilities by private sector. While SPTL under the Act
will be required to completely follow NGC instruction for operation of its facility, it will not
be expected to have direct interaction with PGC. Howaver, SPTL may present business
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opportunities for PGC for undertaking construction or operation and maintenance
activities. Therefore, it will be advisable that PGC to have knowledge and details of such

licensees so that its operaticns are well organized and coordinated.

NTDC Concerns viz a_viz Business Opportunities
Concerns have been shown that NTDC might view PGC as a threat to its business

opportunities. NTDC per its licence is solely responsible for the provision of transmission
services in the country. Therefore under the existing regime transmission plans and for
their implementation, NTDC will have the first right of refusal on any transmission project.
It may be noted that the role of PGC is essentially foreseen to support NTDC in expansion
of its networks. This would be accomplished through;

« Increased and focused facilitation by the provincial government/PGC on projects
under construction, which are critical for the expansion of NTDC’s network and
provision of reliable electricity to grid,

+ Close coordination on future projects with NTDC, regarding technical and financial
capability. Such coordination will be on mutual terms, meaning thereby that either
party will have opportunity to benefit from other’s support. Such cooperation may
also include, offering of equity share in future projects so that funding needs are
met, support in tendering process and sharing of resources i.e. hardware/software
and human resources etc.

It is proposed to have protocol agreements between PGC and NTDC, delineating, specific

boundaries of coordination and business operations.

Bulk Power Consumers/ Industrial Estates/ Economic Zones

In the context-of PGC, BPC and industrial zones present many opportunities for providing

transmission services. BPCs can receive electric power directly from a number of entities
including suppliers, generators and traders etc. therefore for their physical delivery of
power, PGC will be in an advantageous position, relative to distribution companies and
NGC to implement such arrangements. Industrial estates and economic zones also
require transmission lines for their power supply. In view of above, PGC will be required
to maintain a close coordination with such consumers and incentivize them to take
advantage of the evolving market structure, regulatory regime and other relevant

policies.

Distribution Companies

PGC will also be required to have close interaction with relevant public sector distribution
companies as those carry power in bulk from their delivery points to lower voltage
networks. The current inferior performance of distribution companies is due to network

operational issues as well as poor governance. Fallure to timely complete grid stations
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and transmission lines, delays in projects tendering process are some of the major

reasons for;

. Poor quality of supply and
« Transmission constraints resulting in inadequate drawl of power than

allocated by NPCC

PGC may facilitate distribution companies by undertaking transmission projects.
Therefore, PGC would be required to collect important information about different factors
like; supply and demand position at delivery points, ability of distribution companies for
timely completion of projects, nature of constraints, for instance; right of way issues,

institutional capacity limitations, historical performance about investment allowed by

NEPRA etc.

It is also important to analyse the overail relationship between distribution companies
and PGC. It is apprehended by various stakeholders that the existing public sector
distribution companies might view PGC as a threat to their business opportunities. It may
however be noted that the role of PGC is essentially foreseen to support DISCOs in

expansion of their networks. This would be accomplished through;

e increased and focused facilitation by the provincial government/PGC on projects
under construction, which are critical for the expansion of DISCOs’ network and
provision of reliable electricity to end consumers,

« Close coordination on future projects with DISCOs, regarding technical and
financial capability. Such coordination will be on mutual terms, meaning thereby
that either party will have opportunity to benefit from other’'s support. Such
cooperaticn may aiso include, offering of equity share in future projects so that
funding needs are met, support in tendering process and sharing of equipment
i.e. hardware/software and human resources etc.

s Itis proposed to have protocol agreements between PGC and DISCOs, delineating,

specific boundaries of coordination and business operations.

Other Licensees and Entities
Depending on the market structure and pursuant to the Act, NEPRA may grant licenses

to new entities to perform per the provisions of the Act. Similarly other entities like
Private Power and Infrastructure Board and Alternative Energy Development Board
{PPIB/AEDB) will have details about forthcoming generation projects and procurement of
power per the requirements of distribution companies. PGC would therefore need to keep

a close interaction with alf such licensees and relevant entities.
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The following Table-23 provides summary of the interaction requirements between PGC

and other entities in the sector;

Table-23: Summary of Interaction Requirements Between PGC and Other Entities

2 b A

(IR M TL PN L1
B S

S L R AR AT S Gl A A i AR ) 3 A i thidt
Entities Main activities and Interaction Remarks
NEPRA - Filing of License Application PG'C will be
- Filing of tariff petition for use-of- service charges required to
- Filing of tariff petitions for project(s) for transmission and obtain
mtercqnpectmn services License from
- Submission of performance reports
. e e NEPRA
- Providing clarifications on comments, participation in d
hearings, un gr
- Participation in NEPRA proceedings on all relevant regulatory Section 18 A
matters including conferences and workshops of the Act
Operating Regime
Isolated Integrated
Information and data | NPCC will
exchange for; control
- Future plans (TSEP) | system
- Progress on operation as
Transmission Useful to have data | €XIsting projects part of NGC
Service NGC/NTDC exchange about - Operational tilk it is
Providers future plans performgnce granted
- Availability to NPCC | separate
- Metering data license by
- Financial NEPRA
settlement
SPTL Record of location and number of SPTL projects
in the province
BPCs Identification of existing and new consumers data/ coordination
with DISCOs
Industrial identification of existing and new consumers data/ coordination
Zones with DISCOs and provincial government
Generators Identification of existing and new Generator data/ coordination
with NTDC (IGCEP), PPIB, AEDB and provincial government
Market Information exchange for transmission services and use of Separate
Operator system license by
NEPRA
Distribution Information about transformation capacity and transmission
companies lines at delivery points. New transmission lines plans
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PGC as a Service Provider in other Provinces
NEPRA Act under Section 18A and 188 does not prohibit cooperation between provinces

for sharing of information, knowledge and expertise. Therefore PGC may offer its services

to other provinces an mutually agreed terms and conditions. Necessary framework
documents may be developed in consultation with other provinces. It is proposed that
legal opinion may also be sought for inclusion of such and other services in the

Memorandum of Association at the time of incorporation of PGC.
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4.4 Modus Operandi for Undertaking New Projects

PGC may undertake transmission projects through a number of options available to it as

discussed hereunder;

The projects under isolated regime (not connected with national grid) present opportunity
for fast-track development. These will consist of generation facilities intending to provide
power to isolated areas or industrial estates/zones/captive consumers not intending to
take supply from any of the public sector distribution companies in Punjab. These may
include small renewable energy-based projects and projects built on canals supplying

electricity to above consumers.

PGC transmission line 66kV and ahove

Therefare, as a first step data about such schemes needs to be collected.

Under the next option, such projects may be considered, where the generation facilities
are to be connected to butk consumers or industrial zones, which are also to be connected

to distribution companies or NGC networks.

PGC transmission

T

There are such projects which NTDC/NGC has planned but could not start construction
due to any of the reasons discussed earlier, which led to its failure to initiate work.
Similarly due to power system dynamics, requirement of additional transmission facilities
has emerged including inadequacy of transmission lines, quality of supply issues, but
NGC/NTDC is unable to undertake work on these. PGC can offer its services in
implementing such projects. A similar scenario exists for distribution companies having
serious constraints of power dispersal to consumers at their delivery points due to lack
of transmission lines, however distribution companies are not in a position to timely

resolve those. In addition, inter-DISCO transmission lines may also be required in the
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system, which may not be added due to various reasons. PGC can heip in overcoming

such problems for a smooth and efficient supply to end-consumers.

As per the Grid Code, NGC/NTDC will develop annual and TSEP for the national grid and
on such projects NTDC will be the body to undertake construction. PGC may offer to
implement any of these projects if NTDC shows its inability (first right of refusal) to do
that, therefore a clear understanding and protocol with NTDC to be approved by the
Regulator, will be needed to be in place. For isolated systems (not connected with national
grid), PGC will have the right for provision of transmission services but for that scenario
also, PGC will provide relevant information to NTDC and other stakeholders. Similarly,
distribution companies also prepare their plans for construction of transmission systems.
In this case also PGC will coordinate with distribution companies for undertaking

transmission projects.

As part of the feasibility study, detailed information from NTDC, distribution companies

and PPDB has been collected and analysed in view of the options discussed above.

4.5 Development of Joint T/L Projects by PGC and NTDC

The development of T/L projects by PGC with NTDC would be a promising option
regarding optimal utilization of resources as well as getting efficiency resultantly the end
consumers and public at large could be beneficial. The NEPRA Amendment Act 2018
under sub-section 18A allows provincial grid company to engage in transmission service
within the territorial limits of the concerned province and under sub-section 18B further
states that a provincial grid company will provide transmission and interconnection

service to national grid company/NTDC.

In the absence of National Electricity Plan which is yet to be notified by the government,
Nationa! Electricity Policy 2021, provides overarching guiding principles about role of the
provinces in developing transmission networks. The Policy under Sub-Section 5.2.3
highlights about the cooperation between NTDC and provincial government/PGC and

states;

"Different financing or_investment options may_be_explored by the NGC to facilitate
expansion of the transmission network, including financing / investment by Provincial

Governments, PPP models and Government to Government arrangements.”

Overall, the National Electricity Policy and the regulatory regime do not restrict PGC or
NTDC, to develop joint T/L projects. Therefore, PGC and NTDC may look into joint
development of transmission line projects for efficient and timely expansion of network.
Further details can be firmed after due consultations between the parties.
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4.6 Role of Provincial Government
4.6.1 Relevance of NEPRA Act

A clear role for the provincial government as the owner of provincial grid company is
contained under section 18A of the Act. However, the provincial government will be

required to play other roles though not defined explicitly, for a financially viable PGC.

To elaborate the matter, the responsibilities of PGC under section 18B of the Act are to
be deliberated further. It may be noted that PGC is mainly obligated to engage in
transmission and interconnection services to other users including to NGC, wherever
necessary. At the same time, according to subsection 2(f) of Section 18B, PGC is explicitly

barred from engaging in generation and distribution.

4.6.2 Promotion of Generation Facilities and Bulk Consumers

As discussed earlier, it may be seen that PGC will be offering transmission and
interconnection services in isolated as well as in integrated modes. For the integrated
operation it will mainly coordinate with NGC and distribution companies however its role
may be seen at subordinate level, as NGC and distribution companies also provide
transmission and interconnection services, which in a way makes PGC their competitor.
To remain financially viable, it is therefore in the interest of PGC to also focus on the

isolated regime of operation.

4.6.3 Facilitation to PGC on Other Issues

A number of factors contribute to the inferior performance of distribution companies and
NTDC. These include capacity issues of these entities to make timely progress on
implementation and construction of transmission projects. Issues like delays in tendering
process, right of way problems and inability in particular of distribution companies, to
make investment in their transmission system, in spite of huge investments allowed by
NEPRA over past years. Provincial government’s continuous support on these issues
therefore will provide huge advantage to PGC over NGC and distribution companies, in

handling transmission projects in the Punjab province.

4.6.4 Energy Department of the Government of Punjab (ED)

As concluded above that for its financial viahility, continued operation and resotution of
other issues PGC would require full time support of the provincial government in the
areas which are not the functions of PGC. A look at the provincial setup shows that the
Energy Department of the government of Punjab is primarily looking in the energy,

electricity and related matters.
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The functions of ED as appearing on its web site also contain the following;

“Matters relating to the following entities:
o Punjab Power Development Board
o Punjab Power Development Company
o Quaid-e-Azam Solar Power Company (Pvt.) Ltd.
o Quaid-e-Azam Thermal Power Company (Pvt.) Ltd.
o Punjab Energy Holding Company
o Quaid-e-Azam Wind Power Company
o Punjab Coal Power Company Ltd.
o Punjab Renewable Energy Company Ltd.

- Al relevant matters under Articles 157, 158 & 161 of the Constitution and policy
making for the province in respect thereof

- Development of power generation by exploiting hydel, thermal and renewable energy
resources

- Monitoring of electricity tariff in Punjab”

Punjab Power Development Board (PPDB) may be ncted as one of the entities under the
ED. PPDB was established through an Act in 2011, The purpose of the Board as contained

in preamble of the Act reads as follows;

“Preamble. Whereas it is expedient to establish the Punjab Power Development Board
for the purposes of implementation of policies, programs and projects in the field of
energy in the Province and to facilitate the private investors in power sector through one
window facility; to harness the available sources of energy generation in the Pfovince;

and to provide for ancillary matters.”

According to section 8 Chapter II of the Act, functions of the Board are reproduced

hereunder.

4.6.5 Functions of the PPDB Board

The Board shall

(a) Facilitate the private investors on behalf of the Government in matters relating to
the setting up of power projects in accordance with the policy of the Government.

{b) Implement the policy of the Government relating to power generation and

coordinate with various departments and agencies of the Government in the field of

power generation.
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{c) Negotiate and finalize, with the prospective private investers in the power sector, the
implementation plans, feasibility studies and operational plans.

(d) Receive fees and charges from private investors in processing of their applications
for power projects and shall deposit and disburse the fees or charges.

(e) Correspond with the local or internaticnal agencies in the performance of its functions
under this Act.

(f) Issue no obhjection certificate, permission or licence for use of canal or river water or
fand of the Government for power generation.

(g) Explore pctential sites for hydel and coal power generation and develop non-
conventional sources of energy including solar, wind, biomass, biogas and solid
waste.

(h) Examine energy policies of the Federal Government and advise the Government on
effect of the policies of the Federal Government.

(i) Co-ordinate with the Federal Government or any authority or agency of the Federal
Government for installation of power houses, grid stations and transmission lines
according to needs of the province,

(j) Encourage and ensure exploitation of indigenous resources for development of
thermal or hydel power projects in the province.

(k) Encourage the local and foreign entities to form joint ventures for participation in the
development of the power projects.

() Advise the Government on bulk power supply from the national grid for transmission
and distribution within the province, levy of tax on consumption of electricity, laying
of transmission lines and determination of power tariff for distribution of electricity
within the province.

(m) Acquire, where necessary, land for power projects.

(n) Perform such other functions as may be prescribed to promote power generation in

the province.”

In view of functions of Energy Department of the government of Punjab and PPDB, as
provided above, it is evident that much needed facilitation for PGC has to come from
PPDB, who inter-alia is responsible for:
« Framing of regulations for giving effect to the provisions of the PPDB Act and rules
framed by the government of Punjab,
s Examining energy policies of the federal government and advising the government
of Punjab
« Exploring and encouraging expioitation of indigenous resources for development
of power projects
« Coordination with others including federal government agencies
« Accordingly, PPDB must gear up and gather resources for urgently taking up the

work in relevant areas before license application is filed by PGC before NEPRA,
S AHWECo.
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4.6.6 Regulatory Functions

As discussed in earlier sections, PPDB will be required to take multiple steps on different
fronts for the success of not anly PGC but for enabling the province to piay its role as
provided under the Constitution, NEPRA Act and National Electricity Policy. Accordingly,
it is highly desirable that work on forming provincial regulator be initiated forthwith to

streamline development of power sector as a whole in the province. In the intervening

period, PPDB is expected to;

* Assist the government of Punjab in framing policies and rules to encourage
investment in the development of power generation and transmission facilities
through private or public-private mode.

+ Assist the government of Punjab in framing policies and rules to encourage
investment in developing industrial estates and bulk consumers. »

+ Develop regulations to support rules framed and policies of the government of
Punjab. Prepare necessary framework for tariff determination for the electricity to

be used in the province.

4.6.7 Guidelines

PPDB is also expected to;

« Develop guidelines and necessary protocols for coordination between PGC and
NGC/NTDC and between PGC and distribution companies for information
exchange on existing projects and future plans. Broad framework templates for
such protocol are given at the end of this chapter.

*+ Develop necessary protocols for coordination between PGC and other federal
government entities like PPIB/AEDB.

s Presently inter-DISCO 132 kV transmission lines exist between different DISCOs,
which also cross adjoining provincial boundaries for electric power exchange,
reliability and meeting consumers’ demand. It is foreseen that after formation of
provincial grid companies, inter-provincial power exchange would be essential.
For meeting this objective, necessary guidelines and legal instruments have to be
developed thorough consultative process between provincial grid companies and

respective provincial autherities like PPDB etc.
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4.6.8 Contracts

For providing transmission and interconnection services PGC will be required to enter into
contractual relationship with a number of entities including NGC/NTDC, distribution
companies, generators, bulk consumers. PPDB will be required to be develop these on

priority.

It is also important to highlight that in order to initiate work on above mentioned areas,
PPDB must undertake aggressive steps including setting up of core group consisting of
experienced regulatory, technical, legal and financial professionals on war-footing hy

hiring of these professionals on priority.

4.7 Framework for Coordination between PGC and NTDC

1. A Protocol/Agreement will be entered between PGC and NTDC far streamlining
coordination for expansion of transmission network in the province. For all the
transmission projects 220 kV and above, to be connected with naticnal grid, NTDC
shall have the first right of ownership and implementation.

2. Both parties will cooperate with each other by providing relevant information in
respect of planning, design and implementation of transmission projects, which

will include but not limited to the following;

4.7.1 Obligations of NTDC

1. NTDC shall be obliged to provide the following details to PGC:
* Projects under Construction

- Name and details of all Projects including technical specifications, length of the
projects, starting and termination points in the national network and allied
additions or alterations in network

- Scheduled and Actual Start Dates.

- If actual Start Dates are different than the scheduled dates, then reasons for
delays by identifying any procedural constraints like delays in tendering
process, non-availability of funds, etc.

- Scheduled and Expected Completion Daies

- If expected completion dates are different than the scheduled dates, then
reasons for such delays. For instance, Right of Way issues, Force majeure
events, other construction and implementation bottlenecks.

- Progress Reports

- Progress Reports will be shared with PGC for all relevant under construction
projects.

- Project Completion Delays (time graded)
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- Provide list of projects which have been delayed for more than 1 year
« Existing System Details
Details about overloading of transmission lines and grid stations and other quality
issues will be included. Similarly planning and design standards will be shared.
» Projects Planning (future projects)
- NTDC while preparing Transmission System Expansion Plans under the Grid
Code, will share details with PGC of projects planned in the Punjab Province.
The information will be prepared for short, medium and long terms and also

required to include funding requirements and details of fund availability.

4.7.2  Obligations of PGC

PGC will provide the following details about its transmission projects

s Technicai information about Projects, location, scheduled completion,
interconnection points if proposed to be connected with national grid or otherwise.

« In case of single corridor where PGC intends to construct its transmission line prior
to NTDC construction of transmission line, PGC shall share complete transmission
line route survey details along with profiles to NTDC, so that both entities agree
to optimized solution for the existing and future infrastructure.

¢ PGC shall share its planning and construction information with NTDC and in case
of reservations of NTDC, parties will work together to devise a workable solution
acceptable to both.

* In a corridor where PGC has already constructed transmission line and where
NTDC also requires its transmission line PGC shall extend its support for a hybrid
design so that multiple transmission circuits are accommodated.

» PGC shall extend right-of-way support to NTDC

4.7.3 Progress and Coordination Meetings

Parties will agree to hold progress and coordination meetings on six monthly bases for

identifying issues and necessary facilitations on mutually agreed terms and conditions.

4.8 Framework for Coordination between PGC and DISCO

1. A Protocol/Agreement will be entered between PGC and DISCO for streamlining
coordination for expansion of transmission network in the province. For all the
transmission projects from 66kV up to 132 kV to be connected with national grid,

DISCO shali have the first right of ownership and implementation.

- AHW.G Co.
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2. Both parties will cooperate with each other by providing refevant information in
respect of planning, design and implementation of transmission projects, which

will include but not limited to the following;

4.8.1 QObligations of DISCO

1. DISCO shall be obliged to provide the following details to PGC:
*» Projects under Construction

- Name and details of all Projects including technical specifications, length of the
projects, starting and termination peints and allied additions or alterations in
network

- Scheduled and Actual Start Dates.

- If actual Start Dates are different than the scheduled dates, then reasons for
delays by identifying any procedural constraints like delays in tendering
process, non-availability of funds, etc.

- Scheduled and Expected Completion Dates

- If expected completion dates are different than the scheduled dates, then
reasons for such delays. For instance, Right of Way issues, Force majeure
events, other construction and implementation bottlenecks.

- Progress Reports

- Progress Reports will be shared with PGC for all relevant under construction
projects.

- Project Completion Delays (time graded)

- Provide list of projects which have been delayed for more than 1 year

« Existing System Details

- Details about overloading of transmission lines and grid stations and other
quality issues will be included. Similarly ptanning and design standards will be
shared.

*+ Projects Planning (future projects)

- DISCO while preparing Transmission System Expansion Plans, will share details
with PGC of projects planned. The information will he prepared for short,
medium and long terms and also required to include funding requirements and

details of fund availability.
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4.8.2 Obligations of PGC

PGC will provide the following details about its transmission projects
« Technical information about Projects, location, interconnection points if proposed

to be connected with national grid or otherwise.

4.8.3 Progress and Coordination Meetings

Parties will agree to hold progress and coordination meetings on six monthly bases for

identifying issues and necessary facilitations on mutually agreed terms and conditions.
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5. SETTING UP OF PUNJAB GRID COMPANY (PGC)

Corporate and organization structure of a transmission company essentially depends on
ownership and functions to be carried out by the organization. The company may be
governed through a Board comprising of directors from government and other
independent professionals in the field. With the opening of the market, representation of
the stakeholders may be also be included in the Board. Essentiaily general functions and
strategic objectives of a transmission company require it to provide transmission services
for use of system transmission fee/tariff/charged on users of the transmission system;
connect users; expand / rehabilitate the system (business ptans and investments) while
under all scenarios the control of the transmission system must follow the basic principle

of open access and non- discrimination to new connections and users of the grid.

5.1 Relevance of Scope of Functions

Based on detailed review of literature on transmission business including relevant
information of different countries, the following functions linked to different areas are

identified.

5.1.1 Transmission Company as System Planner

Long term Expansion Planning
« Long term demand projections and load growth assumptions
» Indicative generation expansion ptan
« Transmission system expansion plan, including system studies to ensure

compliance with reliability and quality standards / indicators

5.1.2 Transmission Company also as System Operator

Operational Planning and Assessment;
« Medium term load forecast
¢ Coordination of maintenance outages and agree annual maintenance outages
generation and transmission plan
« Operational power system studies to determine system security / transmission
constraints
Generation Scheduling and Dispatch;
= Short term load forecast
« Coordination of weekly and daily maintenance outages
+ Day Ahead Economic dispatch and generation scheduling
« Assigning and management of ancillary services

+« Real time operaticn and dispatch

o AHW.E Co.
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Real Time Operation;
e Control Centre(s)
*« Real time operation, real time metering and communication systems (SCADA,
including energy management system and automatic generation control
« Administration of emergencies and fault/ system collapse
« Ex-post analysis and reporting of daily operation

« Ex-post Analysis and reporting of emergencies and events

5.1.3 Investment Planning and Project Management

If only Transmission Operator (not as system operator)
Connections and Maintenance,
« Develop transmission maintenance plan (annual, updates)
« Plan and coordinate actual transmission maintenance outage (weekly, daily,
hourly)
= Receive and process connection requests, including when applicable grid impact

studies

5.1.4 Real Time Operation and Performance of the Transmission System

Real time operation and performance of the transmission system (may vary if
transmission infrastructure fully controlled and operated by the System Operator)
Transmission Contro! Centre(s)

+ Transmission system SCADA

+ Administration of emergencies and transmission faults

« Ex post Analysis of faults in its transmission system {causes, impact, mitigation

measures)
« Data collection, validation and calculation of transmission performance indicators

5.1.5 Information Technclogy

» Power system Models/toofs and data bases;
* Enterprise Resource Planning (ERP) and commercial managements systems

5.2 Requirements and Objectives of World Class Transmission Company

+« Management commitment, motivation, leadership

« Operate as a commercial company - maximize profits:

* Provide high quality transmission services to transmission users
» Timely and quality connection of transmission users;

* Accurate and timely invoicing and collection of transmission fees

” J
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« Control and/or reduction of operation, maintenance and administration costs to
achieve required performance standards and guality of transmission service

o Efficient real time operation )

e Investment plans and administer costs and profitable investment projects

+ Qualified managers and staff - training programs for excellence staffing

s Technological innovation

e Efficient financial management and accounting practices

5.3 Business Plan Expectations

The above noted objectives grouped hereunder, may form basis for enabling PGC to

achieve its vision:

5.3.1 Customer & Community Satisfaction

¥ To provide adequate transmission capacity and service that are at par with industry

standards and expand transmission capacity

Actions Needed
« Deliver reliable, safe and secure transmission
« Minimize frequency and duration of interruptions of power supply from
transmission network
« Deliver high quality transmission service
+» Comply with following Power Quality Standards on:
o Voitage Variation
o Transient voltage variation
o Frequency variation
o Harmonics
o Voltage imbalance
o Voltage fluctuation and flicker severity
« Involve the community and/or its representatives in the whole planning and

project implementation cycle

v Build harmonious, inter-active and participatory relationship with the community

especially those that are most impacted by the company's projects.

Actions Needed
« This will be done through regular consultations/dialogues with the

community/representatives during the project preparatory,

. AHW.& Co.
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implementation, and post-implementation stages to inform the community
on planned projects and to consider their views on the matter;

e Introduce corperate and social responsibility (CSR) policy

5.3.2 Financial Performance

v Manage controllable costs while meeting business objectives
Actions Needed
« Reduce systems loss

» Eliminate project cost overruns

v Improve collection efficiency
Actions Needed
» Reduce outstanding receivables

v' Increase revenue base
Actions Needed
« Increase transmission capacity
e Provide equity from internally generated funds for project finance

5.3.3 Business Processes

v To adopt and implement industry best practices for efficient and effective business

practices:
Actions Needed
« Project Planning and Management;
- Reduce bid evaluation time and lag between bid acceptance and start of
project implementation in line with industry standard
- Reduce time between evaluation of work order and project closing in line
with industry standard
« Operations, Maintenance and Asset Management
- Draw up a comprehensive operations and maintenance plan
- Draw up and regularly update a comprehensive fixed asset registry
« Commercial Practices and Management

+ Financial Management and Accounting Systems

5.3.4 Staff & Company Culture

v Improve management and technical skills of management and staff

Actions Needed .
s Draw up a comprehensive knowledge and skills framework and job descriptions

for all positions

m A HW.& Co.
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« Undertake competency mapping and assessment of the training needs of
current management and staff based on the knowledge and skills framework
and job description

+ Where necessary, recruit new officers and staff and/or create new pasitions
based on the knowledge and skills framework identified.

« Draw up a training plan based on the training needs.

v Pay staff equitably according to Industry Standard and Performance
Actions Needed
» Undertake a comprehensive, comparative pay audit of all positions relative to
their peers in the industry
« Draw up a performance assessment system that will among others,
- provide the rating criteria;

criteria for pay raises and/or promotions

v Ensure staff safety, i.e., minimize risk to their physical and mental health while in the
work place
Actions Needed
« Document, achieve understanding and apply workplace safety procedures as
required in the safety code approved by NEPRA and as developed internally,
+« Provide adequate safety equipment and other infrastructure; and formulate
fitness criteria corresponding to job positions especially for jobs with high
physical risk.
« Provide adequate occupational injury and compensation insurance for high risk

jobs.

5.4 Corporate and Organization Structure

As discussed in preceding sections, organization structure of a transmission company will
depend on the scope of functions to be performed by it. The scope of functions for
provincial grid company as contained in NEPRA Act clearly establishes that PGC will not
he expected to carryout dispatch of generation facilities; a function under the domain of
NGC/NTDC (as long as it is responsible for system operation) and later on system
operator. Therefore, organization structure of PGC may be finalized as discussed in the

following sections.

5.4.1 Broad Areas/Requirements

v Long Term Planning and Design

« Long term forecasting;
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1. The long term load forecasting to be made every year to facilitate any
changes/revisions/modifications to be made for the long term transmission
planning before taking up any project for execution.

« Long term transmission planning study;

¢ Transmission system design;

« It is highly desirable that a standardized the design of towers. In this respect PGC
may develop design internally or through outsourcing or it may adopt designs
being used by NTDC and DISCOs for different voltages terrains, zones, conductor
sizes and tower foundations.

» Technical specifications of Transmission system equipment and materials;

The technical specifications of transmission system equipment and materials are
to be revised annually, incorporating the latest technigues and feedback from the

Engineering and the Operation Services departments.

v Procurement, Construction, Operation and Maintenance
s  Procurement;

2. E-Tendering should be introduced/adopted for all purchases in order to reduce
advertisement costs, reduce the bid opening and closing time, reduce the time
for technical and commercial evolutions, and reduce the time for placing
Purchase orders.

« Construction

* Operations and maintenance of transmission system

v Regulatory Compliance
» Performance standards
+ Reporting requirements

« Tariffs/use of system charges

¥ System Operation
« SCADA; .
3. PGC will have SCADA far data acquisition and substation breaker operations.

¢ Operating Procedures;
4, For maintaining availability of transmission system, restoration of system

protocols, metering equipment, reduction of losses

v Allied and support areas

Id
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5.4.2 Proposed Departments

Transmission Planning Department: Interaction with NGC/NTDC, distribution companies
and other entities at federal and provincial level for preparation and exchange of plans,

Interaction with captive and other generation facilities, BPCs.

Procurement, Construction and O&M Department: Procurement of equipment, design

requirement for new equipment; Asset management, Operation and Maintenance of

transmission system.

Connections and User Services Department: Standard connection agreements, standard

connection process, receive and administer reguest for new connections or changes to
existing connections to the transmission system, registration and monitoring of signed

connection agreements, administration of operational and connection compiaints

Operations Department
s Control Centre(s) and SCADA

» Operational Planning and Performance:

Reliability and system guality studies, such as power flow and stability studies, to
determine system security and transmission capacity constraints;

Requirements of protection schemes and coordination (procedures), and
Quantity and requirements for each Ancillary Services.

Calculation, supervision and reporting of transmission performance standards

Information _ Technology _Department: Administration of computer resources and

communications systems. Organization and maintenance of Data Bases.
Implementation and maintenance of server and net, software development and

maintenance.

Commercial Department: Billing and collection of connection charges when applicable;

metering data of transmission users, inveoicing and collection of transmission use of

system charges from relevant transmission users.

Requlatory and Legal Department: Prepare petitions for transmission charges; review and
feedback to regulator on preposed new regulations or amendment of existing regulations

and Codes applicable to transmission.

Administration and Human_Resources Department: Responsible for management of internal
human resources, including promotions, sefections, and training programs.
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Finance Department:; Responsible for financial management, including finance associated a

proposed business plan, accounting, and budget.

5.4.3 Organization Structure of PGC

An organization structure of PGC is proposed as under. It may be noted that this is the
final stage of organization structure and in the first phase only planning and engineering,
commercial and administration departments will oversee other functions also. Other

departments may be introduced as the PGC is gradually evolved.
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5.5 Human Resources

As discussed earlier during the 1% phase (up to 3 years) all the positions as shown in the
organogram will not be required. It is proposed that only core departments may be
developed to carryout initial activities which mainly include hiring of essential staff,
preparation and filing of license application before NEPRA and coordination with other
departments. Accordingly, appointment at the top slots of CE/GMs in the areas of
Technical, Administration & HR and Commercial will be hired along with minimum support
staff so as to meet the requirement of license application. It is also worth mentioning
that according to industry best practices, for efficient and effective working, PGC may
outsource some of its functions. For instance, O&M of transmission system may be carried
out in relatively cost effective and efficient manner if it is done through specialist groups
than if done by PGC teams. Main job requirements are included here for technical,

administration and human resource and commercial.

5.5.1 General Manager/CE — Technical {(Overseeing a Number of Areas during Initial
Phase)

Responsibilities:

« Planning and design of transmission lines and grid stations

» Qversee operation of transmission lines and grid stations

e Supervise connection agreements with users of transmission system

« Identification of potential projects for development by the provincial government
or under Public Private Partnership (PPP) mode.

+ Selection and monitoring of consultants, contractors and or developers/private
partners.

» Represent the company at various fora.

+ Liaison with relevant authorities on faying of transmission lines from the proposed
power generating units to the National Grid or in isclated mode.

« Overall supervision of Operation and Maintenance of transmission lines and grid

system internally by PGC or through outsourcing

Qualification and Experience:
« Preferably a master's degree in Electrical Engineering from HEC recognized

university; with at least twenty years of experience at management level with a

utility, with regulator or with a reputable consultant
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5.5.2 CE/General Manager Commercial

Responsibilities
« Supervise tariff petitions and use of system charges

s Prepare business and investment plans

« Develop financial procedures

+ Coliection of revenue and cash flow management

» During initial phase responsible for supervising accounts department, prepare

annual budget and financial statements

Qualification and Experience

« Advanced degree in accounting, finance, engineering plus MBA, ACA, ACCA, CIMA
with at least 20 years of proven work track record in lead positions in reputable

organizations

5.5.3 General Manager Administration and Human Resource

Responsibilities
+ Overall administrative matters of the company

* Responsible for reviewing and implementing policies of management

+ Lead procurement/hiring of consultants, RFPs, evaluation of bids and award of
contract

+ Signatory on behalf of company on all the contracts of the company.

s Responsible for logistic matters for procurement contracts, interacting with
vendors and insurance companies

« Human resource management, induction of employees, service structure

* Training needs

« On job assessment of employees and appraisal mechanism

+ Pay structure analysis

Qualification and Experience

+« Master degree in business, human resource, public administration and {egal with

at least 20 years’ experience at management level positions in public or private

organizations.

In addition to the above senior positions, other support staff will be inducted as and when
required through relevant departments. Support of legal firms and technical and financial
consultants will also be acquired on ‘retainership’ basis to complete tasks expeditiously.
Outsourcing of O&M of transmission system will be undertaken te have a cost effective

structure,
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A continued support will be provided through PPDB where a dedicated group/team will
be created to review federal government policies and make new regulations, prepare
template of agreements to be used by PGC with different entities in the sector and in

view of evoiving competitive market,

The addition of departments in PGC will be dene in phases as shown below. In the 1%
phase of 3 years, dedicated departments will be created. The hiring of consultants, legal
support and outsourcing of O&M of transmission systems will be done as per industry

practice.
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5.6 Legal Requirement
5.6.1 Creation of Company

Pursuant to Section 18A of the Act, a provincial grid company owned by provincial
government is authorized to engage in the transmission of electric power in the province.
Therefore, the first step is to start the process of creation of a company. PPDB in its role
to provide overall development of power in the province is required to hire legali firm(s)

to take up this matter on priority.

5.6.2 Preparation and Filing of License Application

It is also critical that PPDB initiate the process of gathering necessary data and resources
as required under section 18A of NEPRA Act for filing a license application. PPDB may

create a celi to provide necessary support for obtaining NEPRA license by PGC.
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5.7 Challenges for PGC and Solutions

According to section 18A (2), the eligibility criteria for grant of license as a provincial grid
company shall be prescribed and shall include, without limitation, - (a) minimum

solvency requirements; and (b) minimum technical and human resource requirements.

(a) Challenge to meet Minimum Solvency Requirements
PGC will be required to demonstrate that as an ongoing concern it will remain financially

viable. Therefore, it will be critical for PGC to have sufficient cash flows and liquidity to
run its day-to-day affairs. PGC will have two sources of funds in this respect;

« Initial support as well as funding from the provincial government

« Rates and charges as determined by NEPRA under section 18B of the Act for

providing transmission services to its users.

The following sections provide a number of initiatives by PGC and the provincial
government (through PPDB) to overcome initial challenges expected to be encountered
by PGC.

Provincial Government Financial Support

Since PGC will not have funds through its own operations at the time of proceedings for
application of PGC license before NEPRA, therefore PGC is required to urgently seek firm
commitments by the provincial government for an initial seed money and funding at later
stages on ‘as and when’ need basis to satisfy solvency requirements fer its license

application under the Act,

Funds though Rates and Charges by NEPRA
PGC will generate its revenue through approved rates and charges (determined by

NEPRA) paid by the users of its transmission systems. The list of users of PGC
transmission systems include NGC/NTDC, distribution companies, Generators and bulk
power consumers while also connected with national grid. In addition, PGC will also
provide transmission services for wheeling of power in isolated mode for Industrial
Estates and bulk consumers and consumers of captive power generation. Therefore, it is
critical that PGC expand its user base, also duly supported by the provincial government

by announcing attractive policies for relevant entities of the sector.

Expansion_ in Transmission System
For its financial viability as a going concern, PGC would require to expand its transmission

system thereby expanding network users’ base. It will be critical to have harmonious
relationship with NGC/NTDC and distribution companies in the province so that PGC offer
its services to complement their efforts for an integrated operation of a reliable system.
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Proactive Role of PPDB on IGCEP and TSEP
For expanding its transmission system PGC can take up projects which otherwise fall

under the domain of NGC/NTDC or distribution companies, however they are unable to
implement such projects due to a variety of reasons. To elaborate, NTDC is responsible
for preparing Indicated Generation Capacity Expansion Plans {IGCEP) and TSEP to be
approved by NEPRA. The transmission systems are required to be developed by NTDC
for connecting to national grid. Similarly, distribution companies also prepare their future
transmission expansion plans with the approval of NEPRA. NGC/NTDC or distribution
companies may face the problem of insufficient funds or capacity issues which may affect
their plans for completion of these projects. Furthermore, projects in other areas may
replace some original projects which in turn push original project out of priority list. PGC
may offer its services by targeting such areas by making out detailed business plans to
achieve harmonious development of transmission networks. The provincial government
(through PPDB) will have a major role to play in the development of IGCEP and TSEP so

that generation resources of Punjab province also have due share in the optimal mix of

the country.

PPDB Role for encouraging Generators and Large Consumers/Industrial Estates

Similarly, PGC may take up transmission projects which are not connected to national
grid by providing interconnections to generators and Bulk Power Consumers or Industrial
Estates. The provincial government can encourage both the generators and consumers
through investor friendly policies by offering those, specific incentives, proposals for

public-private partnerships, etc.

Statutory Role of Province {(through PPDB) under National Electricity Policy
National Electricity Policy 2021(NEP) identifies a number of areas where statutory work

by provinces is reqguired. Section 5.1.10 of NEP reads as foliows;

“"Subject to Article 157(2) of the Constitution, the Provincial Governments may make
their own electricity policies (including generation, transmission & distribution) and
execute related projects within their boundaries without the requirement of selection by
IGCEP, as long as such projects are not connected to the national grid and do not impose
any obligation on any Federal Government entity. Such projects can subsequently be
connected to the national grid, subject to the consent of the Federal Government, based

on the principle of least cost and selection by IGCEP.”

In view of above requirement and as stressed earlier, for financial viability of PGC, PPDB
will be required to urgently setup a department to develop relevant policies for the

encouragement of power projects in generation, transmission and distribution sectors.
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For interacting with varicus entities, it is also required that necessary agreements are
drawn. PPDB will also be reguired to provide its support to PGC in the areas of;

« Connection agreements with NTDC, distribution companies and consumers

* Use of system agreements

+« Developing Wheeling regime

+ Preparation of RFPs for technical services including construction activities for

transmission systems
+ Documents for procurement of equipment

+ Protocols for meter reading and communicating with users

Participation of Provincial Government with NGC/NTDC in Transmission Investment

Section 5.2.3 of NEP reads as follows;

“Different financing or investment options may be explored by the NGC to facilitate
expansion of the transmission network, including financing / investment by Provincial
Governments, PPP models and Government to Government arrangements, All
developments under the PPP modei will be carried out on competitive basis, providing

equal opportunity to all interested parties.”

The provincial government (through PPDB) therefore need to coordinate with NGC/NTDC
for identification and expansion of transmission networks for mutual financial benefit of

PGC and NGC/NTDC.

{b} cChallenge to Meet Minimum Technical and Human Resource

Minimum technical and human resource requirements alsc present a major challenge for
PGC to meet. As presented in organization chart, highly qualified and experienced
professionals in the field of engineering planning, design and construction, Finance,
accounting, legal and administration would be required to be included in the PGC setup.
At the time of filing of application for license with NEPRA, a core team must be in place
to supervise essential areas of work. Accordingly hiring of key professionals may be

initiated forthwith to meet filing requirements as early as possible.

A survey of the market shows that highly experienced professionals having long standing
associations with utilities including NTDC, distribution companies and reputable
consultants wil! be able to offer services to PGC. These professionals include engineers
in planning, design and construction, accountants, finance, legal and administration
matters. It is therefore imperative that identification of consultants and contractors and
preparation of data base about human resource be completed as early as possible to save
on time at later stages. PPDB in this respect can provide the necessary initial working by

offering its platform to PGC.
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Technical support is also needed for the running of PGC. This will include equipment at

the time of inception of PGC and also long-term requirements as follows;

Immediate Requirement of;
« Hardware and software including computers, printers, photocopiers, scanners and

communication networks

Medium and long term requirements of;
» Power system studies software including load flow, short circuit and transient
stability analysis for AC and DC systems
» Hardware to run above software and capacity building of human resources

* ERP for efficient operations, centralized data base and other functions.
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6. PGC ROLE IN COMPETITIVE TRADING BILATERAL
CONTRACT MARKET (CTBCM)

Regulation of Generation, Transmission and Distribution Act 1997 (NEPRA Act) provided
a broad framework for development of the Pakistan Power Sector; unbundied following
the 1992 power sector Reform Process. NEPRA Act contained a number of provisions and
obligations for regulating generation, transmission and distribution entities including the
following.

» Separation of generation, transmission and distribution functions

« Licensing requirement for entities for doing business in power sector

+ Obligations to obtain Tariff from NEPRA

« Obligations to follow performance standards prescribed by NEPRA

« Granting exclusivity to distribution licensees in their areas of operation

« Introducing Special Purpose Transmission License

In addition to above, NEPRA Act also defined Bulk Power Consumers (BPC) as a distinct
entity from other end-consumers and introduced an element of competition by allowing
BPCs the possibility to obtain power directly from generation companies; wheeling of
nower by generation companies. Similarly relevant entities are obligated to offer ‘open
accesses for delivery of power. There are however certain areas which were not touched
upon in NEPRA Act, although those were introduced and implemented successfully in
other developed regulatory regimes of the world. For instance, distribution business has
been defined as to include ‘network’ and ‘supply’ functions, although in most of the
regulatory regimes ‘network’ and ‘supply’ have been categorized as separate functions.
NEPRA Act also did not lead to independent market and system operations which are key

to moving towards a competitive regime.

The amendment in 2018, brought major changes to NEPRA Act, like opening of the sector
and wholesale competition in the market. A separate section has been included to define
the role of provinces specifically in transmission of electric power. The following sections
provide an overview of the amendment Act 2018 and deliberate on the role of Punjab

Grid Company (PGC) in future competitive market.

6.1 NEPRA Amendment Act, 2018

The Regulation of Generation, Transmission and Distribution of Electric Power
(Amendment) Act, 2018 [Act No. XII of 2018} (the "Amendment Act”), that was passed
by the National Assembly on 15% March, 2018, received assent of the President of the
Islamic Republic of Pakistan on 27th April 2018 and finally published in the official Gazette
on 30th April 2018. The Amendment Act has restructured and evolved the power sector

in material respects and completely reformed the role and responsibilities of the National
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Electric Power Regulatory Authority (the “Authority” or *NEPRA") and other stakehalders

in the sector,

6.1.1 Separation of Network and Supply Functions

The Amendment Act has separated network and supply function which were earlier
bundled in distribution business. The Amendment Act defines ‘distribution’ as related to
network ownership and operation whereas ‘supply’ is for sales to end consumers.
Segregation of distribution and supply functions is expected to bring more transparency

and efficiency in the overall regulations of distribution sector.

No Exclusivity for Distribution Companies

The Amendment Act has also ended the exclusivity of distribution companies, earlier
allowed in their licenses under NEPRA Act 1997. Therefore, under the revised scheme of
things, other supply license holders, may also supply to consumers in the service territory

of another supplier.

6.1.2 Cessation of Generation Licenses

The Amendment Act has provided a mechanism that shall implement a gradual cessation
of generation licenses in the forthcoming years, with the Generation license requirement
to be abclished gradually under a mechanism to be formulated by the Federal
Government after consultation with the Authority. Licensing is a core function of NEPRA,
and cessation of a licensing regime for generation companies will effectively remove a
significant portion of the regulator’s function and work. This has been done for liberalizing

the sector by removal of barriers for new entrants.

6.1.3 Steps for Liberalization of Markets

Alongside cessation of generation licenses, there are a number of additional licenses and
entity classes introduced in the Amendment Act, which are envisioned to fundamentally
shift the entire power sector towards a more competition-based regime. NEPRA will now
grant System Operator and Market Operator licenses, who will be tasked with overseeing
transmission systems and dispatch and market transactions respectively. The Authority
will also be granting Provincial Transmission licenses where required. The Amendment
Act further introduces 2 new class of licensees, namely the Electric Power Trader and
Electric Power Supply. The Electric Power Supply license will be authorized to sell electric

power to end consumers.
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6.1.4 The National Electricity Policy and Plan

The Amendment Act has introduced the concepts of the National Efectricity Policy and
the Nationa! Electricity Plan under Section 14A. The National Electricity Policy is & policy
document that shall be prepared by the Federal Government, with the approval of the
Council of Common Interest (CCI). The Policy's scope shail be focused inter alia on
development of power markets, energy sustainability, transmission systems and optimal
utilization of resources. The National Electricity Plan, however, is a document that shall
be prepared and prescribed by the Federal Government, which has no set parameters or
heads under which it shall be formulated. As such, the Plan has unrestricted freedom to

address and cover any subject matter deemed relevant by the Federal Government.

6.2 Market Concept

The Amendment Act while providing a framework for a market through a number of steps
for liberalization, like allowing new players and allowing BPCs to have cheice of their

supplier, has not mentioned about the specific type of competitive market to be evolved.

Section 14A of the Amendment Act provides a broad guideline about market design.
Section 14 A (1) provides that the Federal Government shall, from time to time, with the
approval of the Council of Common Interests, prepare and prescribe a national electricity
policy for development of the power markets. Section 14A (2) (b) stipulates that the
policies to be prescribed by the federal government shall provide for, inter alia-

development of efficient and liquid power market design.

National Electricity Poticy (NEP) provides detailed features of a competitive market.

Sections 5.5.1 and 5.5.2 give detailed features of a CTBCM.

Sections 5.5.1 reads as follows.

The efficient and liquid power market design, as approved by the Regulator (CTBCM), will
contribute for attaining the policy goals. The approved wholesale market design ensures
the following objectives:
a. Providing open access to all market participants on a non-discriminatory basis;
b. Creating an environment to attract investment;
Contribute in improving power sector security of supply;
Ensuring further evoiution of wholesale market to advanced phases;
Promoting competitive arrangements, both for and in the market;

Promoting payment discipline among market participants;

e oo o

Eliminating sovereign guarantees for purchase of power over time through

improvement in market conditions;
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h. Ensuring compatibility of wholesale market design for operation of retail market

in the future;
i. Ensuring transparency, predictability and accountability in the market; and

j. Creating an environment for compatibility / participation in regional electricity

market.

Section 5.5.2 reads as follows;
“The approved wholesale market design, its implementation and subsequent

development takes into account the following:

a. Enabling the choice of changing supplier of electricity, initially only for large or
Bulk Power Consumers, followed by gradual liberalization of the retail market;

b. Creating incentives to promote entry and sustainability of the most efficient
generation in the system;

¢. No anomalies shail be created that allow any participant to take undue advantage
of market conditions;

d. Creating minimum burden for the government in the form of subsidies through
liberalization of the market;

e. Maintaining investor confidence by honouring the existing contracts (Energy /
Power Purchase Agreements) and / or seamless transitien of such contracts in the
market design by mutual consent;

f. Providing a level playing field to all market participants through uniform
application of cross-subsidization and other grid charges to consumers of all
suppliers;

g. The Government shall take a decision on the recovery of costs that arise due to
advent of the open access and market liberalization;

h. Ensuring open access to information and undertaking other transparency
measures in the market especially providing for credible and independent service
providers in the market;

i. Standardizing trading instruments to enhance liguidity;

j.  Commercialization of strategic projects;

k. Ensuring proper settlement mechanisms for the imbalances resulting from trade
among different market participants;

I.  Ensuring accountability of market participants to bring discipline in the market;

m. Building on experiences of international market development and local market
conditicns;

n. Allowing, through simple regulatory adjustments, the future evolution towards
increasing competition for and/or in the market; and

0. Fair allocation of risks amongst market participants.”
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Section 5.5.4 of NEP deliberates on the role of the regulator and obligations of
stakeholders subsequent to implementation of CTBCM.

Section 5.5.4 of NEP reads as follows:

“In order to ensure implementation of wholesale market design and its further evolution,
the Regulator shall in a timely manner frame, modify and evolve regulatory framework
for, inter alia, supply, procurement, open access / wheeling, competitive bidding, import
of power, and ensure effective market monitoring and enforcement. Provided that after
implementation of CTBCM, every transmission licensee and distribution licensee shall
offer, to all market participants, non-discriminatory open access / wheeling to its
respective transmission or distribution system and interconnection services in accordance

with CTBCM on the terms determined under the policy and legal framework.”

As discussed above, NEP refers to a bilateral market (CTBCM), which when implemented
will put obligations on market players and consequently, as a transmission licensee, PGC
will be obliged to offer its systems in accordance with the provisions contained under

CTBCM.

6.3 Market Development

According to NEP, Ministry of Energy (Power Division} will be responsible for the overall
monitoring and implementation of market development. Central Power Purchasing
Agency (CPPA-G), entrusted with the development of competitive market design has
been engaged in preparation of concept papers for possible market structures, trainings
to public sector entities and relevant private sector stake holders through conferences
and workshops and meetings and presentations before NEPRA Authority and its
professionals for the last three years. A Consultant appointed by Asian Development Bank
(ADB} is fully associated with CPPA-G teams and other entities for knowledge sharing
and capacity building to come up with a model which takes into account the ground
realities of Pakistan Power Sector before venturing into an era of competitive electricity

market.

CPPA-G submitted its high level/conceptual design for a Bilateral Contract Market, which
the Authority approved through its Determination dated December 5, 2019. The Authority
in its determination, also directed CPPA-G to submit the detailed design of the CTBCM
(the "Detaited Design" or the "Design") along with its Implementation Roadmap (the
"IRM" or the "Roadmap") for its approval. In compliance with the above direction of the
Authority, CPPA-G submitted the Detailed Design along with its IRM on February 5, 2020.
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The Authority made its determination on the detailed design submitted by CPPA-G on
November 12, 2020. The Authority granted its approval subject to a number of actionable

steps to be taken and time lines before implementation phase.

Broadly the objectives of detailed CTBCM design submitted by CCPPA-G are detailed as
follows:

« Development and alignment of policy, regulatory and institutional frameworks.

« Providing non-discriminatory open access to all market participants.

« Improve conditions to attract investments and move away from sovereign

guarantees,
+ Provide a trading environment that seamiessly transits into reduced consumer

tariff.
» Improve pewer system planning, procurement to ensure adequacy and security

of supply.
« Improve efficiency and liquidity arising from competition in market.
« Improve payment discipline in power market through bilateral contracts and credit

COVETS.
« Improve transparency, predictability and accountability in the market.

6.4 Market Structures

The following sections provide an overview of the markets structures those are existing

and CTBCM

The existing market structure which is very close to a single buyer model is shown in the

following schematic.

Existing Market Structure

T B e R v o

T Lk T L p——
b mmaoe e a e ow

- AHW.E&Co.

31‘ CiIARTERFD ACCOUNTARTS
HE T AANAGEMENT CONSULTANTS

105 ,l;;.AN

e A T




-2l -

September, 2022 Punjab Grid Company (PGC)
Final Feasibility Report

The model proposed under CTBCM includes a wholesale market and a number of buyers
and sellers for supplying electricity to end-consumers. The proposed structure is shown

in the following diagram;

Wholesale Market Str ur TBCM) Plann r April 2022

It may be noted that according to the approved timelines by NEPRA, the wholesale
market structure was to be aclive by April 2022, however as such no notification has
been made to that effect. Notwithstanding any detays, the CTBCM will facilitate bilateral
contracts between market players. Power generation companies will interact (through
bilateral contracts) in the wholesale market with ‘Traders’, 'Competitive Supptliers’,
DISCOs and Bulk Power Consumers. Similarly, ‘Traders’ may have bilateral contracts with

‘Competitive Suppliers’ for the provision of electric power.

For physical delivery of power, all of these entities will be required to use NGC/NTDC,
PGC and DISCOs’ transmission network systems. Accordingly, the Act requires these
entities (transmission and distribution ticense holders) to provide open access to all the

users of their systems.

6.5 Role and Opportunities for PGC under CTBCM

As discussed above, CTBCM will liberalize the sector as a number of new entities will
enter the market for delivery and supply between different parties. The transmission of
power is mainly the responsibility of NGC/NTDC and distribution companies, however it
may be noted that even under the present structure, NTDC and DISCOs are unable to
meet the level of adequacy and reliability of power supply. Before the Amendment Act

2018, the concept of Special Purpose Transmission License was also introduced to bring

106 = AHW.E Co.

E CHARTERED ACCOUMTANTS
2 FLANAGEMENT CONSULEAM Y




/thg’

September, 2022 Punjab Grid Company (PGC)
Final Feasibility Report

more competition in the transmission business to have a more reliable supply system.
The PGC therefore, will be required a play a major role not only under the present market
structure, but under CTBCM also when its opportunities for providing transmission and

interconnection services will increase manifold as shown in the Table-24 below.

Table-24: Opportunities for Punjab Grid Company (PGC)

Transmission Projects under NTDC  Transmission Projects under NTDC domain,

1 domain, which could not be which could not be completed/undertaken by
completed/undertaken by NTDC NTDC R L
Transmission Projects under Transmission Projects under DISCOs’ domain,

2 DISCOs’ domain, which could not which could not be completed/undertaken by
be completed/undertaken by DISCOs.

DISCOs. e .
Transmission Projects not Transmission Projects not connected with the

3 connected with the National Grid National Grid (Isclated Mode)

(Isclated Mode) - o o .

4 Transmission Projects needed for *Competitive

B Suppliers’ -
5 _ Transmission Projects needed for ‘Traders’
6 ) Transmission Projects needed for ‘Captive
Generation’

Further, the opportunities for PGC will expand with the increase in number of Competitive
Suppliers and Traders in service territory of different distribution companies, as those
will create demand for transmission corridors. When compared with the existing
structure, it may be seen that PGC wil! be required to have close coordination, database
and information about BPCs and their plans for power procurement, whereas under
CTBCM, the efforts by PGC would be more focused towards Competitive Suppliers and

Traders which in a way will ease the burden on PGC for new opportunities for its business.

At the same time however, PGC will need to have strong group of engineering, legal,
information technology and financial professionals to finalize contractua! arrangements

with other market players.
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7. PGC BUSINESS PLAN FOR SUSTAINABLE OPERATION

Financing needs in the power sector are enormous, particularly in developing countries
like Pakistan. Government faces huge and competing demands on its scarce available

capital.

This has long been recognized in respect of power generation and Pakistan is among
those countries that have used private sector financing for the develepment of IPPs. But
for various reasons, reliance on private sector participation (PSP) has not been a feature
of transmission networks in developing countries like Pakistan. The national transmission
grid is often seen as having national strategic importance, with an incumbent monopoly
operator, hernce the default/historic position is often to view the grid (and transmission

projects generally) as not being a suitable arena for private participation.

in the sections beiow, an overview of the four business models used in the transmission
sector around the world is provided and most relevant model(s) for PGC is suggested. In
the next section a business plan for PGC is formulated while in the last section of the

chapter a financial plan for the company is also provided.

7.1 Overview of the Business Models

There are four basic business models that can be used for developing transformation
assets using PSP. These are:
. EPC+ - Engineering, Procurement, Construction plus more
il. BOOT - Build-own-operate (transfer)
iii. Transco - Private transmission company

iv. Merchant — BOOT but without a long term agreement

The EPC approach is well known and needs no explanation other than to note that EPC is
a basic form of PSP and will be a component of each of the other three models. The EPC
plus model involves add-ons to the EPC, including financing and operation and

maintenance of a specific transmiission asset.

The key difference between the EPC+ and BOOT models is ownership. The EPC+
ownership of the assets is transferred to the utility on commissioning, but with the BOOT
model, the developer retains ownership, in some form, for a period after commissioning.
The term “operate” in BOOT is used loosely. Planning and day-to-day operation/dispatch
of the network will be the responsibility of the utility/transmission system operator (TSO)
but the developer will be responsible for maintenance of its transmission assets and will

operate the substations, if any.
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The Transco model is perhaps the most distinct model. Here the private sector is invited
to take over a complete utility. However, even here the boundary between this and BOOT
could be blurred where the grid that is taken over by the private sector is relatively small.
Because the Transco is a natural monopoly, the price is charged or regulated by an
independent reguiator, normally with at least some discretionary powers. A BOOT

arrangerment is typically regulated through a legally binding contract.

The Merchant model involves significant risk in developing transmission assets without
the involvement of a TSO/utility. The developers identify an opportunity, often based on
a significant differential in market prices in two different parts of competitive markets or
in order to bring large volumes of cheap electricity to a market where it is needed. The

volumes and prices are determined either:
- By the market where the developer must take the full volume and price risk, or;

- Bilateral negotiation between two parties

The model is only suited to define transmission lines. This can work in complex

competitive markets, but examples are limited to a few geographies.
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7.2 Characteristics of the Models

Below we discuss these models and some of their variants in terms of bankability,
replicability and implementability. These terms should be interpreted as follows:
- Bankability — will it be possible to obtain funding for the development of the asset?
- Replicability - can the model be repeated?
- Implementability/ acceptability - the development costs for transmission projects
are significant and pursuing a certain model is only worthwhile if there is a
reasonable probability of success. Implementability asks if the prospects of

success are gaod.
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7.3 Drivers for the Choice of Model

Often the decisions are driven by financing needs but may face political resistance from
those opposed to privatization or others just opposed to change the utility for whom the

simpler forms, such as BOOT or EPC+ are often preferred.

Model design decisions depend on legal and regulatory constraints, such as whether the
primary legislation atlows the private sector to own electricity assets which then pushes

the choice of model the word concession or iease agreements.

7.4 Design, Finance, Build, Operate

This group of business models represent the minimalist approach to transmission and the
most basic of these - engineering, procurement and construction {(EPC) is already a
standard practice for the development of major transmission assets in Pakistan. The sub-
variants of this category include:

- EPC

- EPC + Finance

- EPC + Operation

- EPC + Finance + Operation

These values are often used as a subcomponent of the other main business model of

interest - the BOOT model.

7.4.1 Engineering, Procurement, Construction (EPC)

Also referred to as turnkey construction contracts because the owner only needs to turn

the key to initiate operation.

Features
The contractor is provided with a specification for the asset and is responsible for design,
procurement of materials and construction for a given price by a given date and to a

minimum standard confirmed at commissioning by independent engineers.

Risk Allocation

The £PC contractor is responsible for procurement and construction risks. The developer,
which is often the utility, is responsible for financing the project and for making payment
to the contractor. Final payment to the contractor is made foliowing commissioning. Post
commissioning, developer operates and maintains the transmission assets, recovers the
cost, services loans, and is exposed to risk on its equity. If the developer is state owned,

the government will be at risk on its eguity.
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Where the developer is a utility, the utility will normally be responsible for obtaining right

of way, environmental approvals and other permissions.

Bankability
If the developer is a utility, the loans will be to the corporate entity and bankability will

depend on the creditworthiness of that entity. Often, for state owned utilities, sovereign
guarantees are required for bankability. If the developer is a SPV this will invaive project
based finance and bankability depends among other things on the reliability of payment
flows to the SPV from the ultimate beneficiary of the transmission assets (often the utility
and indirectly end consumers of electricity). Bankability in this case, as when the

developer is a utility, also depends on the creditworthiness of the utility and/or on

guarantees available.

Repiicability
EPC arrangements have been demonstrated throughout the world and can clearty be part

of any transmission arrangement, However, EPC contract arrangements do not, by

themselves, overcome problems of financing major transmission projects.

Implementability

EPC arrangements have been demonstrated throughout the world and can clearly be part

of any transmission arrangement.

7.4.2 EPC+FINANCE

Wwith this variant, the EPC contractor may organize, or help organize, financing for a
project. Often this will involve supplier finance and export credit guarantee agencies in

the suppliers own country.

Risk allocation
The risk allocation is the same as for EPC arrangement, but in this case the EPC contractor
helps arrange financing. This will often be through export credit agencies which, as with

simple EPC contracts, will be at risk until the loans are repaid by the utility.

Bankability and Replicability
The bankability of this arrangement is similar to that of EPC contracts. EPC + Finance

helps solve the problem of financing of power transmission projects. However, it tends
to be used for larger projects and where large national contractors are able to supply a
large part of the equipment to be used, or in instances where export or supplier finance
can be deployed. The latter two inherently limit competition and reduced replicability.
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The use of this form of financing, however, limits the opportunities to minimize costs

through competitive international bidding.

Implementability

EPC + Finance arrangements have been demonstrated and, where they can be applied,

do not generally face resistance from the stakeholders.

7.4.3 EPC+OPERATE

Features

With this variant, the EPC contractor will be responsible for the maintenance of the
transmission asset following commissioning (but will not only asset). They may operate
the substation or maintain the transmission line themselves or they may contract an
operator to provide these services. Often the EPC contractor will partner with an

international utility that offers such services.

Risk aliocation

The risk allocation is the same as for the EPC arrangement, but in this case the EPC
contractor is responsible for operation and maintenance of the transmission assets for a
defined period. The contract will normally provide financial penalties for poor availability
of asset thereby incentivizing the contractor/ operator to ensure the quality of the

construction.

Final payment to the contractor is made by the developer following commissioning. The

developer is responsible for servicing loans.

Bankability
Bankability of this arrangement is similar to that of EPC contracts.

Replicable
EPC + Operate arrangements could easily be replicated though, as noted below, they are

not widely used (except as part of the other business models discussed below). This is
probably because the utility that owns the asset will normally expect to operate the asset

themselves.

EPC + Operate contract arrangements do not, by themselves, overcome problems of

financing major transmission projects.
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Implementability
EPC + Operate arrangements are relatively rare. This is probably because of resistance

from utilities.

7.4.4 EPC+FINANCE+OPERATE

Key features
With this variant, the EPC contractor will additionally be responsible for both arranging

the financing and the operation of the transmission as it following commissioning. The

financing is arranged on behalf of the utility.

The key difference between this variant and the BOOT model below is that with the EPC
+ Finance + Operate variant, the transmission assets are owned by the utility following

handover,

The risk abocation, bankability and sustainability combine the features of the two

previous variants.

Replicability
EPC+ Finance + Operate arrangements could easily be replicated but they wiil only help

overcome problems of financing major transmission projects if the utility for whom the

assets are developed is creditworthy.

Implementability
Although EPC + Finance + Operate arrangements offer a good balance, they are relatively

rare. This is perhaps because:
There is resistance from utilities to giving responsibility for operation to the
contractor;
- Commercial lending by IFIs targeting private lending is limited because utilities
are frequently not operated on a commercial basis;
- Multilateral lending will preclude restrictive tendering which is the basis for

involvement of export credit agencies and supplier credit.

Design, (Finance), Build, Qperate / EPC and variants in context of Pakistan

The rise in popularity of this model across South Asia is based on the ability to pass

significant development risks to the private sector at little/no loss of contrel (ownership)
of critical national infrastructure (Bangladesh for example has DBFOM IPP T/Lines).
However, there is limited experience with the operation and maintenance contracts while

these assets remain under public ownership. In the context of Pakistan, this model could
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be viable, up to EPC + Finance level due to reluctance towards allocating operaticnal

risks to the private sector.

7.4.5 SWOT Analysis of the Medel

7.5 Build-Own-Operate (Transfer)

In some ways it is a small step from EPC+ Finance + Operate model described above, to
the BOOT mode! described here. The key difference is that with the BOOT model to
transmission asset is independently owned, or to all intents and purposes, cld following

comrnissioning {at least for a period of time).

7.5.1 Key Features of BOOT Arrangements

The typical features of this arrangement are:

- The transmission asset to be developed is usually connected to a larger network
that is owned by a utility;

. The developer is an SPV and will engage a contractor using EPC contract
arrangements to design, procure and caonstruct the asset;

- The SPV will additionally engage a subcontractor / operator to maintain the assets
and operate substations following commissioning and the operator will face
financial penalties for failing to satisfy the performance and reliability standards

specified in the contract;
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- Usually the asset is new but sometimes it is an existing asset that requires
rehabilitation, reinforcement or upgrading. In either case it requires investment
financing,

- The project will be financed on the basis of the expected revenues to the
developer;

- There will be a contract between the developer and the utility (that owns the
larger network) for a number of years (15-20 vears is relatively common). In

some cases, there may instead be a contract with an IPP.

The term operate in BOOT is used loosely. Planning and day-to-day operation / dispatch
of the netwark will be the responsibility of the host utility / transmission system operator

but the developer will be responsible for maintenance of its transmission assets and will

operate the substations if any.

There are a number of variations of the BOOT category covering:
- Pricing arrangements and counterparties
- Right-of-way and approvals
- Asset ownership forms
- BOO versus BOOT
Leases
- Partners involved and their roles
- Size of the asset

- Type of the asset

These are discussed below but begin by providing some general examples of typical BOOT
arrangements and asking about risk allocation, replicability and implementability /
acceptability of the broad BOOT model. These characteristics vary to some degree
depending on the details of each (e.g. Implementability/ acceptability is enhanced by

adopting the BOOT rather than the BOO modet)

7.5.2 Risk Allocation

The BOOT model will typically use an EPC + Operate arrangement and the risk allocation
applicable to EPC + Operate therefore also altaches to the BOOT model, The key
difference in terms of risk allocation is that the responsibility for servicing loan lies with
the SPV and relies on the flow of revenues to the SPV. The revenues ultimately derive

from the utility that contracts the SPV though there are alternative sources including:

- And IPP or large consumer where the transmission asset is primarily used to

transport electricity to/ from the main grid, or;
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- A power pool where the asset is used for Wheeling power.
- The SPV equity partners are also at risk for their equity investments though, as
discussed below, the utility may sometimes be a partner in the SPV and may

therefare also continue to share in those risks.

A concession agreement will often be signed that will provide assurances from the
government and will commit the government to provide certain guarantees over changes
to legislation, regulations and, in cases where the revenue flows depend on a state owned

entity.

7.5.3 Bankability

Bankability of this arrangement depends in large part on the security of the revenue flows
to the SPV, which in turn depends on the details of the contract and payments forms
discussed below. It also depends on the creditworthiness of the counterparty to that

contract - the utility, IPP(s) or large customer(s).

Power pools may also be the source of revenues and will have measures in place to
ensure that obligations by Wheeling parties can be fulfilled, but if the revenues depend
on Wheeling charges these credit security arrangements would need to be confirmed.
The payment forms through power pooles may, however exposed the BOOT SPVs and
their financial backers to substantial market risk that will often be unsustainable.
However, Wheeling may provide additional revenues to the SPVs if there are more secure

payments that are protected from market risk.

Bankability can be enhanced in some instances by the use of escrow arrangements to
secure revenues to pay for transmission services. This is particularly the case where

counterparties are IPPs and/or large customers.

7.5.4 Replicability and Implementability /Acceptability

BOOT models can easily be replicated and have been used extensively around the world.
BOOT offers a compromise solution ‘that does not require a high profile privatization of

transmission companies that may invite controversy.

7.5.5 Pricing Arrangements and Counterparties

Pricing arrangements for BOOT models will differ depending on the entity that contracts
for the asset. Counterparties to the BOOT model maybe:
- A host utility (usually a state owned company)
An IPP
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A large electricity consumer or a group of such consumers

COMBINATION EPC+BOOT
Multiple permutations and combinations are possible and innovative solutions to

legislative, regulatory or other problems can be often found. For example, difficulties in
obtaining right-of-way and permits can be a headache for many BOOT developers. To
overcome this, a combination of an EPC plus a partial BOOT arrangement could be
proposed (without the 'build’ part of BOOT). The host utility/TSO might develop the asset
using an EPC arrangement with a temporary loan to the utility/TSO, but on
commissioning the asset and the debt are immediately sold to a private investor, thereby
taking the debt off the batance sheet of the host utility/TSO. The permitting risk is
removed from the developer and the balance sheet of the utility/TSO is improved.

BOO VS BOOT
Build-Own-Operate transmission assets, where there is no transfer of the assets to the

host utility or TSO at the end of the term of the contract, are less common than BOOT,

A BOO arrangement means that the asset remains in private ownership indefinitely. The
annual availability fee with the BOO contract may be slightly lower than with a BOOT
contract because, at the end of the contract, 25 or so years later, the developer may
keep the asset and continue to earn revenues from it. However, because revenue streams
in the distant future are normally heavily discounted, the availability fee for a BOO project

will normally be very similar to an availability fee for a BOOT project.

7.5.6 Build-Own-Cperate (Transfer) and Variants in Context of Pakistan

T/L Policy adopted in 2015 provides the baseline to develop projects under the BOOT
model. The Lahore-Matiari HVDC line project is the only example, however the current
situation in the power sector - in the context of competitive market development roadmap

and delays in generation projects commissioning delays - indicates a clear need.

The well-defined long-term revenue contractual structure offered through Transmission
line policy 2015 improves the bankability of the potential projects. Furthermore,
payments are guaranteed by GOP under TSA subject to availability of the Transmission

Line,

Government remains supportive of BOOT projects based on defined transmission
capacities of BOOT transmission line projects. The period of BOOT agreement is current

set at 25 years.
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7.5.7 SWOT Analysis of the Model

7.6 Transco Model
7.6.1 Key Features of Transco Arrangements

Under a Transco (Transmission Company) model, a distinct legal entity is responsible for
operating transmission assets, with actual or effactive ownership of those assets. The
development of new assets Is undertaken by the same entity, with assets typically
aggregated under a common ownership structure. While ownership of assets usually
resides with the same entity, this is not required for the model. The Transco may be

state-owned, privately owned, or a combination of the two.

The Transco will usually operate under a license or concession that:
. Defines an exclusive geographic area covered;
- Is distinguished from distribution by the voltage of the assets;

- Isfor a given period.

It is unusual for two or more licenses/concessions to develop/operate the same type of
assets (e.g. transmission) in the same geographic area except through a BOOT

arrangement. A Transco will typicalty operate a contiguous network in only one country
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unless it receives licenses also to operate its contiguous network in neighboring countries.
Where its assets reach a national border and are interconnected with the neighboring
country, a specific agreement will be reached with the transmission network owner/

operator in that country.

The Transco will be responsible for all operations of the transmission assets (except BOOT

assets if the BOOT model is adopted in addition to the Transco model).

A Transco will have few customers, being those entities wishing to transmit or receive
energy through its network: generation companies, large customers, distribution

companies, and neighboring utilities within the country or outside.

In addition to developing, owning, maintaining and operating the assets the transfer may
Include ather functions including the single buyer, system operator and market operator,

though when a Transco is privatized these are often separated from the Transco.

7.6.2 Risk Allocation

Under a Transco model, single entity typically has sole responsibility for operating,
maintaining, and developing a transmission network. This focuses risks with a single
entity, reducing contractual relationships with third parties and creating the sole focus

for performance monitoring.

Separating the transmission assets from other parts of the electricity supply chain
{generation, distribution, and supply) allows for pricing structures that reflect the fixed
nature of transmission costs. With revenue cap regulation it reduces the exposure of
these assets to volume risk from customer demand. This is appropriate when its costs

are largely fixed regardless of volumes of energy transmitted.

As with the reduction in volume risk, or transcode that is separated from the distribution
and suppty business of a utility will have little direct customer nonpayment risk as its
customers are not small households or businesses for whom the cost of collecting
payment may outweigh the size of those payments. However, it remains at risk if there
are shortfalls in revenues entering the electricity supply system and the
distribution/supply end of the chain alongside IPPs the Transco is paid. Payment risks

can be reduced through securities over assets or revenue streams.

Transco owners may reassign risks appropriately through contracting arrangements such
as EPC contracts for construction or rnanagement contracts for the operational
management of the network.
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The regulatory arrangements for Transco should be designed to ensure that risks are
appropriately allocated between the Transco users and the Gevernment. Independent
regulation is designed to reduce political risks for the private investors in the electricity
sectors, but inevitably some decisions are let to the discretion of the regulator and this
can create regulatory risk for private participation in Transcos. Regulatory risk replaces
political risk and should generally be lower with independent regulation, at least to some
extent, than without because private Transcos are more conspicuous than other forms of
PSP transmission (BOOT or EPC+) even with independent regulation politicat risk will

inevitably be greater with the Transco model than with other forms of transmission.

7.6.3 Bankability and Replicability

Transmission assets have long operating lives. Ring-fencing such assets in a single
Transco entity, without smaller and shorter - life assets commonly found in distribution
companies, can allow for longer - term financing, which is typically lower cost than

shorter term financing.

With an asset structure of large, long lived assets, developing a capital structure of long
term financing and ring fenced equity will increase the attraction of the Transco to

international companies with specialized interest in Transco businesses.

Transco models have larger financing requirements and have the potential to be of
greater interest to lenders than smaller transactions of the BOOT type. Offsetting this,
as described above, the exposure to political risk of a Transco model, as opposed to BOOT

or EPC+ arrangements, will make a Transco less bankable.

The Transco model, if established successfully in a strong and stable country should be

replicable in other countries following the demonstration of the first transactions.

7.6.4 Implementability

The establishment of corporate Transco follows part of a familiar unbundling process for
a national utility, progressively moving from:
Ring-fencing transmission assets,

- To creating separate operating entities under the national utility;

- To distinct legal entities under the national utility;

- To distinct legal entities under direct Government ownership;

- To include private debt in the capital structure;

- To including private ownership of equity in the capital structure;

To full private sale of the equity of the legal entity.
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7.6.5 Transco Model in Context of Pakistan

Transmission assets are considered as strategic assets and hence, the focus/ interest in
maintaining certain level national grid company/state involvement in operation and
ownership. Given that risk allocation under the Transco model rests solely on the private

sector makes this model less attractive to various key stakeholder/ influence groups in

Pakistan.

As an example, K-Electric is not a typical Transco but an integrated entity having a
transmissien license. Policy is silent about Transca mode of transmission business in the
private sector. Adopting a K-Electric-styled transmission license {with integrated utility
operations) would provide reasonable returns on investment. A Transco+ business would
enjoy a monopoly status for its jurisdiction and could avail profitable income from_ its wire
business. A Transco could collect a use of system charge, as is the case for K-Electric,

reflecting its investment, O&M and ROI etc.

Key concerns associated with the Transco model relate to perceived lack of government
support, a lack of competition and domestic capabilities in the transmission segment. A
stand-alone Transco model is expected to face long-term sustainability challenges.

However, an integrated utility model may be explored for some regionai DISCOs.

7.6.6 SWOT Analysis of the Model
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7.7 Merchant Model
7.7.1 Two Variants of the Merchant Model

There is no universal definition of the merchant model. For generation assets, a merchant

power plant is one that competes in a competitive market without a long term PPA.

For transmission investments, the term merchant is used more broadly to be situations
where the asset is developed independentty of an existing TSO/Utility. These merchant
project can be either:

- Built as part of a competitive market in which a transmission capacity is auctioned
and revenues are earned through those auctions (i.e. without loeng term contacts
that fix quantities and prices),

- Built independently of the TSO/utility but with long term contracts for the
transportation of large volumes of power from regions with low market prices or

low cost resources tc regions with higher market prices.

7.7.2 Risk Allocation

With the merchant model compared with BOOT model, even more of the risks are
transferred to the transmission asset developer including the market volume risks. The
precise allocation of risks will depend on the nature of the transmission contracts. Right
of way and Environmental approval risks will lie with the developer. Other risks are largely

the same as those of the BOOT model.

7.7.3 Merchant Model in context of Pakistan

Currently, there is no established mechanism for securing commercial agreements with
Utilities/generators and customers for long term TSAs. Similarly, for short term operation
especially during peak hours, various energy intensive industries operate captive power
plants on site, with limited opportunity for IDNOs (independent distribution network
operators) to service this market at present. These would significantly limit the
bankabitity and the overall viability of merchant transmission lines. There are no
locational price differences in Pakistan (Central pool/basket price mechanism), indicating
little / no incentives for this model. Therefore, there are no market incentives for such a

model.

Significant risks are associated with a merchant model for transmission investments in
Pakistan due to the lack of competitive power market. Merchant models allocate nearly

all risks to the private sector. The lack of a clear mechanism for obtaining transmission
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licenses, land acquisition and other regulatory approvals for transmission project

developments would be among highest risk factors.

7.7.4 SWOT Analysis of the Model

7.8 Most Suited Business Model in the Context of Pakistan

In determining the optimal business model, the full range of options have been
considered. Based on the detailed analysis of the business models and their possibility of
being adopted in Pakistan it can be concluded that considering the technical, commercial

and regulatory aspects, the most viable business model at this stage of time seems to

be Build-Own-Operate-Transfer (BOOT).

The projects under this business model can be implemented by the public sector itself or
through private sector intervention. There is a possibility of Government undertaking the
projects itself while ensuring that returns are optimized, however, the likelihood of this
option might remain limited to 132 kV transmission lines as the investment quantum for

the higher voltage transmission lines is significantly higher.
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Given the budget constraints currently faced by the Government, the most likely option
for the implementation of the projects is to be undertaken through a hybrid of public and
private participation i.e. is on Public Private Partnership (PPP) modality whereby while
retaining the ownership of its land and ensuring commitment to the overall objectives of
the transaction, the Government can provide the right of use to the private partner to
develop the facility and operate the same for such period necessary to recover their

investment plus reascnable return and then transfer the project back to the Government.

From a legal and regulatory perspective, as a licensee under Section 18 of NEPRA
Amendment Act, PGC will be authorized to engage in transmission of electric power.
According to definition of *transmission’ under the Act, there are possibilities for PGC of
involving private sector including sharing of equity, operation or management and
control, however T/L projects under BOOT mode may require additional lega! and
regulatory cover. Accordingly, the provincial government would be expected to announce
not only, policies for incentivizing such investments, it will be important for it to also

create enabling environment by developing regulatory and legal regime at a sooner date.

7.9 Business Plan

Like any other corporate entity, PGC will need to a have a prudent way of working in
place. Since the objective of estabiishment of PGC is to undertake power transmission
activities and supplying power to off-grid or low gird areas in the province, therefore it is
recommended that after registration of the company with Securities Exchange
Commission of Pakistan (SECP), next step would be to obtain transmission license from
the NEPRA as to become eligible for undertaking transmission business activities. Prior
to applying to SECP and NEPRA, PGC would require tc put in place its key positions i.e.
chief executive officer (CEO), Board of Directors atong with key management team.

PGC would then may proceed to construct, own and operate transmission infrastructure
mainly of 132kV, 220kV and 500 kV etc. and charge a service fee to parties who avail its
service. The transmission service fee would be a regutated tariff as under the prevailing

NEPRA regulations.

7.9.1 Formation of Board of Directors (BoD)

Formation of the BoD is one of the most important components of the corporate good
governance to get successful resuits and achieve the mission set out by the shareholders
of the company. BoD needs to be empowered and made independent to function freely

and professionally.

L AHWECo.

CHARICRED ACZ SUtthe A1

124 é/LA B




-261-

September, 2022 Punjab Grid Company (PGC)
Final Feasibility Report

To start with, the Government of Punjab may constitute/nominate BoD of PGC to take
decisions relating to initial hiring, funding, financing legal, commercial, technical, HR and
administrative matters. Proposed compasition of the BoD is as under:

» Chief Secretary {Chairman)

» Secretary, Energy

« Secretary, Finance

s Secretary, Law

*» Managing Director, PPDB

« CEO

« Transmission and Grid Professional

+« Corporate Lawyer

» Nominee of Chamber of Commerce

s Any other member depending on need

Sub-Committees of the BoD

The BoD may form following sub-committees:
¢ Audit & Finance Committee
¢ HR Committee
« Technical Committee
s Procurement Committee
+ Marketing and Business Committee

* Any other committee depending on need

BoD will draft appropriate rules of business, ToRs for sub-committees, annual budget,
job descriptions and remuneration of employees, and various operating procedures.

PGC will build its team as per the organogram proposed by the Consultant in this
feasibility study report. PGC, however may review the organogram and improve this as

per their requirements.

7.9.2 Key Performance Indicators

PGC will be grid and transmission company which would provide wheeting facility to power
dispatchers including DISCOs, BPCs and generation companies. The source of revenue
will be transmission tariff/ wheeling charges which it could charge to the concerned
parties. Besides technical Key Performance Indicators (KPIs), financial KPIs as listed
below which will be highlighted in the company’s financial statements. These KPIs need

to be approved by the BoD.
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Revenues

Revenues of PGC will be the total amount of money received from wheeling service
delivery during the fiscal year. It is the gross income, from which operating costs,
expenditures, capital investments and liabilities will be subtracted to determine net
income (losses). For grid and transmission companies, gross income is related to the

quantum of power transmitted through its transmission lines and allied infrastructure.

QOperating Costs
The operating costs, which include cost of transmission service, amortization, taxes,

depreciation and interest on debt etc. O&M cost will be the main operating cost of PGC.
The O&M cost will further comprise costs due of employees’ remunerations, offices rent,
vehicles expenditures, consumables, transmission infrastructure surveillance and spares
etc. The operating costs will be deducted from the revenues to identify the financial

position of PGC during a particular period of time.

Balance Sheet

Assess equity, which on a financial balance sheet represents funds from stockholders plus
retained earnings (losses). Retained earnings are the money held by the company and
not paid out as dividends. It is the money available for the company to invest in growth,
such as developing transmission infrastructure by constructing transmission lines and

grid stations in the province, and paying interest on debt.

Debt Servicing
Allocate debt, including loans and commercial paper. Besides construction phase

activities, debt is used to finance operations and growth, and is a good indicator of fiscal
health when compared to equity. Capitalization is the ratio between long-term debt and
shareholder equity. While smart use of debt increases resources for constructing
transmission infrastructure, the company would be able to make timely payments. Even
in the case of PGC transmission business would likely be in a predictable environment,
due to long term transmission service agreements with offtakes, but PGC should consider

the transmission business market potential when taking on long-term debt obligations.

Investment through Capital Expenditure

An equity of around $ 200 million proposed to be injected into PGC for undertaking some
of 132kV, 220kV and 500kV transmission lines projects along with establishment cost.
The equity part could be arranged by the provincial government through its own funding
and also from private shareholders by allocating them shares of the company. In addition
to transmission infrastructure development, PGC would need to have a proper corporate

office on suitable location in Lahore along with necessary equipment, tools and office
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necessities including but not limited to furniture, IT equipment, software, communication
devices, and cars/vans etc.

The Provincial Government/PPDB needs to take prudent and well-judged steps regarding
implementing transparency mechanism in PGC, so that later accountability of the
Company officers and directors does not hamper with the progress of the Company.
However, if the foundation is laid with rules of transparency and clarity, the management
would have greater liberty to be enterprising and to take innovative measures to generate

the maximum cash flows for the proposed company.

7.9.3 Project Development Plan

In order to make PGC a success story, it is imperative to have a target-oriented project
development plan with the company. At the outset, it is expected that transmission
projects will be developed either in public sector or through Public-Private Participation
(PPP) by PGC. Due to financial constraints of the provincial government, some of the
projects could be developed through PPP mode. The key steps require under project
development plan are:

« First, to identify projects list for develecpment.

« Then projects would further be categerized in to Type-A and Type-B projects.
Type-A projects should be those projects for which PGC could arrange funds by
its own resources. Whereas all others projects will fall under the category of Type-
B projects.

«  Type-A projects should be developed by PGC under its 100% ownership. The
equity party will be provided by company own equity. The loan part will be
arranged through various international and national funding agencies/banks.

« Type-B projects should be offered to private sector to develop cn BOOT mode for
a specified concession period and after the expiry of concession period the
ownership would be transferred to PGC at no cost or at Pakistani 01 Rupee as in
the case of Matiari to Lahore HVDC transmission project line,

s For development of Type-A projects, PGC may should hire the services of EPC
contractors under competitive bidding mechanism.

« In the case of Type-B projects, competitive bidding mechanism may be adopted
during the award of concession agreernents to select quatified project developers.

» Detailed feasibility study would be required to conduct for each project. For any
Type-A project, feasibility study could be conducted by PGC through its own
resources/project allocated fund while for Type-B project any such feasibility
would be conducted by the investoir/concessioner. PGC could facilitate the private

investor regarding any such feasibility study and regulatory processing.
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7.9.4 Operation & Maintenance (O&M) Plan

Along with projects development, it is equally imperative to have a proper plan for O&M
of projects particularly Type-A projects (funded by PGC own resources). At the outset, it
is suggested to cutsource the O&M of projects to competent O&M contractors till such
time PGC adequately equip itself technically and financially by preparing pool of in-house

professionals who may undertake O&M of its projects in longer term.

7.9.5 Marketing Plan

After the formation of PGC the management will visit all the potential clients and present
its services and pricing/wheeling charges regarding transmission services. PGC with the
help of PPDB and other provincial entities may inform the national and international
stakeholders about its operations and services. PGC will require to approach BPCs, under-
construction as well as the nearby retiring power plants, DISCOs and other potential
clients to avail the its services. Long run transmission service agreements will be keenly
focused to sign with potential clients in order to provide a predictable and secure market
position for PGC. Such agreements would entertain both capacity and energy related
services which would be provided by the company.

PGC must aggressively market its transmission services by using all options. In the given
scenario, following market strategy may be adopted:

« After incorporation and establishing the company, print media such as widely
circuiated national daily English newspapers could provide great benefit by issuing
a supplement on key potentia! benefits of PGC.

* Social and digital media campaigning should need to be equally focused in order
to provide information about the company and its services. A secured and quality
website will need to be developed for PGC under the domain name of
hitps: /20 puniab.gov.pk or any other such name.

+ The government of Punjab may arrange a power conference e relating to efficient
power transmission in the province just after incorporation of the company. This
would give opportunity to introduce new company with local and multinationals.

« Management of PGC may invite heads and technical teams of all power plants,
BPCs, DISCOs and other companies working in Punjab to introduce its team,
capabilities and services or make presentations in their office.

« It may be prudent to invite heads of power plants, BPCs, DISCOs, and NTDC for
a dinner wherein Chief Minister be the Chief Guest. They may be ensured of
smooth activities and apprehensions of security hazards while working with PGC.

» In order to get into the market, competitive rates (lower than NTDC charges if
possible) be offered at initial stage.

+ a conference to offer an opportunity for learning and sharing information on the

critical issues affecting business growth in the power sector especially due to
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transmission congestions. Provide latest information on research and
development initiatives and incentives, technical and financial parameters, system
overioading and losses, succession planning, aboriginal community relations and

more.
PGC will put a marketing plan to the BoD for approval.

7.9.6 Human Resource Plan

After incorporation PGC would need to be staffed by specialized and experience people
hired on market-based salaries. Fortunately, a good number of energy and power
professionals are working in NTDC and a pool of retired advisors is also available.
Grid and transmission Company is a highly technical organization as it requires experts
in electrical engineering, power systems, simulation, instrumentation and control,
competitive market and power trading besides administration, management, accounts,
audit, business development, environment, infrastructure/civil engineering, mechanical
engineering, and land acquisition etc. Accordingly, the Company will have following main
formations:

v Head office,

v" Project Management,
v Operations, and
v

Billing and metering team.

Whereas the head office work will be supervised by the CEO, who will work under the

directive and guidance of the BoD.

The project management department will be headed by General Manager (GM) /CE
procurement & construction, who will be stationed at head office and report to BoD
through CEQ. The Operations department will be led by GM/Chief Engineer planning &
operations and will be responsible to ensure the smooth operations of the system as per
the applicable grid code and safety standards. The billing and metering team will be
responsible to note down the meter readings regarding power dispatch of different clients
though PGC transmission system and bill them as per the agreed terms and conditions
under TSA among PGC and respective client. This collection of the billed amount will also

be the duty of the billing and metering team.

As already mentioned, the power transmission business is highly technical and its success
is a function of experience. The envisaged PGC would need to have the requisite
experienced professionals who could undertake the operations and business of the
company in a best possible way. Best possible HR policy would need to be devised for
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hiring and then retaining the pool of competent professionals from the market to

undertake these actjvities,

The BoD will be the highest decision-making body within the Company. Day-to-day
management of the Company may be entrusted on the Chief Executive Officer, Chief
Financial Officer (CFQ), General Managers and other Officers of the Company. The BoD
will delegate powers as it deems necessary to the Chief Executive Officer, who in turn
will delegate appropriate powers to other senior officials of the Company through a
notification of delegation of powers. The CEO, CFO, General Managers/Chief Engineers
and other officers will exercise their powers delegated to them. The performance of
employees and management of the company would need vigilant monitoring through

proper SOPs.

The performance of the employees should be aligned with the company strategies and
objectives, so as to assess the progress against laid down strategies and objectives which
may consist, but not limited to, the following:

Company/business specific

Quantifiable

AN

Achievable

(\

Time-based
7.9.7 Information Technology Policy

For PGC an Information Technology (IT) policy will be needed as it will establish the IT
usage guidelines and mechanism for the company. PGC would offer a wide array of
computing, networking, and telecommunications resources and services to stakeholders.
These services would be in place to facilitate secure transmission system operations,
employees' professionalism, and administrative efficiency. IT policy should articulate the
company's vision, strategy, and principles as it relates to the use of information and
information technology resources, IT policy interpret applicable laws and regulations and
ensure that the palicy is consistent with legal and contractual requirements. In addition,
such policy would specify the requirements and standards for the consistent use of IT
resources across the company. The IT Policy of PGC should broadly cover following
aspects:

» Information Security

+» System security and protection

+ Hardware & Software

» Messaging & Collaboration

¢ Network and communication

» Data protection and backup
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7.10 Financial Plan

The Consultant has developed three (3) independent models using the cost-plus
approach to establish a tariff for all three voltage types assumed. For this purpose, the
largest transmission lines available in the plan for ali three voltage types was chosen.

This approach was adopted in order to provide an estimated tariff and the financial results

that can be expected for projects of each voltage type.

7.10.1 Project Cost

Cost estimation is based on (i) the latest PC-1 available for the projects planned by NTDC
and DISCOs and (ii) in-house data. Cost estimation classification system recommended
by American Association of Cost Engineers (IR-97) has been adopted in which Class 5 is
chosen as the benchmark for costing estimations. Class 5 indicates that the project is at

a concept screening stage with an accuracy level of +/-20%-100%.

The total capital cost of the Project incorporates the cost of the main project packages:

+ EPC Cost

« Non-EPC Cost

+ Development Costs (Including Project Management, Engineering, Site
Supervision, Topographical survey, Soil Investigation, Fees, Permits Insurance
cost and Overhead Cost.

* Debt Service Reserve

e Insurance During Construction

* Financing Fees and Charges

+ Contingencies

e Interest During Construction

Overhead Cost

In order to setup and commence the operations of PGC, an initial budget of PKR. 400
million is estimated. This includes office setup, rental for 2 years, utilities, vehicles
purchase & associated running cost and salaries for the officials and staff for 2 years.
This shall be considered as ‘seed-money’ for initial operations and does not cover any

sort of development costs for the actual construction of the transmission lines.
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Project Cost Details
Table-25 below provides a breakdown of the total project cost for all three voltage types.

Table-25: Project Cost

EPC Cost

4,314,556,278  20,362,656,788 70,152,404 691 |
Non-EPC Cost 479,395,142 2,262,517,421 7,794,711,632
Development Costs 183,690,280 198,846,787 317,462,932

Debt Service Reserve ‘ - _ -
Insurance During Construction 71,909,271 339,377,613 1,169,206,745

Financing Fees & Charges - _
Contingencies 100,991,019 463,267,972 1,588,675,720

Project Cost Before IDC

5,150,541 991 23 626,666,581 81,022 461,721
Interest During Construction 30,242,975 257,147,955 5,337,154,065

Total Project Cost 5 180,784,966 23,883,814,536 86,359,615,785

The total length of the lines chosen for calculations were as follows:
132 kV: 127 KM
220 kV: 150 KM
500 kV: 330 KM

Project Implementation Timeline

The total timeframe for implementation/ construction of the Project is estimated at 1 year
for voltage type 132 kV, 2 years for 220 kV and 3 years for 500 kV projects during which

the complete transmission line will be laid and energised.

Interest during Construction

Interest arising on loans during the construction peried is projected to be accrued and
rolled over into the debt principal and carried ferward up to the compietion of the Project.
Accordingly, it is capitalized as part of Project Cost. Interest during construction is
calculated on the basis of the total debt outstanding at each month end during the
development period. The financing rate used for computation of this cost is as per the
secured terms of financing, taken at 3-month KIBOR interest rate of 14.54% + 3.50%

Spread. Interest during construction is given in Table-26 below.

Table-26: Interest during Construction (IDC)

132 kV 220 kV 500 kV !

Interest During Construction PKR Mn PKR Mn PKR Mn l
30.24 257.15 5,337.15 !
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The assumptions given in Table-27 have been used in the financial model to conduct the analysis.

Table-27: Assumptions

Equity o 25.0%
Forei;n Debt o ’ o ]
Foreign Debt % of Project Cost T - 67.5%
Base rate: 3 Manth LIBOIS\' . j j':"“ “’i—j :_:_: - o 1.610%
Spread ~ e _.4.000%
Total Cost of Foreign Debt __561%
Tenor (Years) . _logo oo
Payments per Annum T _ T 12.00
Local Debt T B
(Local Debt % of Total Debt 7.5%
Base Rate 14.540%
Sprea_d__ 3.500%
Total Local Debt Cost 18.04%
.. Three Months' KIBOR LL4:.59%
. Spread — e e e 3:30%
Operations and Maintenance (O8&M) Assumptions
O&M percentage - cost basis e, . 3% .
Fixed management fee (% of PC) e 2%
Fixed O&M percentage L o 95%
Variable O&M percentage I 5%
Currency Assumptions
USD/PKR Parity . e _ 1:200
Annual PKR Devaluation 5%
General Assumptions
Hours in a year _ 8760
Project Operational Life (Years) 25
Technical Assumptions
Voltage Type 132Kv 220Kv 500kV
Gross Capacity 150 800 4,000
120 640 3,200

Capacity after Load Factor

Gross Capacity KWh

1,314,006,000

7,008,000,000°

"35,040,000,000

Monthiy Capacity KWh

109,500,000

584,000,060

2,920,000,000

Capacity after Load Factor Kwh

1.051,200,000

5,606,400,000

28,032,000,000
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Actual Energy Transmitted MW 999,271 5,411,858 13,529,645

e

Actual Energy Transmitted KWh 8,753,611,507,200 47,407,875,379,200 118,519,688,448,000

Totat Hours 8,760 8,760 8,760
04 Py

T/L Loading factor 80% 80.00% 80%
25 25 G

Project Operational Life

7.11.2 Financing Structure

The project is proposed to be financed through a combination of debt and equity with the
expectation of a debt-to-equity ratio of 75:25.

The financing structure is given in Table-28 below.

Table-28: Financing Structure

Debt - Foreign 67.5% 3497.03 16,121.57 58,292.74
Debt - Local 7.5% 388.56 1,791.29 6,476.97

Eguity 25% 1295.20 5,970.95 21,589.90
Totai 100% 5180.79 23,883.81 86,359.61

7.11.3 Financing Framework

The most likely option for the implementation to be undertaken through a hybrid of public
and private participation i.e. is on public private partnership (PPP) modality whereby
while retaining the ownership of its land and ensuring commitment to the overall
objectives of the transaction, GOP can provide the right of use to the private partner to
develop the facility and operate the same for such period necessary to recover their
investment plus reasonable return and then transfer the project back to GOP. Therefore,

it seems to be most likely arrangement for the transaction to be undertaken.

7.11.4 Equity Financing

25% of the Project cost is envisioned to be financed through equity component. This
requirement shall be met through the injection of equity during implementation phase
and is deemed to be invested at the time of Project execution. The investor shall invest
in the Project in terms of cash or equipment or provision of services of installation

activities.
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7.11.5 Debt Financing

Since this is an Energy sector project, which ensures the payment of debt as part of the
tariff regime under capacity charge, there is a good possibility of securing long term debt
financing. However, the terms of the debt are likely to be at the rates which reflect a
higher level of risk and exposure. It is estimated that the financing facility made available
would be at the following terms:

» Interest / Mark Up @ Three (3) month LIBOR @ 1.610% + 4.0 basis pointsi.e.

5.61% per annum payable on quarterly basis;
» The debt will be secured by the investor on the strength of its future cash flows

and concession agreement.

The computation of debt repayment is based on the provisicn of equalized repayment of
principal over 40 equal quarterly instalments while interest is computed on the balance

outstanding at the beginning of each perfod as given in Table-29 below.

Table-29: Details of Debt Financing

Debt Facility Long-term debt Long-term debt
Period of Debt Facility ‘ 10 Years- V 10 years
Three-month LIBOR - KIBOR 1.610% i4.54%
Spread - 4:0% 3.50%
Interest Rate / Financing Rate | 5.61% | 18.04%.

7.11.6 Project Drawdowns

Project cost has been distributed over the construction period of 5 years based on actual
disbursements during the period. The disbursement of project cost is made from the debt
and equity components in proportion to the debt equity mix assumed in financing plan.
The rationale for the proportional usage of debt and equity component is that the equity
onty cannot be used due to high cost associated with it, Therefore, a mix of equity and
debt needs to be employed. Similarly, project cost cannot be financed solely from debt
facility because lenders may be reluctant to provide the debt in the absence of matching

equity injections.

7.11.7 Weighted Average Cost of Capital (WACC)

This is defined as the weighted average of the various capital forms used for financing of
the Project. Based on the consultative session by NEPRA with regards to the

determination of Rate of Return, the rate of 15% is adopted as return on equity for as
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current return in PKR and debt carrying a cost of 7.6% the weighted average cost of

capital is calculated at 7.40% and given in Table-30 below.

Table-30: Weighted Average Capital Cost (WACC)

Debt 75% 7.6%
Equity 25% 15%
WACC 7.40%

This WACC has been used to discount post tax cash flows to arrive at the NPV of the

Project.

7.11.8 Return on Equity (ROE)

For reference purposes, ROE mechanism generally applied in the Power sector has been

used.
NEPRA decided to review the return offered to power sector for which NEPRA obtained
opinton of general public and stakeholders on the returns worked out to for different

technology and accordingly decided to hold a consultative session on 14 November 2018.

A concept paper was developed & placed on NEPRA's Official website seeking comments

from stakeholders. Major parameters used to quantify IRR were:

Return = RF + Beta (MRP) + CRP = 8.59% to 13.57%

In response following comments weie received on the paper by several organizations:

Organization Salient Recommendations

CPPA-G Risk Free Rate to be aligned with project life. (5 - Years)
WAPDA CDS supported with caveat to review if breached +0.5%
Normalized Rate of Return of 10-15 years may be considered for
K-Electric . .
market risk premium
Asia Petroleum A PKR based return to be considered (RF & RM)
While using beta (According Pakistan Environment) there is no need
Gharo Solar

to separate country risk premium

NEPRA to provide returns close to be offered neighbouring countries

Bridge Factor
(14% - 23%)

_A'\eduitas Pvt Ltd Model does ndt account for Unsystematic Risk (Green Field Projects)
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Based on the recommendation NEPRA calculated the base return by using Pakistani Data

as follows:
« Rf: 9.95% current vield of 10-yr Pakistan Investment Bond Issued 08.08.2018
* 0.84 (US Power Market)
* (Rm-RF): 6.5% market consensus 6% to 7%. Historic 6.43%

¢ Return: 15.47%

Then NEPRA used US Data to verify/check the result as follows:
F 2.96% Risk free rate of US Treasury bond issued Aug

¢ 15, 2018 for 10 years: 0.84 US Power Market

5% geneFa—ll'y'/ used '(“izlistoric :1.77%)W

15% (8.10%-2.96%)

H 12.30% (US$ Based)
15.41% (PKR converted)

Conclusion: The return of 15.47% using Pak data is similar to return of 15.41% arrived

using US Data.

At the end NEPRA made a detailed summary of propcsed return for the major Tech/Fuel

Industries as given in Table-31 bejow.

(AR

mported Coal N ' 12.50% -15.7% 17.00% - 20.0%
Imported Gas RLNG 13.25% -16.44% 15.00% - 18.24%
Local Gas 14.00% -17.21% 15.00% - 18.24%
Thar/Local Coal . 14.00% - 17.21% 18.00% -21.33%
Bagasse - 14.00% - 17.21% 15.00% - 18.24%
Solar/Wind 14.00% - 17.21% 14.0b°/o -17.21%
Small Hydro {Take or Pay) 14.25% - 17.47% 17.00% - 20.30%
Small Hydro (Take & Pay) 14.50% - 17.73% 17.00% - 20.30%
Large Hydro (Take or Pay) . 15.00% - 18.24% 17.00% - ;(—)'730%
Large Hydro (Take & Pay) | 16.00% - 19.27% 17.00% - 20.30%

I
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7.12 Tariff Regime

Various tariff options were considered at the start of this feasibility. Amongst all, Cost-
plus regime was selected to be the most preferred option. The typical Cost-plus tariff
consists of actual cost and an agreed return to be paid to the investor. In Pakistan, this
type of tariff is generally used in the Power sector where Independent Power Producers

(IPPs) operate under this tariff regime.

In the Cost-plus tariff regime, the project revenues are primarily derived from the
capacity charge and the energy cost which are the two main components of “Cost-Plus”
regime. Such tariff is usually the multiple of fixed and variable cost factors combining the
Capacity requirement aligning with fixed cost and the variable cost related to the injection
and withdrawal aligning with the variable factor. Added to this is the allowed rate of
return (“"IRR”) on investment which will be calculated to reflect the weighted cost of
capital ("WACC"}, i.e. the expected cost of capital relates to equity investors and cost of

capital related to debt such as interest rate from the debt investors.

The cost-plus method requires that the cost is allocated to the specific user according to
their related activity and the cost associated therewith. Therefore, a tariff is appropriately
calculated for each type of user and hence the cost allocation depends on the user type

of storage.

Table-32 below provides a brief overview of the tariff heads where the costs have been
levelized over a period of 25 years. During the early years of operation, tariff will
generally tend to be on the higher side based on factors such as Debt repayments which

will end in year 10.

TFable-32: Tariff Calculation

Capacity Charge
Debt Principal Repayment - Foreign 0.2124 0.1836 0.1388
Debt Interest Payment - Foreign 0.1359 0.1175 0.0693
Debt Principal Repayment - Local 0.0018 0.0015 0.0011
Debt Interest Payment ~ Local 0.0076 0.0066 0.0046
Fixed O&M 0.1828 0.1448 0.0916
Insurance tariff 0.0547 0.0484 0.0334
ROE 0.1479 0.1278 0.0924
¢ Total Capacity Charge (PKRs.) 0.7431 0.6302 0.4311 .
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Total Capacity Charge {(80% LF) 0.9288 0.7878 0.5389

Energy Charge

Variable O&M 0.0000 0.0000 0.0000
Total Energy Charge 0.0000 0.0000 0.0000
Total Base Tariff (PKRs.) 0.9288 0.7878 0.5389

7.12.1 Transmission Line Loading Factor (%) and Applicable Levelized Tariff (Rs.
/kW/Hr.) Relationship

This section provides an analysis of interrelation bhetween load factor (LF) and levelized
tariff. The financial models developed by the Consultant for all three-voltage level T/L
projects (132 kV, 220 kV and 500 kV) of PGC reflect that any decrease in LF is inversely
related to per unit levelized transmission tariff as iflustrated in Figure-21 below. At 100%
LF, the transmission tariff is Rs. 0.74, per kW per hour in case of 132 kV T/L, Rs. 0.63 in
case of 220 kv T/L and Rs. 0.43 in case of 500 kV circuit. To avoid any overloading of
T/L, the base case has been considered at 80% LF for each voltage line and thus
corresponding tariff, under base case scenario, stands at Rs. 0.93 in case of 132 kV

circuit, Rs. 0.79 in case of 220 kV T/L and Rs. 0.54 for 500 kV circuit.

Under the circumstances of any underutilization of the line by the party availing the
wheeling service of PGC would have to pay relatively higher tariff. The below graph shows
that a decrease in LF of each line is associated with corresponding increase in levelized
tariff. A decrease of 50% in the LF almost doubles the applicable tariff for each voltage
level transmission line, as compare to applicable tariff at 100% LF of the line, and thus
stands Rs. 1.49 in case of 132 kV T/L, Rs. 1.26 in case of 220 kV T/L and Rs. 0.86 in
case of 500 kV T/L. By further decreasing LF of the line, the applicable tariff continues to
rise a LF of 10% results in a tariff of Rs. 7.43 for 132 kV T/L, Rs. 6,30 for 220 kV T/L and
Rs. 4.31 for 500 kV T/L is reflected which is almost 10 times higher of the tariff applicable
at 100% LF of the respective line. Regarding thermal power projects like gas, oil and coal
fired power plants, the LF of the T/L would be high i.e. 60-80% due to firm supply all the
time while in case of Renewable Projects like wind and solar power plants the LF of the
lines will comparatively low i.e., 20-30% due to less availability factors and intermittency
issues of RE plants. Subsequently, the estimated levelized transmission tariff for thermal

based power plants wouid be low in comparison of applicable tariff for RE plants.
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Figure-21: Loading Factor Impact on Levelized Tariff
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7.12.2 Impact on Tariff

As a base case, Equity of 25%, Local Debt of 7.5% and Foreign Debt of 67.5% has been
assumed. Any change in the ratio of local and foreign debt will have a direct impact on
the tariff, IRR, NPV and Payback Period.

To present this, two scenarios have been assumed and results presented in the Table-
33 below.

Table-33: Impact on Tariff

Renut
Local Debt 7.5%, Foreign
Debt 67.5% (Base Case)

Local Debt 20%, Foreign
Debt 55%

5,180,784,966 0.9288  1,396,132,153.44  5.5% 115

5,231,189,925 0.8762 235,252,763.18  4.40% 135

Local Debt 35%, Foreign

Debt 40% 5,291,675,875 0.8145 {691,876,406.05) 6.40% 17.17
(]

Local Debt 55%, Foreign

Debt 20% 5,372,323,809 0.7347 (1,606,766,811.69) 2.80% 22
(]

Local Debt 67.5%, Foreign

Debt 7.5% 5,422,728,768 0.6863  (2,080,208,226.89) 1.00%  25.08
-2/0
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7.13 Project Net Earnings

The Project net earnings are generated as a difference between income from its Core
operations and expenditures incurred to meet its operations and the other non-operating
expenditures principally the Project financing cost. The results indicate a substantially
viable Project as is demonstrated through the summary results of the income and

expenditure flows in the periodical average results shown in Table-34.

Table-34: Projected Income Statement (25 year average)

REVENUE 699,77 3,160.36 10,748.74

OPERATING COSTS 316.34 1,406.57 4,541.70
O&M Costs 247.43 1,067.19 3,372.49
Insurance 71.91 339.38 1,169.21
EBITDA 380.43 1,753.80 6,207.04
Depreciation 234.60 886.72 2,933.57

Other Income

Financing Fees

EBIT 145.83 867.08 3,273.47

Interest on Long term Debt 44,93 207.12 614.54

Interest on Short term Debt -

Profit Before Tax 100.90 659.96 2,658.93
Taxation 13.47 87.14 348.04
Net Profit 87.43 572.81 2,310.89
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7.14 Financial Analysis
7.14.1 Quantitative Assessment of the Project

In this section, a comprehensive analysis has been carried out of the Project to assess
its economic and financial viability and to determine its feasibility with reference to
various risks present and mitigation of such risks thereof. Different basis has been used,

relying primarily on the results of the financial model.

Base Case Parameters and Financial Profitability Analysis
Free Cash Flows (FCF) and free cash flow to equity (FCFE) of the Project have been used

to determine the key financial indicators of the Project and of the equity holders
respectively. The financial model based on free cash flows, both for the Project and the

investor, is provided separately.

Using the free cash flow model, Table-35 below shows the key financial indicators for

the Project appraisal:

Table-35: Key Financial Indicators (Project)

Net Present Value (NPV - PKR) 1,396,132,153 3,797,225,441 18,758,412,236
Internal Rate of Return (IRR - %) 5.52 4.63 4.36
Project Payback Period (Years) 11.50 12.83 13.92

Net Present Value (NPV) of the Project is calculated without considering cash flows

beyond project life if any in form of terminal value and are based on the net benefit
arising from the Project after meeting all the liabilities and commitments as well as the

cost of operations and other expenditures during the 25 years’ life of the project.

Internal rate of return {IRR) is calculated at 5.52% for 132 kV, 4.63% for 220 kV and
4.36% for 500 kV.

Payback Period of the Project is estimated at 11.5 years for 132 kV voltage type, 12.83
years for 220 kV voltage type and 13.92 years for 500 kV from COD.

- A HW.&Co.
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7.15 Financial Model Manual

Three independent financiai models have been developed for each voltage type and have
been submitted/attached separately with this report. Financial model /feasibility is
developed on the basis of numbers /data /charts /figures /calcuiations collected
/developed by the Consultant. All figures, numbers /data /charts /figures /calculations
contained in excel based financial model are computed by consultants based on best
estimates and market studies. Actual figures and results may vary and consultants shall

bear no responsibility.

This financial model is developed keeping in view international best practices and

requirement of PPDB. Basis of development of financial model is provided as follows.

Consultant has provided in total 3 models for each voltage type (132 kV, 220 kV and 500

kV) based on which various calculations can be performed.

For the purpose of invoicing and computing monthly revenues, corresponding tariff for
the said month is used {For instance, January 2030 transmission revenues will be
calculated using tariff for the month of January 2030). Levelized tariff is cnly the present
value of average tariff to be charged on monthly basis. In any case or scenario, Levelized

tariff shall not be used to compute revenues or costs.

Sensitivity Analysis
The financial model allows for the sensitivity analysis to be carried out in order to

ascertain the impacts on various project parameters. Project sensitivity analysis is
calculated for total project cost, foreign interest rate, local interest rate and PKR
devaluation. This can be conducted through selection of sensitivity parameters included
in the *Dashboard & Assumptions’ sheet in the financial model under the head 'Sensitivity

Triggers’.

o A HW.& Co.
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* v Modpl I8 cajeulated wsing thp Jengihlest:line Sromi 20KV Transmission Lines gaka avajlable
.= Nofndexations assumed In model and tarifl- caloatinted o0 straight Gne basis
1 = 220 KV transmission bne gestatian peried, pssumad, 1+ yeats-(1 year for project deyelopmant

[T 2 . ond gompany scp) plus 2 years af aclual canstruction perind
up angd Cansiry - Tarill perind has-heen assymed 3o be 25 vears |
Pl e 1) - ! =

M _iie I Vet - .
Construction End Date July 1,2025 « Thiy dashboard includes bil agsumplions used in the model

Planaud COD July 1, 2025 " - Only changu ¢t et Rard cpdud tigwes if this sheot L
.+ Ng other ehanges should e made where numbars ane caleulated,” stierwlse model wll not
i Linc Selectad as Refarence work ¢l ently - L i . i) - -

S AR |

[EDCP-T SV U35 3 R

Projoct Cost Assump

Axsumed Ypfront ROE (Bubject to PR - R, EPC Cost Percantage otk 33 Annual lncreass i 041000

Discount Rate for Lavelixed Tarlff (W i T4} Total EPC Cost USO S 20,362,656,7B8: Pr& 13D Rate 7-.200.00

et Enterpise Valus 3,797,225.441 amsnare EPC Cast USD 2G,162,696,788 Anauar PR Ge visteat” - 5.00%:

Projact Puyback Yaar 12.8 Cftshure £PC C<st USD Pl

Praject IAR 4,6% Tanes 00 EPC (% of ¥PC) LT 000%: Inurans
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Equity Payback Yaar 1183 Hon-EPC Custs UsSh 2,262,517,421 N Commn o

Project IRR 10.6% Mot -ERC Costs Uuh 2,261,517,421 . N
Rusaleatial Cant Worss USD wpe L0 “"C"ufrc s .

Gross Cupaaty . S L 800 Developnioat Costs USD 198,646,787

Copachy atlur Load Fadul . ! 400,

Gross Capac!ty KWh : 7,008,000,000 °. tnanaag feey 4 Chages USD o

Monthiy Capacity KWh Lonsultaht s Fees SU.GO0,6G0

Capatly alter Load Faitor Kl Curnpany Regitration Cnames A0,0UD, 60U

Atual Energy Trensmailed My NEFEA Licensing Fee 10,U60,Lua

Actual Energy Transmifted KWh Insusente Duraty Construcr (% of EPE) L L. - ...

Tutal riburs (nisuidnce Dutatg CONStructan USE (231
L Lodding Factur

Project Operatianal Life

Cortngences . Projeci Cost

Financing Asswuptions {PKR

Projuct Cost

Levelized Tarltf - PKR/WWH

Capacity Charge Locat et
[Ceul Prnnipal Hepayment - Forgign 01836
Gebl Interest Payinent - Foregn 01175
[Leot Prinopal kepayment - Legal 0.0015
Debt Interest Payinent - Lacsl 2.0064|
Fixea Odm 0.144
insurance tantt
HOE

Equity

Equity

Foreiyn Detr

Faruign Debt % of Project Cost
Farelgn Deby

Base rate: 3 tanin LIBAR,
Spread

Total Cost of Forefga Debt
Tenor (Yuearg)

Totel Capacity Charge (100%)
Totn] Capacity Charge {ttilisation)
Enerdy.Charge, ol
varable 0&M

Payments peq Ancum
Mok Iy (1Starmant

Friegh Dets

Totl Energy Charpe Local Delt
Tots! Base Tariff Local Debt % of Total Debt Capitsl Situchuer
Lucal Dbt
R0E Vinacla OBM D<B1Pjincipd Base Rate : o D bRAsA0n!
Soread i : L kG
Total Lacal Debt Cost 16.04%
Three Mueths' nlBOR i
Spread [
Total Lucal Debt Cost linked to KIBOR
Tenar (fears) N B BT
Paysments per Annum 1 S e da 00
Momhily [staliment 32,422,467

Flicd 084 ) i Cabtinterast
Tantt Breakifp Pament- Fanign

Oebt Sepvlee Rescrve
DEM Assumptions Mantns. .

" S Funding Cash Fiow

200Ky Line - Cost Basls g - L GSHA Sakunt USO
Fiagd Managaneit Fae (ndge S0FCY L. | ; LAl ost Per Annum H LT D%

Annael Profit on Casi (3 mandn RIBQP Eg 3%) | Lo 11.54%
L OsM Assumptions
200Kv Line - Cost Basi K. . 564,629,355 Project Cost 0.0
Management Fee e 472,675,291 Inwrost Rate

Feraton Interest Rate n.Q%s
Local Tnterset Rate 00
Flxed e 5,2 PKR Davalustian 0.0
varable ‘- - '8

o . ' __iSansilivity Results - L
-+ Working Capltal Assumptions Praject Cost 23,881,814,536

Aciunt Recervable Gays K - Equity 570,053,634
Spread OL st A T LE0%, DPebt 17,912,860,902
Warking Capital Rate 1.50%
Levelizod Tarltf 1.2604
WACC 7.40%
Project Pragant Value Net 3,797,225,431
W.Lhhoitding tax on dnidends B N Project IRR 4.63%
Incame Tax PR : Projuct Payback Period 12,83
Mirimum Turnover Tax : Equlty Presont Value Net 1,771,320,432
Projoct IRR 10.55%
Project Payback Pariod 11.83

PGC Financial Model ("FM") is controlled from the assumption sheet and voltage type and sensitivities
can be selected from the assumption sheet as well. All the items in the red highlighted cells in
assumptions are manual inputs/hardcoded values and can be changed based on the requirements of
desired results. Levelized tariff table is finked with monthly tariff sheet and can only be changed when

manual input items are revised/changed.

Financial model end user can only change base numbers and data from the assumption

sheet onty. All other modules/sheets in the financial model are calculated from the
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dashboard and assumptions and any changes made other than assumptions may lead to

malfunctioning of the financial model.

Tariff Module
Monthly tariff calculations and levelized tariff has been calculated taking account all the

necessary cost items and inputs from assumption and dashboard. Changes which impact
tariff calculations are already linked to the tariff calculations and automatically update

the tariff. No change need to be made in the monthly tariff sheet/module.

Project Cost and IDC
Project cost and IDC provides CAPEX requirements including interest during construction

on monthly basis and compounded on quarterly basis. Site selection and changes in
assumption and/or dashboard on capitai nature will updated project cost and IDC sheet.
Project cost and IDC also highlight investment breakdown month on month basis for all

CAPEX items.

Interest during construction has been calculated keeping in the financial framework of
the project sources of finances i.e. equity and debt. Project cost has been built on the
basis that for any month the capital cost will be first financed from equity and then via

loan disbursement to minimize the interest during construction ((IDC"}).

Financial Statements

Projected financial statement make the most important part of the financial model. These
financial statements have been developed taking all the necessary inputs from all the

modules/sheets of the financial moedel.

Projected profit and loss, cash flow statement and balance sheets have been providing
separately in financial statement module of the modef. Furthermore, financial model also

accounts for monthly and yearly financial statements for the said project.

All the numbers provided in financial statements have converted to nearest thousand
rupees (PKR ‘000). Project free cash flows, internal rate of return and payback have also
been computed at the end of financial statements in the financial statement sheet. Ratio

analysis has been separately calculated in the ratio analysis sheet.

Financial model also includes a detailed debt schedule for the project. Changes made to
interest rates, debt tenor, debt amounts, CAPEX items will also update projected debt

schedule.

o
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8. CONCLUSION AND WAYFORWARD

8.1 Conclusion

This feasibility study concludes that establishment of Punjab Grid Company (PGC) is
viable from technical, financial, commercial and regulatory perspectives. All these
perspectives are summarized below:

s« The establishment of PGC is technically viable and may develop transmission
infrastructure mainly of 132 kV, 220 kV and 500 kV lines and grid stations for
providing wheeling services to various power plants, BPCs and DISCOs etc. The
Consultant analyzed the potential power market of Punjab province and identified
existing transmission system constraints. The supply and demand parameters
were thoroughly studied and various transmission projects have been identified
which may be undertaken by PGC. From technical perspective, it is concluded that
due to existing system constraints, it is needed to immediately establish a
provincial grid company which may protect the interest of the province for
supplying power to off-grid and low grid areas.

+ From financial perspective, it is feasible to establish PGC as financial models
developed by the consultant for transmission lines of all 03 voltage levels show
attractive results as detailed below.

o For 132 kV transmission project, the IRR is 5.5%, NPV is around Rs. 1,396.1
million and payback period is 11.5 years.

o For 220 kV transmission project, the IRR is 4.6%, NPV is around Rs. 3,797.2
million and payback period is 12.83 years.

o For 500 kV transmission project, the IRR is 4.36%, NPV is around Rs.
18,758.4 million and payback period is 13.92 years.

*» The potential transmission market availability for tapping and also in view of
upcoming competitive market environment reflects that establishment of PGC
would be commercially viabie for supplying electricity to off-grid, low grid and
BPCs under commercial terms and conditions.

* From legal and regulatory perspective, the consultant foresee on issue in
establishing of PGC as there are provisions in the constitution of Pakistan as well
as in NEPRA Amended Act to establish provincial grid company (PGC) by the
province.

s It is therefore recommended that the Government of Punjab may proceed to
establish its own transmission and grid company like other 02 provinces, (i.e.,
Sindh and KPK) as the province possess sufficient market opportunities in

expansion of transmission and grid system in its territory.
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8.2 Way Forward

In light of the above conclusion, various steps to be taken for the establishment and
operationalization of Punjab Grid Company (PGC) are summarized below.

Step-1: Establishment of PGC and its registration with SECP along with appointment
of key man power including BoD, top management, key technical team and
administrative persons etc.

Step-2: Obtaining transmission license, tariff approval and fulfilling other applicable
regulatory requirements.

Step-3: Formulation and approval of transmission pelicy for Punjab

Step-4: « Drafting of standard documents including bidding documents, EPC and
O&M contracts documents (in case of public mode/own projects)

+ Drafting of concession agreement (in case of PPP mode/BOOT projects)
+ Drafting of TSA in light of approved transmission policy.

Step-5: Preparation of list of identified transmission lines projects, their
categorization (projects to develop in public mode and in PPP/BOOT mode)
and obtaining approval in-principle thereof from BoD.

Step-6: e« Selection of transmission project(s), which are to be developed in public
mode, conducting feasibility study to ascertain the technical and economic
viability before development / Implementation.

» Lol issuance to concessioner to conduct feasibility study by itself in case
of BOOT project(s)

Step-7: CQObtaining approval from BoD for each feasible project.

Step-8: « Signing of TSA with power off-taker/dispatcher in case of public project
+ Signing of concession agreement with investor/concessioner in case of

BOOT project

Step-9: Arrangement of funds for approved public mode project: government
funding, donor agencies funding or blending of funds.

Step-10: Selection of EPC contractor for project development in case of public mode
project; bidding, evaluation, award of contract.

Step-11: Coordination & monitoring of the project (s)

Step-12: Testing & commissioning of the T/L project as per agreed terms and
conditions of contract

Step-13: Q&M of public sector projects; decision on whether O&M will be done through
public/internal sources or through private sector/third party outsourcing.

Step-14: Approval of Q&M contract and project operation.
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PUKJAB POWER DEVELOPMENT BOARD
ENERGY DEPARTMENT

2" MEETING OF PANEL OF EXPERTS (POE)} OF PPDB TO REVIEVW THE TECHNICAL, FINANCIAL & COMMUERCIAL

FEASIBILITY STUDY FOR ESTABLISHIMENT OF PUNJAB GRID COMPANY (PGC) (THE CONSULTANT JY OF ELAN

PARTNER, AHW & CO. INTEGRATION ENVIRONMENT & ENERGY GNMBIT)

The 2™ mecting ol Pane! of Experts ( Pols) was held on September (12, 2022 in the Committee Room of Punjab Power Development Board (PPDB). Energy
Depastiment. Government of the Punjab, The Managing Director, PPDB, being convener of the Pols. chaired the mecting. The following participated in

the mweeling proceedings:

PANEL OF EXPERTS:

Name

. ‘mm\.\ Awais

‘M. Tila Muhammad Khan

Mr. Khursheed Almad

‘i)bsigllﬁif(;{li

’ Man'\gn\_ l)nulul

Advisor

Chief 1 lq,uuu

| PPUB Officers:

}\ETNI.]I\i.Ih&LH
Mr. Tarooy R.xshld

M " Osman Nasir
n /\El Slmh

Name

"M /\humd Salman”

MRS t||b Rdsm

SO (Solar)
thcfl llLIHLL[

Chiel (1 nup)

“Senior M.:n'u_u

l)c\lgn.n;m;

Mdlmuu I’I.mnuw

‘vi.magu llmm.:l Lmll

Dircetor Technical ¢ mm!m wion”
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KP Transmission & Grid Lompdn\’ “attended via
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Ms. Maryam Sher [assan
viuhammiad At -

Mr. Muhaimmad Ziauddin

__ME-)\T\\»;in- Zeh
Mr. Hussain Zaigham Alvi
Mr. Muhammad Umar

Mr. W aujur Sharit

Senjor Enerpy Analyst
Senior Consultant

Senior Financial Analyst

PROCEEDIN

reDE

Flan Partners (vt )LIJ o
(Pvi) Lud. - a
- AHW, &CU', i

Meeting started with the Name of the Almighty ALLAIL Thereafler. agenda of the mecting way steered with the perinission of the Chairperson. proceedings of

which have been narated as follows:

Adter introduction, the clrir weleomed the participants and brielly discussed e backpround ol the projeet and the previous PoEs meeting held on 27" July.
2022 in which same observations/sugpestions were made by the Polis in ordes 10 make the siudy more comprehenstve, In Uns regard. it was stated by the Digeetor

‘Technical that most of the observations made by Polz members in the last mecting have been atiended by the Consutiam and incorporated in the report. However,

two major observations”

being held now,

The tollowing points were discussed and clarified by the Consaltant;

[tem# | Observation/Comments

I. | MDY PFDB, e ferring to the |1|'evi(!|1s—_fimxl{§ "E{L‘EBZ"TBLhﬁ?ed"’lﬁiﬁ the
identitication of projeets in short and long term so as to provide the company
wilh a clear roadmap Tor the activities 10 be conducted afier establishment of
PGC.

M1 PPEB memioned that in chishtian space for 2530 MW Solar power project
is available. A tansmission network (o off-take ¢lectricity from here can also

s recommended that the study should include

supgestions made in the carlier meeting had 1o be attended by the Consultant and to be presented in another meeting of Polzs which is

Consultant Responses Clar
Consultant ¢larified thas this aspeet highlighted in the previous
Poks s bees duby 1aken carc of i the report and batly short
and long term projects ave been idemtified and incorporated in
the report, To provide a clear picture. Consubtant also presented

the relevant table comaining the list of idemtified projects,
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MD PPDB inyuired about the source of the projects which were categorized | Consultant elarilied that all these projects have been identified

-7®m§[’5?ll[lr{iiL‘l:fg\‘\;{lc‘ld!‘ll‘ru ander -IhE-I_cg:-x_l_;l;lﬁ T

the development of a transinission line from the Solar Park 1o the nearcst | Consullant agreed (o cxamine & include, if feasible, this project
NTDC 220 kV Grid station in Phase - 1 since this seems to be o low hanging | in the list of proposed projects in the final report.
fruit for PGC.

into phasing. [rom the NTDC plans (220 and 500 kV) and STGs plans af
refevant DISCOs using the relevant framework developed by
MD PPDB asked the Consultant to include relevant references from National
Llcctricity Plan (NEP) which provides the provision ol these projeets being
developed jointly. With regard to including relevant references from NEP. the
Consultant will look in to and attend this observation.

the Consultant.

datory framework PGC T Consultant agreed that this aspect will be Jooked into frem
regulatory aspect and incorporated in the inal report, whereas
legat aspect coudd be lnoked while incorporating with SECP,

can act as a service provider under contract with ather provincial Fnergy

departiments/provincial grid companies such as Balochistan and ATK? This can

be another business avenue for PGC as it will ensure optinum ulilization of
FESOUTCES.

MDD PPDB requested the clanfications about vost culeuktions in the linancial 1 Consultant agreed {0 incorporale the suggestions made by M1}

1
|
. I H
maodels of 132 kY. 220 kV & 500 kY and the sensitivities o be made part ol PIPDB,
i
I

the analysis for RE & Thermal based projects.

Followi
Lstublislunent of PG, details of which are provided below:

Chicf Energy. Planning & Developmient Departmente GoPb conmmented tat

MD PPDD emphasized that the trunsmission e cost may be worked eut as ; Consullant agreed (o incarporate the suggestions made by MD
PKR/MW/km, in view of line loading with due regard of capagity utilization § PPDB.
of transmission lines Jor RE & Thermal based projects.

. - o e e e b
ng the discussion and response o all gueries rabsed. MEPY PUDB sequested views ol each Po

s member regarding the Feasibility Study and

112 PPDB commented it is very much important that viahility
ssion line project should be checked and this

the Feasibility Study covers all e relevant aspeets and it is concluced that | of each Trans

PGC should be established. However, itis v

ibility  Suwdy of the planned

]

nportant that Feasibitity Stwly § will be done through F
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should be carried out for each individual trnsmission line at the time of

development.

Chiel Engineer, NTDC appreck

nerpy Dcpan&ﬁhm agreed tit there is certainly a need for the establishinent

ol PGC and Feasibility Swdies for cach Transmission Line should be carried
out at the time of implementation based 0w which necessary approvals will be

. |

7.
DISCOs ete.
5 T
! soughl,
4.

Senior Manager. CERAD. Ui tabore apprecisled the  ettors  for
development of the comprehensive fusibility study of POC wnd commented
that there is a delnite need o PGC in Punjab.

Furthermore, adding to the discussion detailed in Se, No. 3. he stated that UET
as o university is providing services in Gaobia, Senegal and other countries.
Similarty, once PGC enough capubilities, it should also act as o service
provider. e alsu highlighted the issue ot ransmission canstrainis during the
development of cosl & salt mines and urged that PGC atler establishment.
should consider developmient of "IV1. projects tor supplying posver to mmining
areas.

PAK commented that the |

ES s
and agreed with the conctusion that PGC should be establishud.

Iy addition 1o 1he above, he suggested that the position tor the metering &
protection 1o be placed wnder the design and planning department in the
OIEANOEEIN.

el the initiative of PPDB 1o establish PGC
and its intension 1o undertake ‘171, proieets in close consultation with NTDC, |

‘Fransmission line afier which approval will be sought from

relevant torums.

Consultant agreed with the above view

MDD PPDE Aaglcicid with the view and reiterated that the ide ol

POC peting as a serviee provider will ensure the optimum

utitizasion of public resowrees.

Respoe was acknowledeed by the Consultant

Consublant responded that suggestion of the hanoable member
will be ncorporated in the final veport of the study.

Puge 4ol 5




11. | Advisor, KP Transmission & Grid Company supported the establishment of | Consultant agrecﬁ_(o include Hancial projections of PGC for
PGC and in addition also sugpested that it is important to include financial | next 5-10 years.
projections of PGC for next 5-10 years.
DECISIONS

In light of the above discussions and deliberations, following was coneluded:

¥ The Panel ol Experts unanimously approved the Feastbility Stucy conducted for Establishiment of Punjab Grid Company and appreciated the effnts of
PPDB in the better interest ol the province of Pungab.

~ “The Consultant shall submit the final report of the siudy after incorporation ol aprecd observations for onward submissien and approval of PPDB Bourd.

The meeting ended with vote of thanks to and by the Chair,
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The province of Punjab is major transmission corridor where the assets of NTDC are
installed. Out of total sixteen 500kV G/S 10 are installed in Punjab which are listed below:

500 kV Rawat G/S
500 kV Lahore (Sheikhupura) G/S

500 kV Gatti (Faisalabad) G/S
500 kV Nokhar G/S

500 kv Sahiwal (Yousafwala) G/S
500 kV Lahore south G/S

500 kV New Multan G/S
500 kV Muzafargarh G/S
500 kV Rahim Yar Khan G/S
500 kV Dera Ghazi Khan G/S

1P

o ALHW.& Co.
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3.2.2 DISCOs Constraints / Bottlenecks in Punjab

The transmission system available mainly of NTDC/ DISCOs in Punjab has been reviewed
with key focus on congestions/constraints which results in power load shedding in some
areas. The consultant has analysed most of the constraints within 5 DISCOs of Punjab
and short listed some constraints which needs to be removed in short term. This is
another area where PGC may tap the potential projects from the constraints in 5 DISCOs.
PGC may pick most feasible project and may check technical and economic viability
before implementation. The PGC can pick up ecenomically and technically viable projects.
Such projects after its implementation can be good source of income by charging

wheeling cost. The DISCO wise constraints/problems and potential projects for PGC are

given in Table-11 below.

Table-11: DISCOQ Wise Constraints/Problems and Potential Projects

DRI -

g‘..

Construction of
1 220kV tal- Insufficient capacity and non- Underutilized additional new 132
Sohanra availability of 132kV circuits kV lines to connect
with BPC
- ) Construction of new
500kV DG Insufficient capacity and non- .
2 Khan availability of 132kV circuits  nderutilized 132kV /L to
s connect with BPC
3 220kV Insufficient capacity and non- Underutilized Ccnlséguﬁt}o%fftgew
Deharki availabtlity of 132kV circuits -
e S _connect with BPC
b;gj;iz ;ggiv 132 KV circuits
132 kv ) emanating from Overloaded Additional 132 kV
4 ) Vehari, 220 kv ; . ,
Jehanian 220 kV Vehari Circuits T/L required
NGPS and te jehanian
Bahawalpur.
New 132 kV line
132 kV Links ) needed to provide
between 220 kV 132kv Lal Outages of N-1 contingency
132 kV Lal- A Sohanra to Bahawalpur ;
5 Chishtian, . e and dispersal of
Sohanra Hasilpur and circuits since
Bahawalpur and Ludden circuits June 2018 power from
Vehari un upcoming Solar
projects to BPC
132 kV . 132kV New Multan -
Qasimpur, beltiégr\]/ lz‘r;OkIS(V Vehari Road, Qasimpur - MESCO
6  Vehari Road, Vehari and NGPS, New Overloaded Circuit
NGPS, New Kassowal Multan 132kV New Multan -
Multan ] Vehari Road Circuit
132 kV Links 132KV Rahim N
7 Rahmvar Detween 220k YarKhan-LIL oo be aadan to oo
Khan Vehari and Rahim Yar Khan over loadin
Kassowal (500KV) CCTs, 9
133 kV Links 132kV N
8 132kV between 220 kV  Muzaffargarh - Overloaded bleaig\éldcelcrjcrétansgi\:j
Muzaffargarh Vehari and Khangarh .
; over |loading
Kassowal T/Line

34
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2% -

FESCO
132KV Links 132kV Overloaded Addition/ Up
- gradation of link
132 kV between 220kV Wanbuchran - since -
9 - , with enhanced
Piplan Daudkhe! and Piplan (2) summer .
D.L.Khan circuit 2018 current carrying
- ’ capacity
132kV Links 132kV R
10 132KV between 220kv  Daudkhel - overoaded - 132y cirelt
Daudkhel Daudkhel and Shahbaz Khel summer over loadin
Ludewala. circuit y
132KV Links L
132kV Ludewala  Overloaded 132kv circuit
11 132kv between 220k to Sargodha-II since 2019 needed to avoid
Ludewala Ludewala to G/S summer over loadin
Nishatabad g
132 kV 132kV Ludewala  Overloaded 132kv circuit
12 Ludewala 132kV circuit to Kirana Hill since 2019 needed to avoid
G/S summer over loading
132KV 1324V Liberty  Sverioaded. 132kv circuit
13 . 132kV circuit Tech. to Chiniot needed to avoid
Liberty Tech 2019 ;
Ind. G/S over loading
summer
LESCO
Insufficient Under Addition of
14 220kV New capacity and Max. Utilization Utitization interlinks needed
Shalimar non-availability 66% since 132kV T/L to BPC
of132kV circuits energization
132 kV circuit
emanating from Addition/ Up
15 220kV Ravi to ngirrlgji(iw gradation of link is
132kv needed.
oy Shahdara Since 2017
132 kv Construction/ Re-
16 Shahdara to Overloaded routing of links with
132KV Circuit associated 132kV
Shahdarg Scarp Network.
132 kv cct
. emanating from -
17 S;:riij(;/ra 220kV Kala Overtoadad Since 2017 graggsiglr?g’; H:?k is
) Scar Shah Kaku to Circuit needed
P 132kV
Shahdara Scarp
132kV triple
circuits
emanating from Addition/ Up
18 500kV Lahore ngirrigji(:ed gradation of link is
Sheikhupura to needed
132kV
132kV Sheikhupura .
Sheikhupura 132KV Since 2019 Addition/ Up
, Overloaded ; o
19 Sheikhupura to Circuit gradation of link is
Firozabad circuit needed
132kV .
Sheikhupura to Overloaded Add"t'On/ t.Jp .
20 o S gradation of link is
Halmore Bhikki Circuit
needed
P/H
132kV Khan ka Addition/ Up
21 faz'é\g K:;?]” dogran to O"érr"c’ji‘éed Since 2019 gradation of fink is
9 Sukheki circuit needed
35 .« AHW.& Co.
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132 kV Blessed Addition/ Up
22 to Halmore P/H O"girr"c’jifed gradation of link is
132kV circuit Since 2019 needed
Blessed 132kV Blessed Overloaded Addition/ Up
23 to Walgan Circuit gradation of link is
Sohail circuit, ireu needed
132kV Shahkot Addition/ Up
24 to Walgan Overloaded gradation of link is
132kV Sohail e Since 2019 needed
Shahkot 4351y Shahkot  Overloaded Addition/ Up
23 to Halmore P/H Circuit gradation of link is
- needed
GEPCO
Insufficient Proposed Two new 132kV
capacity and R - circuits from 132kV
26 szuqr:\t/ non-availability whcé;cel:'sfs.:\rlztzual Aiﬁ?elglci,:kgf Hellan G/5 are
2 of 132kV Cirr;uits—ﬁ being proposed in
circuits B 8th STG
132KV circuit old &
emanating from : _— Addition/ Up
27 Blﬂﬁn'ivr 220kV Kala Sha %Eterrl"’;gte‘zd O\grf“'gsed gradation of link is
adomatl Kaku to 132kV verioa rioa needed
Badomali circuit
132kV Gujrat- The estimate for
132 kv o [I-Ratti T-OFF installation of 2nd
28 Gujrat-11 132kVcireuit 5o ipur Jatan Overioaded TS under
circuit, approval.
1ESCO
132KV Links
- 132KV between 500kv 2KV KA0UA overloaded  Addition of new
Kahuta City New Rawat to Pa\I,andri G/S since 2019 circuit is required
Mansehra

Source: NTDC 2021 & DISCOs
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Proactive Role of PPDB on IGCEP and TSEP
For expanding its transmission system PGC can take up projects which otherwise fall

under the domain of NGC/NTDC or distribution companies, however they are unable to

imptement such projects due to a variety of reasons. To eiaborate, NTDC is responsible
for preparing Indicated Generation Capacity Expansion Plans (IGCEP) and TSEP to be
approved by NEPRA. The transmission systems are required to be developed by NTDC
for connecting to national grid. Similarly, distribution companies also prepare their future
transmission expansion plans with the approval of NEPRA. NGC/NTDC or distribution
cempanies may face the problem of insufficient funds or capacity issues which may affect
their plans for completion of these projects. Furthermore, projects in other areas may
replace some original projects which in turn push criginal project ocut of priority list. PGC
may offer its services by targeting such areas by making out detailed business plans to
achieve harmonious development of transmissicn networks. The provincial government
(through PPDB) will have a major role to play in the development of IGCEP and TSEP so
that generation resources of Punjab province also have due share in the optimal mix of

the country.

PPDB Role for encouraging Generators and Large Consumers/Industrial Estates

Similarly, PGC may take up transmission projects which are not connected to national
grid by providing interconnections to generators and Bulk Power Consumers or Industrial
Estates. The provincial government can encourage both the generators and consumers
through investor friendly policies by offering those, specific incentives, proposals for

public-private partnerships, etc.

Statutory Role of Province {through PPDB) under National Electricity Policy
National Electricity Policy 2021{NEP) identifies a number of areas where statutory work

by provinces is required. Section 5.1.10 of NEP reads as follows;

“Subject to Article 157(2) of the Constitution, the Provincial Governments may make
their own electricity policies (including generation, transmission & distribution) and
execute related projects within their bouridaries without the requirement of selection by
IGCEP, as long as such projects are not connected to the national grid and do not impose
any obligation on any Federal Government entity. Such projects can subsequently be
connected to the national grid, subject to the consent of the Federal Government, based

on the principle of least cost and selection by IGCEP.”

In view of above requirement and as stressed earlier, for financial viability of PGC, PPDB
will be required to urgently setup a department to develop relevant policies for the

encouragement of power projects in generation, transmission and distribution sectors.

i
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For interacting with various entities, it is also required that necessary agreements are
drawn. PPDB will also be required to provide its support to PGC in the areas of;

» Connection agreements with NTDC, distribution companies and consumers

» Use of system agreements

» Developing Wheeling regime

« Preparation of RFPs for technical services including constructicn activities for

transmission systems
» Documents for procurement of equipment

+ Protocols for meter reading and communicating with users

Participation of Provincial Government with NGC/NTDC in Transmission Investment

Section 5.2.3 of NEP reads as follows;

"Different financing or investment options may be explored by the NGC to facilitate
expansion of the transmission network, including financing / investment by Provincial
Governments, PPP models and Government to Government arrangements. All
developments under the PPP model will be carried out on competitive basis, providing

equal opportunity to all interested parties.”

The provincial government {through PPDB) therefore need to coordinate with NGC/NTDC
for identification and expansion of transmission networks for mutual financial benefit of
PGC and NGC/NTDC.

o ALHW.& Co.
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6.1.4 The Nationa! Electricity Policy and Plan

The Amendment Act has introduced the concepts of the National Electricity Policy and
the National Etectricity Plan under Section 14A. The National Electricity Policy is a policy
document that shall be prepared by the Federal Government, with the approval of the
Council of Commen Interest (CCI). The Policy’'s scope shall be focused inter alia on
development of power markets, energy sustainability, transmission systems and optimal
utilization of resources. The National Electricity Plan, however, is a document that shall
be prepared and prescribed by the Federal Government, which has no set parameters or
heads under which it shall be formulated, As such, the Plan has unrestricted freedom to

address and cover any subject matter deemed refevant by the Federal Government.

6.2 Market Concept

The Amendment Act while providing a framework for a market through a number of steps
for liberalization, like allowing new players and allowing BPCs to have choice of their

supplier, has not mentioned about the specific type of competitive market to be evolved.

Section 14A of the Amendment Act provides a broad guideline about market design.
Section 14 A (1) provides that the Federal Government shall, from time to time, with the
approval of the Council of Common Interasts, prepare and prescribe a national electricity
policy for development of the power markets. Section 14A (2) (b) stipulates that the
policies to be prescribed by the federal government shall provide for, inter alia-

development of efficient and liquid power market design.

National Electricity Policy (NEP) provides detailed features of a competitive market.
Sections 5.5.1 and 5.5.2 give detailed features of a CTBCM.

Sections 5.5.1 reads as follows.
The efficient and liquid power market design, as apprceved by the Regulator (CTBCM), will

contribute for attaining the policy goals. The approved wholesale market design ensures

the foliowing objectives:

a. Providing open access to all market participants on a non-discriminatory basis;
b. Creating an environment to attract investment;

¢. Contribute in improving power sector security of supply;

d. Ensuring further evolution of wholesale market to advanced phases;

e. Promoting competitive arrangements, both for and in the market;

f.  Promoting payment discipline among market participants;
g. Eliminating sovereign guarantees for purchase of power over time through

improvement in market conditions;

s

»
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Ensuring compatibility of wholesale market design for operation of retail market

in the future;
Ensuring transparency, predictability and accountability in the market; and
Creating an environment for compatibility / participation in regional electricity

market.

Section 5.5.2 reads as follows;

“The approved wholesale market design, its implementation and subsequent

development takes into account the following:

a.

Enabling the choice of changing supplier of electricity, initialty only for large or
Bulk Power Consumers, followed by gradual liberalization of the retail market;
Creating incentives to promote entry and sustainability of the most efficient
generation in the system;

No anomalies shall be created that aliow any participant to take undue advantage
of market conditions;

Creating minimum burden for the government in the form of subsidies through
liberalization of the market;

Maintaining investor confidence by honouring the existing contracts (Energy /
Power Purchase Agreements) and / or seamless transition of such contracts in the
market design by mutual consent;

Providing a level playing field to all market participants through uniform
application of cross-subsidization and other grid charges to consumers of all
suppliers;

The Government shall take a decision on the recovery of costs that arise due to
advent of the open access and market liberalization;

Ensuring open access to information and undertaking other transparency
measures in the market especially providing for credible and independent service
providers in the market;

Standardizing trading instruments to enhance liquidity;

Commercialization of strategic projects;

Ensuring proper settlement mechanisms for the imbalances resulting from trade
among different market participants;

Ensuring accountability of market participants to bring discipline in the market;
Building on experiences of international market development and local market
conditions;

Allowi'ng, through simple regulatory adjustments, the future evolution towards
increasing competition for and/or in the market; and

Fair allocation of risks amongst market participants.”

-~ AHW.& Co.
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Section 5.5.4 of NEP deliberates on the role of the regulator and obligations of

stakeholders subsequent to implementation of CTBCM.

Section 5.5.4 of NEP reads as follows;
“In order to ensure implementation of wholesale market design and its further evolution,

the Reguiator shall in a timely manner frame, modify and evolve regulatory framework
for, inter alia, supply, procurement, open access / wheeling, competitive bidding, import
of power, and ensure effective market monitoring and enforcement. Provided that after
implementation of CTBCM, every transmission licensee and distribution licensee shall
offer, to all market participants, non-discriminatory open access / wheeling to its
respective transmission or distribution system and interconnection services in accordance

with CTBCM on the terms determined under the policy and lega! framework.”

As discussed above, NEP refers to a bilateral market (CTBCM), which when implemented
will put obligations on market players and consequently, as a transmission licensee, PGC
will be obliged to offer its systems in accordance with the provisions contained under

CTBCM.

6.3 Market Development

According to NEP, Ministry of Energy (Power Division) will be responsible for the overall
monitoring and implementation of market development. Central Power Purchasing
Agency (CPPA-G), entrusted with the development of competitive market design has
been engaged in preparation of concept papers for possible market structures, trainings
to public sector entities and retevant private sector stake holders through conferences
and workshops and meetings and presentations before NEPRA Authority and its
professionals for the last three years. A Consultant appointed by Asian Development Bank
(ADB) is fully associated with CPPA-G teams and other entities for knowledge sharing
and capacity building to come up with a model which takes into account the ground
realities of Pakistan Power Sector before venturing into an era of competitive electricity

market.

CPPA-G submitted its high level/conceptual design for a Bilateral Contract Market, which
the Authority approved through its Determination dated December 5, 2019, The Authority
in its determination, also directed CPPA-G to submit the detailed design of the CTBCM
(the "Detailed Design" or the "Design") along with its Implementation Roadmap (the
"IRM" or the "Roadmap") for its approval. In compliance with the above direction of the
Authority, CPPA-G submitted the Detailed Design along with its IRM on February 5, 2020.

104
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3.2.3 Potential Projects for PGC form Constrained T/L

Upon analysis of congestions/constraints in 500 kv, 220 kV and 132 kV T/L system of
NTDC & DISCOs, many T/L were identified which require removal of their constraints
which can be accomplished through either of the following options.

+ Increasing size of conductors

+ Converting single circuit into double circuit

« Placing extra circuit on existing towers

«  New T/L

In case of PGC, in areas where existing circuits are overlcaded and need new T/L, PGC
can pick up economically and technically viable new T/L projects in collaboration with
relevant DISCOs and NTDC. Consultant shortlisted few such potential projects for PGC
from constrained T/L in paraliel to NTDC through a collaborative mode instead of a
competitor. The potential projects of 500 kV and 220 kV T/L for PGC are given in the
Table-12 below.

Table-12: Potential Projects for PGC from Constrained T/L

‘Description

1 500 kV- Sialkot - Lahore North D/C T/L (55km) 2024-26
; 220 kV D/C T/L from 500 kV Sialkot to 220 kV
2 Gujranwala -11 (36 km) , 2024-26
3 220kv D/C T/L from 500KV Sialkot to 220kV Sahuwala 2024-76
(12 km) e .
220kV D/C T/L from 220 kV Gujranwala to 500 kV _
4 Nokhar (80 km) _ 2024-25
In/out of existing 220kV Mangla - KSK S/C T/L at B
> Gujranwala -11 (30km) o 202426
6 220kV Nagshah-Qasimpur - Multan 2024-26
7 220kV Qasimpur - Multan D/C T/L {12km) 2024-26
8 500 kV Ghazi Brotha - Faisalabad West D/C T/L {330km) 2024-26

e AHW.& Co.

al CHARTERED ACCOUHTANTS
A MANAGEMENT CONSILTATTS

37




AnNEX-K" -302 -

September, 2022 Punjab Grid Company {PGC)
Final Feasibility Rfeport

3.3 Identification of Potential Projects for PGC
3.3.1 Criteria for Selecticn of Projects

Based upon detailed review of STGs and future T/L expansion plans of NTDC/DISCOs,
the consultant recommends PGC may undertake newly upcoming transmission line
projects of 500/220/132 kV in NTDC and 5 DISCOs of Punjab. Other T/L projects of both
NTDC & DISCOs falling under the category of loop in & loop out, upgradation,
augmentation, 2™ circuit on same tower etc., are not recommended as potential projects
for PGC. However, it is suggested, before undertaking any T/L project, PGC may liaise
and collaborate with NTDC and relevant DISCOs to avoid any overlapping issue. The

details of potential projects are given in subsequent sections below.

3.3.2 Potential Projects of 132 kV T/L for PGC in STG Plans of DISCOs

The consultant has reviewed the 7t/8™ STG plans of DISCOs of Punjab to extract the
potential T/L projects for PGC. Based on broader criteria for shortlisting the potential
projects for PGC as narrated in Section 3.3.1 above, the total potential projects of 132
kV T/L in ali 5 DISCOs are identified around 19 nos. having total length of 729 Km which

are provided in Table-13 betow.

Table-13: Potential Projects of 132 kV T/L for PGC in STG Plans of DISCOs

Dispersal of Power from 500/220/132 kV

1 Chakwal Construction of Double Circuit 132 kv 40
using existing 66 kV Right way of 132 kV :
Dispersal of Power from 500/220/132 kV

Chakwal Construction of Double Circuit
2 using existing 66 kV Right way NPS for 132 kv 40
Talagang
3 132 kV Sambli Bheramal to Muree (2nd 132 kv 23
Source)
Sub Tota!l 103
MEPCO
132KV Vehari-Burewala CCT-I, New
132KV Vehari 220KV - Burewala Old is
4 proposed in 5 year plan to aveid over 132KV 47

loading of 132KV Vehari 220KV-Burewala
and 132KV Vehari-Burewala T/Ls Total
length
132kV Lalsohanra to Hasilpur and Ludden
circuits, a new 132 kV line to be

5 constructed to provide N-1 contingency and 132 kv 62
for smooth dispersal of power of upcoming
Solar projects as well.

132 kV ccts emanating from 220 kV Vehari
to Jehanian, a parallell circuit is plannec

132 kY 65

CAHWE Co.
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Proposed a new circuit in parallel to 132kV .
7 Muzzaffargarh - Khangarh T/Line 132 %V 20
Proposed 3rd circuit parallel to 132KV
8 Rahim Yar Khan- L,Ii - Rahim Yar Khan 132 kv 15
500KV Grid
Sub Total 209
FESCO
132kV Daudkhel - Shahbaz Kheil circuit,
9 Planned to construct a new cct. to avoid 132 kV 127
gverloading
132kV Ludewala to Sargodha-1I G/S , A
10 new circuit is parallel circuit is required to 132 kV 25
avoid over load
i in G/
11 132kV Ludewala to Kirana HI". G/S, Plann_ed 132 KV 35
to construct a new cct. to avoid overloading
132kV Liberty Tech. to Chiniot Ind. G/S ,
12 Planned to construct a new cct. to avoid 132 kV 41
overloading
132kV Liberty Tech. to Kamalpur G/S,
13 Planned to construct a new cct. to avoid 132 kV 23
overloading
Sub Total 251
GEPCO
from 220 Kv Gujrat G.S, Two new 132kV
14 circuits for 132kV Hellan G/S are being 132 kV 54
proposed in 8th STG
132kV Gujrat-II-Ratti T-OFF Jalalpur Jatan
15 circuit, Proposed secod cicuit to avoid over 132 kV 21
loading
Sub Total 75
LESCO
16 Single Circuit Transmission Line from 132 kV 18
Shahkot - Sangla Hill
Double Circuit Transmission Line Feed for
17 Ex Air Avenue/ Barki 132 kY 34
18 Double Circuit Transmission Line from 132 kV 18
Fatepuri - 132 kV Lahore North
19 Single Circuit Transmission Line from 132 kv 21
Faroogabad - Khanga Dogran21
Sub Total 91
Gross Total 729
Source: DISCOs
39 - AHW.&Co.
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3.3.3 Potential Projects of T/L for PGC in Plans of NTDC

The consultant has reviewed NTDC plans up to 2026 and extracted the potential 500 kv
& 220 kV T/L projects for PGC. Based on broader criteria for shortlisting the potential
projects for PGC as narrated in Section 3.3.1 above, 4 potential projects of 500 kv T/L
having total length of 940 Km and 8 potential projects of 220 kV T/L having total length
of 563 Km are identified in Table-14 below.

Table-14: Potential Projects of T/L for PGC - NTDC Plan up to 2025-26

500 kV T/L Potential
1 Maira - Islamabad West 2 130
2 Sialkot New - Lahore North 2 55
3 Ghazi Barotha - Faisalabad West 2 330
4 Ludewala - Nowshera 2 325
Ludewala - Faisalabad West 2 100
Sub Total 940

220 kV T/L Potential
1 H.Fagirian - Ludewala 1 88
2 500 kV Nokhar - Gujranwala-II 1 80
3 Dharki ~ Rahim Yar Khan 1 105
4 Rahim Yar Khan - Bahawalpur 1 150
5 Chishtian - Vehari S/C at Lal Sohanra 1 80
6 Sialkot New ~ Sialkot (Sahuwala) 1 12
7 Sialkot New - Gujranwala-II 1 36
8 Qasimpur - Multan 1 12
Sub Total 563

Source: NTDC

3.4 Ildentification of Existing and New Bulk Power Consumers
3.4.1 Industrial Estates/EPZs/SEZs/BPCs

It is expected that after the implementation of CTBCM in near future, Bulk Power
Consumers (BPCs) will be at liberty to procure power directly from generators under
bilateral contract. Accordingly, transmission infrastructure would be needed to offtake
power from generators to BPCs and this will provide the transmission business

opportunity for PGC,

There are a number of existing Industrial Estates/ Export Processing Zones (EPZs)/
Special Economic Zones (SEZs) /BPCs in Punjab. In addition, new industrial zones are
being pianned in the province. Some of these are under development thereby power

demand is increasing day by day. Itis pertinent to mention here that industries in general
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and export-oriented industries needs reliable, uninterrupted, and affordable electricity to
be competitive in national and international market. These Zones/Estates as a Bulk
Power Consumers may need to be connected with nearby IPPs/generators through
dedicated transmission lines on wheeling principal. The ultimate load demand of the
Industrial Estates/Zones/BPCs within DISCOs of Punjab is estimated around 2000 MW.
Furthermore, the load requirement of housing schemes is huge, so the existing and
upcoming large housing schemes as BPCs in DISCOs will also be potential projects for
PGC due to requirement of T/L for feeding these schemes. This load demand depicts a
great potential for PGC for wheeling transmission projects under CTBCM, The existing &
future Industrial Estates/Zones/SEZs/BPCs within DISCOs in Punjab are given in Table-
15 below.

Taile-15: Industrial Estates/EPZs/SEZs/BPCs in Punjab

' lD‘ES‘(‘V.I’IpﬂOﬂ.V
LESCO _
1 Rachna Industrial Park Shaikhupura SEZ 50
2 Quaid E Azam Apparel Park, M2, Sheikhupura 240
3 Sundar Industrial Estate 320
4 Chunnian Industrial Estate » 35
5 Okara Industrial Estate 30
6 Leather Industrial Parkk at Sua Asil, Kasur 35
7 Chunnian Aqua Business Park 25
8 WASA Lahore 114
9 Orange Line Train 54
10 Lahore CBDA 94
Sub-Total 922
MEPCO
1 Rahim Yar Khan Industrial Estate 60
2 Vehari Industrial Estate 50
3 Bahawalpur Industrial Estate o0
4 D.G Khan Industrial Estate 50
5 Multan Industrial Estate 70
6 WASA. Muitan 19
Sub-Total 259
FESCO
1 Bhalwal Industrial Estate 60
2 Allama Igbal, Industrial Estate (PSEZ) 200
3 M3 Industrial City (SEZ) 160
4 Value Addition City (SEZ) 360
5 WASA, Faisalabad 25
Sub-Total 805
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GEPCO
1 Gujrat Industrial Estate 35
2 SIE, Wazirabad (ready for inauguration) 25
3 SIE, Gujranwala -1V (ready for inauguration) 35
4 WASA Gujranwala 14
Sub-Total 109

IESCO
1 Rawalpindi Industrial Estate 35
2 WASA, Rawalpindi 16
Sub-Total 51

Source: DISCOs
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3.5 Identification of Generation Plans Including Renewable Energy

Plants

The data provided by each DISCCO containing existing generation and future generation

projects in the Punjab province, was carefully reviewed. The generation power plant

operated by IPPs which have their contract expiration in near future are identified and
given Table-16 below. Whereas the future generation power projects including
renewable have aliso been identified which could be potential projects for PGC to supply

electricity to the BPCs in Punjab.

Py

Table-16: Existing & Future Generation Power Plants in Punjab

‘St No. | Description”

LESCO
1 Kohingor Power House 131
2 Saba Power House 132
3 Nishat Power House 225
4 Orient Power House 225
5 Nishat Chunnian Power House 225
<] Sapphire Electric Company 225
7 Halmore Power House 225
8 Reshma Power House 97
9 Saif Power House 225
10 Atlas Power 214
11 Renala 1
12 Nishat Chunian 196
13 Bhikki (QATPL) 1156
14 Balloki 1198
15 Chichoki Mallian SHPP 13.2

Sub-Total 4488.2

MEPCO

1 Taunsa Hydropower Project, Taunsa Barrage, District 135
Muzaffargarh
2 Kot Addu Power Company {KAPC(O), Thermal 1345
3 Kot Addu Power Company (KAPCQ), Coal Fired o 660
4 ‘l;luaneng Shandong Power Generation Co. Ltd. Rahim Yar 1320
han
5 M/s. Zorlu Solar Pakistan Pvt. Ltd. 100
6 QA solar Park 500
7 Rojhan (Phase-1) Wind/Solar Hybrid - Solar 200
8 Rojhan (Phase-1) Wind/Solar Hybrid - Wind o 100
9 Rojhan (Phase-2) Wind/Solar Hybrid - Solar 500
10 Rojhan (Phase-2) Wind/Solar Hybrid -  Wind 250
11 Bhawalpur energy Ltd 31.2
12 Hamza I sugar 15
13 Hamza-1I, RYK 30
a3 o~ AHW.&Co.
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14 AES Lalpir 350
15 AES Pak Gen. 350
16 Muzaffargarh 730
17 Rousch 395
18 Fauji Kabirwala (FKPCL) 151
19 Saif Power, Sahiwal 204
20 Sahiwal (Coal)(HRS) 1250
21 IDW-II (Sadig Abad) 24
22 RYK Energy Bagasse 25
23 Fatima Energy (FEL) 120
24 Thal Power Layyah 25
25 Quide-e-Azam Salar 100
26 Appolo Solar 100
27 Best Green Energy 100
28 Crest Energy Pakistan 100
Sub-Total 9210
FESCO
1 Liberty Power Tech. 202
2 Haveli Bahadur Shah 1230
3 Chanar Energy Limited 22
4 GTPS Faisalabad 16
5 Jinnah Hydel 68
& Chashma Hydro 184
7 Sapphire Power 207
8 Davis Energon 10
9 Chiniot Power 36
10 Almoiz Industries Limited 20
Sub-Total 1995
GEPCO
1 Rasui HPP 22
2 Nandipur HPP 14
3 Shadiwal 14
4 Nandipur Combined Cycle 425
5 H-ubco Narowal 214
Sub-Total 689
IESCO
1 AEL (Altern Energy Ltd.) 27
2 AGL (Attock Gen Ltd.) 156
Sub-Total 183
Source: DISCOs
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3.5.1 Hydropower Projects Plan in Punjab

PPDB has already initiated development of hydropower projects (HPPs). The upcoming
hydropower generation projects in Punjab along with name of the project, location,

capacity and name of sponsor are listed in Table-17 below.

Table-17: Upcoming Hydropower Generation Projects in Punjab (IPP Mode)

- Name/Site 9f Fhe Pro]_e,'(::tj ) Compa‘ﬂy/Sponsoi‘ o
Taunsa Hydropower Project, Taunsa .
1 Barrage, District Muzaffargarh 135 To be advertised afresh
Gugera HPP, Upper Gugera Branch
2 Canal, Nankana 3.6 Gugera Power Company
3 Mandi Baha-ud-din HPP, Lower 33 Mandi Baha-Ud-Din Energy
Chenab Canal, Gujranwala ’ Limited
4 Khanewal Hydropower Project, 1 Khanewal Hydropower
LBDC, Khanewal (Pvt.) Limited
MW Rasul HPP, Rasu} Barrage,
> Mandi Baha-Ud-Din 18 52 Hydro Ltd
Alka HPP, Jhang Branch Canal, .
6 Hafizabad 1.8 Alka Power (Pvt.) Limited
7 KMEhar HPP, B.S. Link-1 Canal, 10.49 Mehar Power (Pvt.) Limited
asur
C.3. HPP, CJ Link Canal, District -
8 Khushab 25 C.). Hydro Limited
9 tucky HPP, Marala Barrage, Sialkot 20 Qiympus Energy (PVt.)
Limited
10 Chichawatni HPP, LBDC, Sahiwal 1.6 Saigols (Pt.) Limited &
Associates
11 Murree HPP, Kanarkas Nallah, 12 Murree Hydropower {Pvt.)
District Murree Limited
D.G. Khan Link - III HPP, D.G. .
12 Khan Canal, DG Khan 4.6 Engro Energy Limited
13 0.3 MW Data HPP, District Jhang 0.3 Data Oil Mills
14 Ravi HPP, Lower Bari Doab Canal, 4.6 Trident Power JB (Pvt.)
Sahiwal ’ Ltd.,
15 Kasur HPP, BRBD Link Canal, Kasur 2.45 F;ckages Power (Pvt.)
Limited
16 LCC HPP, Lower Chenab Canal, 2.5 M/s Trident Power GR (Pvt.)
Gujranwala ! Limited
Khokhra HPP, Gujrat Branch Canal, Blue Star Energy (Pvt.)
17 ; 2.8 L
Gujrat Limited
Total 254.04 MW
Source: PPDB
45 4 S — AHW.&Co.
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3,5.2 Small Hydropower Projects in Punjab

The small hydropower projects to whom Letter of Intents (Lols) have been issued by

PPBD to be developed in near future along with their status are given in the following
Table-18 below.

Table-18: Captive Hydropower Projects {LOIs issued)

S R ] W) nipany/Sransqr -
1 HPP on Lower Gugera Canal at RD. 654000 1 CAF Hydro

5 2@?08?) Lower Gugera Branch Canal at RD, L5 Wajid 1gbal & Co.

3 lrlgiggomwer Jhelum Canal (LJC) at RD. 1.89 Punjab Power Campany
4 Pakpattan Canal at RD. 304+340 1.28 Punjab Power Company
5 Burala Branch Canal - RD. 166-+000 1.55 Punjab Power Company
6 BRBD tink Canal - RD. 4334958 1 Punjab Power Company

Total 8.22 MW

Source: PFDB
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3.6 Identification of Weak and No Grid Areas in Punjab. How PGC can
electrify these Areas.

Most of the areas of Punjab are electrified but yet there are some areas which are not
electrified and there is no grid. On the other hand, there are some weak grid areas. These
weak grids are not able to supply power to meet the load requirement of those areas due
to many reasons. The one of the major reasons is transmission line constraints which is
due to over loading or incapable old transmission lines to cater loads of expansion of
existing and new loads in the surrounding areas. These areas can be electrified by solar
and wind hybrid projects as indicated in the short-term generation plan in Rojhan, D.G.

Khan and Muzaffargarh.

Identification of week grid areas and no grid areas in Punjab is done in general by
analysing the historical record and projected plans for next 5 years of DISCQOs. The
assumption is made that in these areas elecirification is not expected in near future. The
non-electrified areas identified in district Muzaffargarh, Rajanpur and D.G. Khan along
with Indus River with some of villages named as Baitwala, Gujabahar Sial, Patti Rid,
Bhindi Hakeem, Moza Mondas etc. up to Rojhan which are yeliow marked on map and

shown in Figure-12 below.

Figure-12: Non Givd Areas in Punjab
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3.6.1 Solar/Wind Potential in Punjab

To assess the solar and wind potential in Pakistan, World Bank has recently conducted a study i.e.,
“Variable Renewable Energy Locational Study”. The study has also identified the sites in Punjab

suitable for solar power potential as detailed in Figure—~13 below.

Figure-13: Solar Power Potential in Punjab
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3.8 Projects Phasing for PGC

Based on the anticipated potential projects and information provided by PPDB, the
phasing of projects for PGC is given Table-21 below.
Table-21: Phasing of Potential Projects for PGC

b
At :a.‘&:-g

Sr. Project name Voitage Level Distance (Km) Source
RsﬁmaAbower Plant to T T T e
4, .
Sundar Industrial Estate 13725\/»' . 5 ?G?E_jjvaﬂ
Rshma Power Plant to
2 Orange Line Authority 132 kv 40 96.96 MW
,Lahore - B s L .
Chishtian Solar Plant to
3 Bahawalpur Industrial 132 kV 149 250 MW
Estate e e e e e et 1 et e e e e e e e
Chishtian Solar Plant to
__ Multan Industrial Estete AR 18 0 20MW
Chishtian Solar Plant to
5 Muzaffargarh Industrial 132 kV 187 250 MW
__Estate ] e
Chishtian Solar Plant to
,,E_.-4.Vgh,a,n_,l_n,d,u.stf,'_aI Estate . . . . .,13,2 ,k\f - _w83 Z_SO*MW_
Chishtian Solar Plant to !
J _ OkeraindustrialEstate oMo 128 250MW
Chishtian Solar Plant to ;
8  Chunnian Agua Business 132 kV 166 250 MW |
Park

Taunsa to Multan Industrlal »
1 State 132 kv 80 135 MW

Multan Industrlal State to

2 Vehari Industrial State 132 kv 80 135 MW

| S e e e e e - e

i " Taunsa to DGK Industrial

p 3 state 132 kv 65 135 MW

" Rojhan to RYK Industrial N
4 sState 132 kv 40 300 Mw

5 “'Rojhan to No Grid Areas 132 kV 10 300 MW

1 H. Faqlrlan - Ludewala 220 KV 88 i
G I NGRay =TT T T T T T S e e e "§
2 Gujranwala-11 220 kv 80 - :
""" cChishtian - Vehari S/Cat - -

3 Lal Schanra 220 kv 80 N
T Sialkot New - Sialkot T T
4 (Sahuwala) 220 kv 12 - !
S " Sialkot New - GUJranwaIa -1 290 kY - 36 i ,
50 - AHW.& Co.
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17

! 18

19

i

20

in future

6 220 kv 12 -
10 Maira - Isilamabad West 500 kV 130 _
11 Sialkot New - Lahore North 500 KV .5:5 i _
M{{“ Ludewala - Faisalabad West 500 KV T 100 B
o T/L from Chakri to required
13 load center from solar plant _ R 100 MW
in future
T/L from Kalar Kahar to 1
{14 required load center from _ _ 100 MW i
i solar plant in future ;
”_"_W'mi’_/rL from Darya Khan“tho—*w o B
‘5 required load center from _ _ 100 MW
solar plant in future
T/L from Ali Pur to f&qﬂired o - i o I
16 load center from solar plant . i 100 MW

21

22

23

S

CHARITERER £CCUUNTANTS
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“T/L from Pindi Gheb to T e
required load center from _ _ 100 MW
solar plant in future
T/L from Hasil Pur to T
required load center from - - 100 MW |
solar plant in future

T/ from Athram Hazrai to T mmm g
required load center from _ _ 100 MW 1
solar plant in future }1

CUT/Lfrom Muzaffargarh o T 1
required load center from - _ 100 MW |
solar plant in future ;

O O VU U G S O, i
T/L from Rangpur to :
required load center from _ - 50 MW ;
solar plant in future ]

e e el e e AR et b bt e it s e S wed
T/L from Fort Abbas to i
required load center from _ . 50 MW !
solar plant in future i

k
T/L from QA Solar Park to i
required load center from _ - 300 MW
solar piant in future
51 ~AHWE&Co
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The single line diagrams/maps of the proposed short and medium term T/L projects are

given in Figures 14-19.

Figure-14: Reshma Power Plant to Sundar Industrial Estate
P — 3 n" o

Figure-15: Reshma Power Plant to Orange Line Authority Lahore
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Transmission Line for Chishtian Solar Plant
Proposed 250 MW Chishtian solar project can also be a potential project which would

need power evacuationftransmission in near future. Thus, from PGC perspective the
transmission infrastructure development from this power plant to nearby grid station
could be a short run potential project. It is expected that the evacuated power from this
plant can be supplied to WASA facilities located at Multan, Bahawalpur, Faisalabad,
Lahore as well as Lahore Orange Line Metro Train (OLMT). As most of these facilities are
spread throughout the province thus at the outset, the viable option can be to transmit
power through NTDC/DISCO(s) system under a wheeling arrangement, as MEPCO 132
kV grid station is located at around 28 km and NTDC 220 kV grid station is located at

around 12 km from proposed Chishtian solar plant as shown in Figure-16 below.

In addition, the power can also be evacuated and supplied to the WASA installations,
industrial estates as well as OLMT etc. by developing dedicated T/Ls of various length by

PGC subject to its detailed feasibility study as shown in Figure-17.

Flgure 16: Chnshtlan 250 MW Solar Plant to 132 kV MEFCO Gl’ld Station
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Figure-17: Chishtian Solar Plant to Bahawalpur, Multan, Muzaffargarh, Vehari & Okara Industrial Estates

and Chunnian Aqua Business Park
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Figure-18: Taunsa to Multan, Vehari, DGK Industrial Estates
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Figure-19: Rojhan to RYK Inclustrial Estate
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Transmission Line for Chishtian Solar Plant
Proposed 250 MW Chishtian solar project can also be a potential project which would

need power evacuation/transmission in near future. Thus, from PGC perspective the
transmission infrastructure development from this power plant to nearby grid station
could be a short run potential project. It is expected that the evacuated power from this
plant can be supplied to WASA facilities located at Multan, Bahawalpur, Faisalabad,
Lahore as well as Lahore Orange Line Metro Train (OLMT). As most of these facilities are
spread throughout the province thus at the outset, the viable option can be to transmit
power through NTDC/DISCO(s) system under a wheeling arrangement, as MEPCO 132
kV grid station is located at around 28 km and NTDC 220 kV grid station is located at

around 12 km from proposed Chishtian solar plant as shown in Figure-16 below.

In addition, the power can also be evacuated and supplied to the WASA installations,
industrial estates as well as OLMT etc. by developing dedicated T/Ls of various length by

PGC subject to its detailed feasibility study as shown in Figure-17,

Figure-16: Chishtian 250 MW Solar Plant to 132 kV MEPCO Grid Station
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Figure-17: Chishtian Solar Plant to Bahawalpur, Multan, Muzaffargarh, Vehari & Okara Industrial Estates
and Chunnian Aqua Business Park
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3. DEMAND PROJECTIONS AND NTDC PLANS

In this chapter NTDC’s plan to evacuate from existing as well as upcoming power plants
has been discussed at country level in general and the province of Punjab in particular.
Further issues in meeting power demand of various category of consumers by DISCOs,
due to constraints in transmission and distribution system and their plan to remove such
constraints have also been discussed. In addition, upcoming power demand in Punjab,
especially existing as well new BPCs and anticipated scope for PGC has also been

highlighted.

3.1 Demand of Distribution Companies over Short to Medium Terms

The historical demand/supply of 5 DISCOs of Punjab has already been given in Table-4
in Sub-section 2.4.3 of the report. In fact, historical demand is a suppressed demand.
Because there are many pending applications due to ban imposed on new large industrial,
commercial, agricultural and residential schemes from time to time. Moreover, cities are
expanding on fast pace by converting agricultural land into residential societies and
industrial activities on the periphery of urban areas. Therefore, the actual demand of
DISCOs is more than current historical demand. The data of 5 DISCOs in Punjab

regarding short and medium term future load demand is provided in Tahle-9 below.

Table-9: Short and Medium Term Demand of DISCOS in Punjab

LESCO GEPCO FESCO IESCO
2021 -22 5452 2,739 3359 2653 4493
2022 -23 5765 2,880 3660 2772 4785
2023 -24 6075 3,045 3886 | 2923 5093 h
2024 -25 6408 3,218 4086 ) 3077 5399 o
2025 -26 6757 3,398 4322 | 3200 | 5715
2026 -27 7106 3,584 | 4569 33()0& 6066
2027 -28 7456 3761 4815 3500 6431

Source: DISCOs
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3.2 DISCO’s Ability to Meet Demand of Existing and New Load Centers

In the current scenario, the total generation capacity of public and private entities of
country is surplus as declared by the Government. But still load shedding is being carried
out because of inadequate transmission network and transformation capacity to evacuate
power from generation companies to load centres in some areas. The DISCOs are mostly
able to cater the demand but still there are many areas where demand is not being met
due to some system constraints i.e., over loaded transmission, distribution lines and
transformers. Moreover, in some areas the capacity of transmission network is not
enhanced but due to political interference the low tension (L.T) network is extended
unprofessionally. These unprofessional extensions in L.T network by violating normal
practices caused increased load demand and network losses. In normal practice every
DISCO has its own 5 year plan to cater the future load requirement and to remove the

system constraints.

3.2.1 Plan to meet Future Demand of DISCOs in Punjab

It is a normal practice for DISCOs to prepare a 5 years, 132 kV STG Flan and get approved
for the implementation on PC-1 from the government. Some of DISCQOs are implementing
7™ STG program and some or implementing 8" STG program e.g. [ESCQ is implementing
7' STG whereas LESCO implementing 8" STG program. These programs mainly contain
addition of new grid stations, extension/augmentation of existing grid stations. It also
includes new transmission lines, transmission bays, etc. as envisaged in their 5 year
plans. These plans are normally to remove system constraints like overloaded
transmission lines and transformers. The development of total projects envisaged in the
5 years plans rarely achieve 100% implementation. Some of the projects left over at
approval stage mainly due to funds constraints. Many of projects achieve 100%
completion, others got delay because of various reasons, e€.g. late approvals, lack of
funds, delays in fund release, late procurement of material, etc. After reviewing the 5
years plans of DISCOs in Punjab, the consultant keeping in view of PGC potential,
extracted the new grid stations and new transmission lines projects to cater future load

growth and to remove system constraints, the details of which are given in Table-10

below.

"LESCO

GEPCO 202126 19 1,466 38 212
FESCO 202126 35 1,414 64 1,038
1ESCO 2022 -27 18 1,026 a2 700
MEPCO 2021-26 20 1,452 20 717

"S*ource: DISCOS
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The Transce model is perhaps the most distinct model. Here the private sector is invited
to take over a complete utility. However, even here the boundary between this and BOOT
could be blurred where the grid that is taken over by the private sector is relatively smatl.
Because the Transco is a natural monopoly, the price is charged or regulated by an
independent regulator, normally with at least some discretionary powers. A BOOT

arrangement is typically regulated through a legally binding contract.

The Merchant model involves significant risk in developing transmission assets without
the involvement of a TSO/utility. The developers identify an opportunity, often based on
a significant differential in market prices in two different parts of competitive markets or
in order to bring large volumes of cheap electricity to a market where it is needed. The
volumes and prices are determined either:

- By the market where the developer must take the full valume and price risk, or;

- Bilateral negotiation between two parties

The model is only suited to define transmission lines. This can work in complex

competitive markets, but examples are limited to a few geographies.

& .%
v AL

transfer to sSome transfe +Financing,

s

*Ris

private sector of finance risk cost, timing cost, timing cost, timing,
(with and and perfomance
: EPC+Finance). perfermance performance and volume
’ Cost and risk transfer for rigk transfer risk transfer
timing risk each project. for an entire for each
transfer Volume risk grid. Users project.
stays with also bear
utlity. some of the

risk.

7.2 Characteristics of the Models

Below we discuss these models and some of their variants in terms of bankability,
replicability and implementability. These terms should be interpreted as follows:
- Bankability — will it be possible to obtain funding for the development of the asset?
- Replicability - can the model be repeated?
- Implementability/ acceptability — the development costs for transmission projects
are significant and pursuing a certain model is only worthwhile if there is a
reasonable probability of success. Implementability asks if the prospects of

success are good.
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7.3 Drivers for the Choice of Model

Often the decisions are driven by financing needs but may face political resistance from
those opposed to privatization or others just opposed to change the utility for whom the
simpler forms, such as BOOT or EPC+ are often preferred.

Model design decisions depend on legal and regulatory constraints, such as whether the
primary legislation allows the private sector to own electricity assets which then pushes

the choice of model the word concession or lease agreements.

7.4 Design, Finance, Build, Operate

This group of business models represent the minimalist approach to transmission and the
most basic of these — engineering, procurement and construction (EPC) is already a
standard practice for the development of rmajor transmission assets in Pakistan. The sub-
variants of this category include:
- EPC

EPC + Finance

EPC + Operation

EPC + Finance + Operation

These values are often used as a subcomponent of the other main business model of

interest - the BOOT model.

7.4.1 Engineering, Procurement, Construction (EPC)

Aiso referred to as turnkey construction contracts because the owner only needs to turm

the key to initiate operation.

Features
The contractor is provided with a specification for the asset and is responsible for design,
procurement of materials and construction for a given price by a given date and to a

minimum standard confirmed at commissioning by independent engineers.

Risk Allocation

The EPC contractor is responsible for procurement and construction risks. The developer,
which is often the utility, is responsible for financing the project and for making payment
to the contractor. Final payment to the contractor is made following commissioning. Post
commissioning, developer operates and maintains the transmission assets, recovers the
cost, services loans, and is exposed to risk on its equity. If the developer is state owned,
the government will be at risk on its equity.

—~AHW.&Co.

o CHARTEREDACCOUNTANTS
M MANCEMENT EnSEULTATTS

110




{ Internal Auditor

r -

Ubdaféd _Jdrga’n?og ram

of Punjab Grid Company (PGC) -

Y

H

94— X3ANN

1)

-LTE-



Annex-'cc” - 228-

JOB DESCRIPTIONS OF MINIMUM HR FOR PGC

Chief Executive Officer (CEQ)

Responsibilities:

Report to the Company's Board of Directors and actively work to support the
growth of the Company’s business through expansion of power market in the
province as well as in the country.

In addition to management of operations, responsible for extension in the
network, development and implementation of strategic plans and initiatives to
achieve the performance targets set by the provincial government and the
Board.

Provide vision and leadership for development of a progressive company and
building dedicated and energetic professionals, future leadership and
succession planning.

Engage with stakeholders and cther players in the sector at top levels by having
close liaison with the regulator, federal government, and relevant agencies in
other provinces, private sector investors, financial institutions and bulk power
consumers.

Keep abreast with the market development initiatives like Competitive Trading
Bilateral Contract Market (CTBCM) and role of the company.

Diligently monitor and supervise its core teams for ensuring a profitable

company on long term basis.

Qualification and Experience:

A Bachelor's degree in Engineering would be the minimum requirement. In
addition preference will be given for a Master's degree in Engineering or
Business Management from HEC recognized/accredited Universities. A post
qualification experience of twenty years in corporate entities, preferably in the
utility management sector, out of which five years' experience must be at senior

management position as CEQO or directly reporting to the CEQ is desirable.
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Company Secretary

Responsibilities:

» To maintain the company's books of accounts,

o Conduct audit of the company’s tax returns,

» Advise the board of directors relating to the legal and financial risks of the
company and

» Ensure that the company complies with statutory regulations.

Qualification and Experience:

s A law graduate from a university recognised by HEC OR a member of
recognised body of Chartered Accountants OR Master's in Business
Administration or Commerce from a university recognised by HEC. A minimum
post qualification experience of 10 years in corporate organizations in public or

private sector. Must be well versed with Companies’ Law and SECP regulations.

Chief Technical Officer (Overseeing a Number of Areas during
Initial Phase)

Responsibilities:

« Planning and design of transmission lines and grid stations

¢ Oversee operation of transmission lines and grid stations

s Supervise connection agreements with users of tfransmission system

« Identification of potential projects for development by the provincial government
or under Public Private Partnership (PPP) mode.

» Selection and monitoring of consultants, contracters and or developers/private
partners.

* Represent the company at various fora.

o Liaison with relevant authorities on laying of transmission lines from the
proposed power generating units to the National Grid or in isolated mode.

o Overall supervisicn of Operation and Maintenance of transmission lines and grid

system internally by PGC or through outsourcing

Qualification and Experience;

» A Bachelor Degree in Electrical Engineering (Preferably a master’s degree) from
HEC recognized university; with at least twenty years of experience at

management level with a utility, with regulator or with a reputable consultant
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Chief Legal Officer

Responsibilities

¢ Report to Chief Executive Officer and furnish legal opinions on matters
pertaining to interpretation of statutes and agreements and analysis on various
legal issues

e Provide strategic support in the management of legal affairs of Punjab Grid
Company

+ Review all policies, strategies, laws and procedures

+ Responsible for drafting, updating and vetting of PGC related legislations, rules,
contract(s)/ agreement(s) efc.

+ Represent PGC in negotiations with public and potential private sector
stakeholders.

« Supervise preparation of petitions before NEPRA

e Represent and contest PGC cases in court of law

Qualification and Experience

* Minimum degree requirement of LLB from a University recognized by HEC. A
higher qualification like LLM will be given preference. Minimum experience of

18 years in the relevant field will be required.

Manager Budget and Accounts

Responsibilities

¢ Responsible for supervising accounts department, prepare annual budget and
financial statements

+ Prepare business and investment plans

» Develop financial procedures

e Collection of revenue and cash flow management

Qualification and Experience

¢ Advanced degree in accounting, finance, engineering plus MBA, ACA, ACCA,
CIMA with at least 10 years of proven work track record in reputable

organization

Assistant Manager Transmission

Responsibilities

* Implement system modelling, develop procedures, perform system studies and

develop solutions to current or future system issues.
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e Develop database in respect of PGC transmission projects. Interact with other
stakehoiders for sharing of technical information and data.

s Coordinate, Perform, and review technical studies for expansion PGC
transmission facilities and interconnection of generation, NTDC network and

loads/Butk Power Consumers.

Qualification and Experience

+ Bachelor's degree in Electrical Engineering is essential (Master's degree
preferable) with a minimum of eight year experience with computer programs
used transmission planning or interconnection studies such as power flow, short

circuit and transient stability studies.
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Saniya Awais

ETI +

Professional Experience

Managing Director
Punjab Power Development Board (PPDB}

Energy Department, Government of Punjab October 2013 - Present

Current Posting:
Managing Director
PPDB, Enargy Dept,
Gov. of Punjab

Date of Birth: 26/01/1967

Home Address

E-1563, Street No.7, Officer's
Colony Lahore Cantt., Lahore
Tel: 042-36620786

Mabile: 0300-0335080

Business Address
Punjab Power Development
Board [rrigation Secretariat

Old Anarkati, Lahore, Pakistan.

Tel: 042-9913885

Email: ppdb.mt@energy punjab.gov.pk

Representing Government of Punjab in preparation of Integrated Power
Policy and Ptan for Pakistan.

Technical representative of Government of Punjab during update of
Electricity Act in Pakistan — Legislation approved by Nation Parliament of
Pakistan.

Focal person for Master Energy Planning for Punjab by Hydro China Ltd.

Assisting Nationa! Electric Power Regulatory Autharity Pakistan during
regulatory approvals of Punjab facilitated power projects — 1720 MW already
started commercial cperation.

Development of legal instruments for grid connected solar and coal power
projects in Pakistan — including Power Purchase Agreement, Land Lease
Agreement, Water Use Agreement, Transportation Agreement, etc.

Introduced Punjab Coal Initiative 2014 for development of six 2x660 MW
imported coal fired power projects in IPP mode.

Supervised completion of 2x660 MW Sahiwal Coal Power Project in Punjab,
Pakistan after successful completion of project activities including feasibility
study, tariff determination, generation license and execution of project
agreements (Power Purchase Agreement, Implementation Agreement,
Water Use Agreement, and Coal Supply & Transportation Agreement)
Project started commercial operation in October, 2017.

Focal persan for China-Pakistan Economic Corridor (CPEC) coal fired power
projects in Punjab. Projects with a total capacity of 3080 MW have been
selected and included in Category 1 of CPEC with assured financing.

Lead person for development of the Quaid-e-Azam Solar Power Park in
Bahawalpur, Pakistan with a total capacity of 1000 MW. First 400 MW
started commercial operation in May, 2016 — First grid connected solar
power project in Pakistan. Next 100 MW awarded generation license and
tariff.

Steered development of first tariff based bidding documents in Pakistan -
Award of 135 MW Taunsa Hydropower Prgject under [nternational
Competitive Tariff Based Bidding Regulations.

Revalidation of Punjab hydropower potential through World Bank Technical
Assistance Program. Based on rapid appraisal of the sites, the total 35
projects {43 sites) have been declared technically and commercially viable
with total estimated capacity of 419 MW (with combined generation potential
of 2087 GWhr per annum). An investment opportunity of about 1589 Million
US Dollars.

Focal person for wind resource mapping of Punjab, Pakistan, for a joint
coliaboration program between VESTAS, Denmark {world's largest wind
power turhine manufacturer) and the Government of Punjab. Wind power
generation potential of about 1000 MW at four different locations in Punjab.
First 250 MW project has completed feasibility study and applied for tariff.

Focal person for Regulatory Reform Program, a joint venture between the
World Bank Group and the Government of the Punjab.

Supervised award of 20 MW biomass based power project in Punjab -
feasibility study in progress
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Initiated first grid connected waste to energy power project in Pakistan (40
Honors & Awards MW / 2000 tons MSW per day) — awarded after bidding, feasibility complete,
tariff & generation license in process.
Award of Excellence in

Engineering Project Manager - Thermal, Hydropower, Biomass Projects
2017 - Institute of Electrical Punjab Power Deveiopment Board (PPDB)
& Electronics Engineers Energy Department, Government of Punjab 2010- 2013

(IEEE), Pakistan.
Facilitation and support to 28 ongoing hydropower projects with a total

capacity of 236 MW. Feasibility studies for 18 of these projects have been
completed. Generation license has been accorded to six projects. Tariff for
three projects has been approved.

' Initiation of expressions of interest and evaluation of Pre-Qualification
Dacuments (PQD) for thermal power projects in Punjab.

Facilitation to 4x50 MW Punjab coal based power projects. Feasibility
studies for all four of these projects have been completed.

' Coordination and support to China Machinery & Electrical Company
(CMEC), China during development of pre-feasibility study for 300 MW
Baluchistan Coal Based Power Project at District Muzaffargarh.

Preparation of project information memorandum for 300 MW imported coal
based power project at District Rahim Yar Khan.

Design of RFPs, consultancy contracts and project information digests for 50
MW M3 Industrial Estate, 25 MW Value Added City, Faisalabad and 3x3 MW
Punjab small industrial estate multifuel (waste+biomass) projects.

‘' Member of the support committee working on drafting the Punjab Power
Regutatory Act.

" Participation in Turkey-Pakistan Energy Cooperation Road Show and
presentation on upcoming investment opportunities in Punjab.

" Adoption and negotiation of Power Purchase Agreement (PPA) and Coal
Supply Agreement (CSA) for indigenous and imported coal based power
projects.

Deputy Director, Reconciliation
Energy Monitoring Cell, Irrigation and Power Department,
Govt. of Punjab 2010 - 2013

' Contributing to drafting the Punjab Power Generation Palicy 2008,

Monitoring of around 62000 Government of Punjab electricity connections
against over and fudge billing - Liaison to Lahore Electric Supply.

Compilation of public electricity billing data and ensuring its electronic
access to Government of Punjab departments.

* Initiation and reconciliation of billing disputes.

Reduction of IOTs (inter office transactions) by improving payments at gross
root level.

Technical support during automation of Punjab billing system

Assistant Electric Inspector
Irrigation and Power Department, Govt. of Punjab 1992 - 2000

Imptementation of Electricity Act 1910, Electricity Rules 1937, NEPRA Act
1997, Cinematograph Rules 1984 and Finance Act 1964.



References

Available on request.
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Trainings & Workshops

Power Week Conference — Singapore, 2016
Energy Market Investment & Financing — InFocus, Singapore, 2016

‘ Mastering Power Contracts & Negotiations — InFocus, Singapaore, 2016
Political Ecenomy of Power Sector — NIPA, 2016
Twenty-Third In-Service Training Course — Engineering Academy Punjab,
2014

*  Power System Analysis Modules of Load Flow, Short Circuit and Transient
Stability using PSS/E — UNDP / Alternate Energy Development Beard, 2010
Introduction to PSCAD — UNDP / Alternate Energy Development, 2010
introduction to Project Management — Business Management Consultants,
Houston, USA, 2008
Medium Term Budgetary Framework - Punjab Resource Management
Program, 2008
Sixteenth In-Service Training Course — Engineering Academy Punjab, 2008

Education

M.Sc. Engineering Management
University of Engineering and Tech. Lahore, Pakistan

B.Sc. Electrical Engineering
University of Engineering and Tech. Lahore, Pakistan - Deans’ List



Bio Data

Mahmood Subhani
Date of Birth: 1st February 1977
Punjab Power Development Board
15t floor, irrigation Secretariat, Old Anarkali Lahore
Email: ppdb.ml@energy.punjab.gov.pk
Mobile: 03334376320

Profile;

I am a hardened professional having 17 years of experience in corporate commercial legal
practice/service. | have served magnitude of clients/organizations in Pakistan and United
Kingdom including my recent job in one of the most challenging sector in Pakistan ie.
Energy Department, Government of Punjab. I have earned prestige both in education and
work while securing awards for integrity and hard work.

Education & Qualifications

2008 - 2009, Glasgow Caledonian University Glasgow, United Kingdom

LLM in European and international Trade Law, Main Subjects included: European Union
Law, European Union trade and Competition Law, Islamic Commercial Law, International
Contract Law and arbitration, International Trade Law. Awarded, best LL.M student by
the University

2007 - 2008, Glasgow College Glasgow, UK

DBM, (Diploma in Business Management), Main subjects included: business strategy and
communication, Business law, Management and practice.

2001 - 2004, University of the Punjab, Lahore. Pakistan

LLB, Main subjects included: English jurisprudence, Law of contracts, Constitutional Law,
torts, equity, conveyance and pleading, law of transfer of property, Mercantile Law.
International Law
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2002- 2003, International Islamic University Islamabad Pakistan
DIL, (Diploma in Islamic Law) correspondence
1999- 2001, University of the Punjab, Lahore

MA, Philosophy, Main Subjects included: Philosophy of Law, History of western and Greek
philosophy, Philosophy of Art, philosophy of Mind, Logic, Ethics, Muslim Philosophy and
Modern philosophical Movements. Awarded best thesis writer of the year.

CPD Qualification

2022 Project Management Institute, USA, Certificate in Intellectual Property Law

2022 Alison, Ireland, Diploma in Alternate Dispute Resolution Secured 93 percent
marks.

2021 Harvard University, USA interactive lesson on Designing Organizational Structure

2019, Management and Professional Development department, (MPDD) Government of
Punjab, Certificate in Procurement Rules

2018, Alison Ireland, Certificate in Solar Energy, Solar Technology and its use
worldwide

2017 Alison Ireland, certificate in Practicing sustainable development
2017, Alison, Ireland Diploma in Project Management
2016, Alison, Ireland Certification in Alternate dispute resolution

2016, Management and Professional Development department, (MPDD) Government of
Punjab, Certificate in Chinese Language.

Skills and Work Experiences

May 2015 till date: Manager Legal/Coniracts at Punjab Power Development Board,
Energy Department, Government of Punjab. The work includes providing Legal facilitation
to domestic and International Investors for development of Power/Energy Projects
throughout the Province; Commercial Arbitration, participate in drafting Legislative bills,
MOU'’s, vetting sovereign guarantees, drafting contracts, rules and regulations. Presenting
the department in Courts of law, conducting arbitration proceeding,
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July 2014 till date; Assistant Professor, Visiting Faculty Member at school of advance legal
studies, Lahore Leads University,

September 2011 May 2015, Asad Law Associates, Lahore: worked as an advocate of
High court, also responsible for research and development chair at Asad Law Associates.
Managing corporate commercial practice, including international contract drafting, vetting
of contracts, MOU's,providing one window solution to corporate clients, including Health
Care Commission Punjab, EOB!, Water and Power Development Authority, Alternate
Energy development Board,

August 2009-August 2011, Khan Solicitors, United Kingdom: drafting international
contracts for international organizations like OECD , Management of external relations and
providing interpretations of the Laws of European Union.

September 2009 and August 2010, Radie Ramadhan Glasgow, United Kingdom:
worked as producer and Host of different live programs. Awarded Best producer of the
year Award 2009

Jan 2008 -july 2009, Securi Group, Glasgow, United Kingdom: Worked as facilitation
Officer. (Part time)

july 2004- Dec 2007 Asad Law Associates Lahore, Started working as a lower court
solicitor and progressed up to the level of an Advocate of High courts of Pakistan.
Responsibilities: Taking customer cases and processing using skills learned in LLB. Dealing
with; customer queries and complaints, setting up new customer accounts, monitoring
corporate litigation.

Recent Tasks achieved

s Prepared and fited Objections on Arbitration award issued against govt of Punjab
September, 2022

s Prepared security package for the small hydro power projects in Captive Mode in
Pakistan

* Provided provincial input in updating of national electricity Policy 2021

« Facilitated and updated the draft Punjab Power Generation Policy 2022

» Co- Drafted Prequalification Documents for 135 MW Taunsa Hydro Power Project

¢ Prepared Punjab Power Generation Policy 2018

e Prepared a draft of Punjab Guidelines for development of small Hydro Power
Projects in captive mode 2019

s drafted Procurement Guide lines 2017, for Punjab Power Development Board

»  Worked to prepare Climate Change Policy of the Government of Punjab 2016
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¢ Prepared Punjab Power Develepment Board regulation 2016

¢ Prepared Template for Letter of Support (LOS) for Micro Hydro Power Projects for
the approval of the Cabinet

* Prepared medical insurance policy for the employees of PPDB 2016

e Worked for preparation of the Power Purchase agreement for different PPP and IPP
projects

s  Worked for preparation of the Water Use agreement for different PPP and 1PP
hydro power projects

» Drafted, vetted numerous contract agreeients of the projects of the national
interest.

» Disposed of more than 60 cases in courts of Law with the time spam of five years,
never a single adverse order passed against the represented department.

Continual professional development and achievements

+ Successfully intercepted illegal Arbitration proceedings of 4 REDSIP Hydro Power
Project at the court of law.

» Successfully got reconstituted the penal of arbitration in favour of Gavt of Punjab

* Awarded best Thesis writer award of the vear, Punjab University. 2001

» Awarded Certificate of appreciation for cutstanding volunteer services by
Government of AJ&K on implanting first field surgical hospital for earth quake
victims in Bagh during earth quake in AJ&K and Northern areas of Pakistan 2005.

¢ Awarded best LLM student award, Glasgow Caledonian University.2009

¢ Awarded best producer of the year, by Radio Ramadhan, Glasgow. 2009

e Awarded employee of the year at Khan Solicitors, United Kingdom2010.

» Attended Microsoft Office, training at Glasgow Caledonian University.

» Participation in OECD group leading seminar on ‘law and developing countries’ in
Paris.

+ Attended full court hearing of European Court of justice at Luxembourg,

¢ Attended seminar on EU policy at Committee of Regions Brussels.

¢ Briefings at EESC Brussels, Belgium

¢ Participated occasionally in conducting the seminars about mentoring the law
students at Glasgow Caledonian University.

e BTEC Award from Edexcel UK in conflict Management. March 2007

+ Attended 3 months Chines Language Learning Course at Management and
Professional Development Pepartment Government of Punjab.



~334-

Devotion

+ Member Amnesty International, United Kingdom

s Life Member Lahore High Court Bar Association Lahore

¢ Member Lahore Bar Association

s Member Advisory Board, Leads School of advance legal &Political Studies

s Member Global Out Sourcing Association of Lawyers

e Ex Member International Bar Association London

e Focal Person at High Courts to liaise with Advocate General Punjab on behalf of
Energy Department, Government of Punjab & all its attached Departments

s Member Greenpeace International. Netherlands

e Member Electricity Advisory Board, Government of Punjab.

¢ Convenor Procurement Committee, Punjab Power Development Board,

Interests and Hobbies

Special ability for Innovation, Research and development.

Emergency relief works as volunteer.(worked for the rehabilitation of Earth
Quake victims in AJ&K. also worked for flood victims in Punjab).

Can manage the role of team leader in different situations

Creative, energetic and Innovative.

Internet surfing for the purpose of CPD and exploring emerging sciences.

-+

R

Teaching and provide counselling on research and development.
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House No 128, Askari [X, Lahore Cantt
Mobile +92-321-4698787; ppdb.ami@@energy.gov.punjab.pk

QUALIFICATION
e Bachelors of Law, 2005
University of Central Punjab, Lahore,

e Master in Political Sinces,2012
Punjab University, Lahore

PROFESSIONAL ACHIEVEMENTS

Successful Commissioned 1320 MW Sahiwal Coal Power Project
e Prepared and negotiated Inland Coal Transportation Agreement (ICTA) between Pakistan Railway and

Huaneng Shandong Ruyi (Sponsor)
o Implementation Agreement (1A) between Federal Government (PPIB) and Huaneng Shandong Ruyi
® Power Purchase Agreement (PPA) between CCPA-G & Huaneng Shandong Ruyi
»  Water Use Agreement Negotiated Contingent Sale Agreement (CSA) with Board of Revenue
»  Assigned acknowledgment of Land and Water rights with Lrrigation and Board of Revenue for achievement

of Financial Close of the project.

Successful Commissioned 100 MW Zhenfa Selar Power Project, Layyah
e Negotiated IA and EPA with AEDB and CPPA-G
e Negotialed Land Lease Agreement with BOR

o Tax /Custom duties related matters

Successful Commissioned 100 MW (Public Sector Project) Quaid-e-Azam Solar Park, Bahawalpur

e Negotiated [A, EPA AEDB and CPPA-G
» Negotiated Land Lease Agreement Cholistan Development Authority, Punjab

Successful Commissioned 300 MW Out of 900 (Private Investment) Quaid-e-Azam Solar Park, Bahawalpur

¢ Negotiated IA and EPA with AEDB and CPPA-G
s Negotialed Land Lease Agreement with Cholistan Development Authority (CDA)

e Tax /Custom duties related matters

CAREER EXPFRIENCE

Punjab Power Development Board (PPDB), Energy Department, Government of Punjab

DIRECTOR LEGAL /REGULATORY AFFAIRS - JUNE 2015 TO DATE
o Focal person for interaction with power regulator NEPRA and other relevant Government Department in
legal. regulatory matters
* Focal person for interaction with Advocaie General Punjab Office in litigation in Supreme Court, High Courts
& Service tribunals
* Focal person for interaction Law & Parliamentary Affairs Department in all legal, taxation matters in

province of Punjab related to Power sector

POWER PROJECTS
» Completion of 1320 MW Sahiwal Coal Power Project




» Completion of 100 MW (Public Sector Project) at Quaid-e-Azam Solar Park, Bahawalpur raq ‘ -
» Completion of 300 MW out of 900 MW (IPP) at Quaid-e-Azam Solar Park, Bahawalpur

» Successful Commissioned 100 MW Zhenfa Solar Power Project, Layyah

40 MW Waste to Energy (WtE) Project at Lakhodair, Punjab

Prepared bidding documents (Legal, Technical, Financial evaluation criteria) for inviting Expression of Interest (EGI)

for development of WtE Power Project

e Drafted Waste Supply Agreement with Lahore Waste Management Company for development Biomass
/Waste Power Projects
e Drafted IA and PPA

e Member of Panel of Expert Committee for approval of Feasibility Study

135 MW Taunsa Hydro Power Project
» Prepared Prequalification Document (PQD) under NEPRA Tariff based Bidding Regulations,2017
» Prepared Request for Proposal (RFP) for selection of successful bidder under NEPRA Tarift based Bidding
Regulations,2017

s Structuring of Provincial legal contracts (Water Use Agreemcent & Land lease, sale Agreement)

Facilitation to Federal Power Projects - 720 MW Karot HPP
e Negotiated Water Use Agreement between KPCL and Irrigation Department, tor 720 MW Karot HPP,
* Negotialed Direct Water Use Agreement between KPCL & China Exim Bank (lenders)
« Negotiated Contingent Sale Agreement between KPCL and BOR

e Resolve Provincial sales tax issues reparding provincial sales tax on construction services

ACTS/LAWS
e Member in committee 1o present Punjab’s view point in NEPRA amendment Act,2018
o Member for formulation and finalization of Punjab Electricity Regulatory Act,2012
¢ Member for formulation and finalization of Punjab Conservation Act, 2012
s Committee Member for finalization the comments on behalf of Province of Punjab on fresh draft of

Electricity Act,2013

RULES /REGULATION & GUIDELINES
i.  Bulk Supply RE guidelines 2020

ii.  Captive Guidclines for development of Hydro power project for industry,2019
iii. Procurement Guidelines 2018(in line with Punjab PPRA Rules)

iv. PPDB Financial Rules 2018 (Draft)

v.  PPDB Employees Service Regulations, 2016

vi. Comment on CTBCM

vii. Energy Plan

POLICY WORK

Provincial Polies

e Punjab Power Generation Policy 2020
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Draficd Statement of Conditions (SOCs) Fand Policy for development of Power Projects tunder Colonization

Act. 2012

Committee Member to provide Punjab’s view point in following Federal Power Policies

National Electricity Policy 2020

Federal ARE Policy 2019

Federal Power Policy 2015

Committee Member for preparation and finalization of Punjab Imported Coal Power Generation Poticy 2014

{Punjab Coal Initiatives)

MANAGER LEGAL (CONTRACTS) - FEBRUARY 2014 — JUNE 2015

Punjab Power Development Board

Prepared and negotiated Procurement Agreement for Chief Minister Ujala Programme
Prepared and negotiated Corporate and commercial Agreements
Administer all contractual arrangements made by Energy Department

Prepared bidding documents for Taunsa 135 MW PP

ASSISTANT MANAGER LEGAL (CONTRACTS) - NOVEMBER 2011 — JANUARY 2414

Punjab Power Devclopment Board

Preparation and finalization of Power sector enactments (laws (Act /7 rules/ by-laws).

Drafl Agreements, Tender Documents. RFP, TORs /EOIs ete for power projects in Punjab IPP mode.
Manage legal /‘commercial correspondence with all stake holders.

Committee member for Land Allocation of valid LOI holders in Quaid —e-Azam solar power park.
Contmittee Member for preparation and finalization of Pre-Qualification document for development of 120
MW Taunsa Hvdro Power Project.

Committee Member for preparation and finalization of Rules regarding the regulatory role of Electric
Inspectors 2014

Litigation officer for high courts/ PST/FST and superior courts on behalf of Encrgy Department and all its
Attached Departments

Appellate member for provincial Advisory Board.

Appellate Member for Special Advisory Board I'unjab (SAB)

Member for formulation, finalization and negotiations of Procurcment Agreement

(PA) for Chief Minister Punjab’s Ujaala Program 2012

Member for finalization draft Coal Supply Agreement 2012

SPECIAL ASSINGED TASK

Khawaja Harris. Advocate Supreme Court on following task assigned by GolPb:

QASP Power Project (Litigation)
{Agrecments/Contracts)

Sahiwal Coal Fired Power Project { Litigation)

SENIOR ASSOCIATE -JULY 2007- NOVEMBER 2011

Anwar Kamal Law Associates, Lahore

Rental Power Cases (Amicus Curiac)

NEPRA’s tariff determination (Petitions)



iii. Genco’s (Litigation) ’31'(3'

iv. KESC (Monthly & Quarterly Tariff Determinations)

v.  Disco’s Litigation & tariff determination

vi. Formulizations and finalization o Value Added Tax ,2010 (VAT ) Law

vii. Appearing before the High Courts, Civil Courts, Banking Courts, Sales Tax Officers, Service Tribunals
and Environmental Tribunals Etc

vili. Drafling pleading, Notices, Guarantees and other security documents.

ix.  Writing Legal opinions

X.  Legal Research

GOVERNMENT TO GOVERNMENT (G2G) AGREEMENT

i. Facilitation Agreement with PPIB & AEDB for Co-Facilitation regime under Federal Power Policy 20135

ii. Coordination Agreement with PPIB & AEDB for Co-Facilitation regime under Federal Power Policy 2015
iii, Supplemental Agreements between People’s Republic of China and President of Pakistan

iv. Tri-Partite Letter of Support (T-LOS) with the Federal counterparts for post facilitation of Punjab initiated

power projects

TRAINING & COURSES

e Director training course under Corporate Governance Rules, 2013 (Public Sector Companies)

Lahore University of Management Sciences (LUMS), 2019
¢ Project Management (Project Planning, Risk Analysis & Financial structure)
Lahore University of Management Sciences (LUMS), 2016.
s Structuring of “Power Purchase Agreement (Legal, Technical and Financial Model) for development of

Solar, Wind, Coa!, LNG/Thermal and Waste to Energy based power projects - South Africa, 2015,

GOVERNMENT TRAINGS

»  Capacity building session on Public Private Partnership organized by planning & development department,

Governinent of Punjab,

*  Special consultative session for power sector corporate/ commercial lawyers on commercial contracts under
Energy Charter Treaty, Organized by the Office of Advocate General Punjab,

e [.egal conference on Global Trends in legal Education on Experiential & Clinical learning conducted by
Center School of Law & Policy with legal faculty of Harvard Law School & Boston Law School & US
General Counsel Nina fite.

WOMEN IN ENERGY
e Founder member of member Women in Energy (WIE) Group in Pakistan by World Bank

BAR & PROFESSIONAL AFFILIATIONS

2020 [xecutive Member of Arbitration Panel of Lahore High Court

2013 Executive Member of Lahore High Court Bar Association
2012 Member of Central Law and Policy School, Lahore
2011 Member of the Federal Courts Lawyer Forum, Lahore

2008 Member of the Lahore High Court Bar Association

ACTIVITIES

Student Law Society, Part of Universily mooting team.
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AHMAD SALMAN 735, F2 Wapda Town Lahore, Pakistan

0332 4184600, 03000335083

ahmads993@gmail.com

PROFILE:-

Honest, committed and highly motivated professional with engineering and financial
background along with the experience of working both in public and private sector power
companies. He has result oriented aptitude and strong negotiation skills. Always develop a
team to achieve goals. By receiving the award of facilitation through 15t flagship CPEC coal fired
power project is the acknowledgement of his skills.

PROFESSIONAL SUMMARY:

» Presently working in Punjab Power Development Board (PPDB), Energy
Department, Government of Punjab, Pakistan
PPDB has been established for the implementation of policies. programs and projects in the
field of encrgy in the Province and to facilitate the privaie investors in power sector through
one window facility, to harness the available sources of energy generation in the Province.
and to provide for ancillary matters,

» Designation:- Director Technical Coordination with Additional Charge of Director
Thermal

e Duration:- April 2015- till date

¢ Designation:- Deputy Project Manager Electrical

¢ Duration:- December2011 to Aprii 2015

» Performed duties in Nishat Power Limited i-e 200MW (11*18V46+STG) RFO
based Fast Track IPP (Independent Power Producers). it is developed through
Wartsild Finland Oy which is a world-renowned global leader in power generation
equipment supply and provide complete engineering of power plant. Generation of
power plant is at 15kV and its distributing to National Grid at 132kV.

* Designation: Manager Electrical

e Duration: December-2007 to November 2011

» Performed duties in Nishat Mills Ltd, Ferozwatwan (Plant Capacity: 07MW)
comprising Catterpillar Gas and Diesel Engines of 3516 series. Power generation of
genesets is at 400V and their distributing is at 11kV.

¢ Designation: Deputy Manager - Responsible both for operation and maintenance

o Duration: July- 2003 to November- 2007

» Performed duties in Nishat Mills Ltd, Bhikhi (Plant Capacity: 13MW] comprising 03
Dihatsu RFO based Engines (02ZMW each unit), Gas Turbine of Solar (3.4 MW) and
Caterpillar Gas & Diesel Engines of 3516 series. Power generation of genesets is at 11Kv
and their distributing is also at 11kV.

» Designation: Electrical Engineer.

¢ Duration: June- 2002 to June- 2003
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» Performed duties in DG Khan Cement Company, Dera Ghazi Khan (Plant Capacity:
24MW) comprising 04 Niigata RFO based Engines { 5.96MW each unit ) and 03 EG
Boilers. Power Generation is at 6.3kV and its distributing is at 6.3kV.

* Designation: Assistant Manager Electrical.

e Duration: March- 1998 to June- 2002

Jobs performed /responsibilities in PPDB:

s Supervising complete project development cycle and operaticnal activities, starting
from evaluation of sponsors and issuance of Letter of Interest (LOL) to qualified sponsor
till Commercial Operation Date and the operational issues where Government of Punjab
involves

* Providing advice on policy matters to GoPDb, relating to power sector

e Involved in development of CPEC flagship project of Sahiwal coal fired power plant
(SCFP) of 1320MW

¢ Interacted with NTDC for the approval of load flow study of SCFP and interconnection
with national grid on 500kv line

s Facilitate SCFP regarding availability of land from Board of Revenue, coal
transportation through Pakistan Railways, in development of unloading fuel facility at
Port Qasim, availability of water through Irrigation Department, receiving in NOC from
environment department.

* Explore Thar Coal for 20% utilization in SCFP

* Represent PPDB at different provincial and federal departments

s Facilitating the department in establishing Punjab Grid Company

» Coordinating with NTDC, planning for inclusion of provincial power projects in IGCEP

Jobs performed /responsibilities in Nishat Power Limited:

¢ Review of Preliminary, Basic and Detail Electrical Design with respect to the scope of supply
and standards given in Equipment Supply Contract and Construction Services Contract.

¢ (Coordination with the site project team of CSC contractor for the installation of Electrical
Equipment according to Electrical Installation drawings.

¢ Fulfilling the design requirements of Power Purchaser mentioned in schedules of PPA.

s Getting the approvals mentioned in Implementation Agreement (1A).

¢ Gerting all necessary approvals from NTDC mentioned in Power Purchase agreement with
the coordination of ESC & CSC Project Teams.

¢ Coordinating with NTDC (WAPDA) to expedite the process of interconnection of
complex with national grids.

¢ (Coordinate with National Transmission and Dispatch Company to finalize SLD &
Protection Scheme of 132kV switchyard of Power Plant.

+ Facilitate LESCO in upgradation of 66Kv transmission line to 132Kv passing from
plant site

» Facilitate NTDC in laying radial line of 132Kv from plant site to LESCO Chunian grid
station of about 20km.

¢ Coordinate with NTDC in making In out arrangement at plant site of 132kv line
joining LESCO grids of bhai pheru and pattoki

¢ Getting approval of 132Kv plant grid station from NTDC before its energization from
national grid station

» Preparing monthly and periodic project progress reports both for Power Purchaser and
Private Power & Infrastructure board {PPIB).

¢ Coordinating CSC Contractor for preparing commissioning documents of about prior to
synchronization and upon and after synchronization tests.
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» Coordinating with CSC Contractor, its commissioning team and Independent Engineer to
perform tests prior to synchronization and upon and after synchronization.

e (Coordinate with Operation and Maintenance team to maintain the power plant trouble free.

» Fulfilling all obligations of Power Purchaser after running the power plant.

» Coordinated with National Power Control Center(NPCC) & Regional Control center (RCC)
for the smooth operation of power plant in NTDC system

¢ Handled installation and commissioning issues of Primary and Backup Energy Meters (
revenue meters) with the Metering Committee of NTDC ( WAPDA).

s Coordinating with the Metering Committee to take monthly Energy Meters reading and
resolve all metering issues which may delay process of [nvoice.

e Preparing BOQs and Comparitive statements to assign the job to contractor.

¢ Discussing and resolving technical issues regarding EPP & CPP invoices with CPPA ( Central
Power Purchase Agency)

ACADEMIC PROFILE:

Master in Business Administration (2018-20)
IBA, University of Punjab Lahore

B.Sc. Electrical Engineering (1992-1998)
University of Engineering & Technology, Lahore

INTERESTS

To study social aspects of human lives
To remain in touch with the political position of Pakistan
To play different games

TRAININGS

1- A month long training at “Wartsila Land and Sea Academy * in Finland having the courses
of Electrical, Mechanical and Power Plant.

2- One week training on” Off- Grid Solar PV Applications” organized by Renewable &
Alternative Energy Assosiation of Pakistan(REAP) with the coordination of German institute
GIZ.

3-Project Management Training from LUMS held in Karachi

4- One week training on “ Project Management Course” organized by GIZ

5- Training of Financial Modeling with PFAN

SKILLS

» Coordinating amongst different technical entitics to achieve a single goal

» Negotiating with the parties to resolve the issues

AWARDS
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» Facilitation Award by 1" Flagship CPEC coal tired power project developed by Huanang
Shandong Ruyi Pakistan Energy Pvt. Ltd

» Acknowledgement by Alkhidmat Pakistan for serving the humanity during COVID-19

LANGUAGES

» URDU

# ENGLISH

» PUNJABI



MUHAMMAD ABU BAKAR

(B.Sc. ELECTRICAL ENGINEERING, LLB) L Y
Father’s Name: Muhammad Yousaf
Date of Birth: 04-10-1991
CNIC # 35202-5212976-5
Address: House # 20, Main Bazar, Qld Anarkali, Lahore
Contact: +92-0321-8020820 Email: ec.abubakarf@gmail.com

PEC Registration # ELECT/44322

VISION & OBJECTIVE:

To explore all horizons and secure a position in an organization that will fully employ my
personal skills, experience and academic trainings in a rewarding carcer that affords both
professional and personal growth.

My good academic background along with professional experience both in the field work as well
as in the office / desk work combining with my commitment to personal & prolessional
excellence and good writicn & oral communication skills makes me an excellent candidate for
this position.

ACADEMIC PROFILE:

PROFESSIONAL QUALIFICATION

[ AcapEMIC
QUALIFICATION INSTITUTION CESSION

%AGE / CGPA

BSc. Electrical Engineering University of the Punjab, Lahore |~ 2009-2013 CGPA 3.0/4.0
L1..B. University of the Punjab, Lahore 2016-18 49.8%

ACADEMIC QUALIFICATION

: . ACADEMIC .
QUALIFICATION INSTITUTION | “session v AGE
I'Sc. (Pre-Engineering) ?,3}“;;_6'51‘]"“" College Civilllines, 2007-2009 80.72%
Matriculation (Science ) IG;:;'!,:M'S“']] Model fligh School, 2005-2007 89.29%

RESEARCH EXPERIENCE:

Conference: [CISDM '17 Proceedings of the 2017 International Conference on Information
System and Data Mining

Paper Title: Cost Effective Solution for Minimization of Medical Errors and Acquisition of
Vitals by using Autonomous Nursing Robot

Doi: 10.1145/3077584,3077598

PROFESSIONAL EXPERIENCE:

s " Period
Organization Position Held
To From
3 - 5] P . - - .

liunjab Power Development l?()ard (PPDB). | Assistant Manager Thermal (BS July-2021 To Date
Government of the Punjab, Energy Department | 17) ) ’
Punjab Power Development Board (PPDB), P b 2
Government of the Punjab, Energy Department Associate Thermal (BS-17) Feb-2017 July-2021
Punjab Power Development Board (PPDB). | Additional charge of Monitoring 5
Government of the Punjab, Energy Department | & Coordination Officer (BS-17) Mar-2018 Feb-2020

Page 1 of 5
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Punjab Power Development Board (PPDB), o . ) st < B
Government of the Punjab, Energy Department Associute Thermal (B5-17) Jul-2015 Jul-2016
Grand Electric Company Electrical Engineer Apr-20i4 Apr-2013

> PPDB, Government of Punjab, Energy Department;

= Designalion: Assistant Manager (Thermal)

* Duration: 12" July 2021 to Date

*  Designation: Associate (Thermal)

s Duration: 15" July 2015 to 14" July 2016 and 02" February 2017 to 11" july 2021

PPDB is working to exploit Thermal, Iiydel and Renewable Power Generation through
indigenous resources like coal, gas, oil, hyde!, biomass, solar and wind of the province,
keeping in view the International laws and governing electricily generation policies through
Independent Power Producers (IPP) and Public Private Partnership (PPP).

Job Responsibilities include but not limited to the following:

o Assist Director Technical Coordination in carrying out responsibilities of ‘Thermal
Section of PPDB,

s Provide one-window facilitation to the private sponsors towards development ol
therma! power projects in accordance with the Punjab Power Generation PPolicy-2009,
National Environmental Quality Standards (NLCQS) provided by EPA Punjab, PPRA
and NEPRA rules, regulations and relevant laws.

e Bvaluation of technical feasibility and economic viability of thermal power projects
in Punjab, in accordance with the Policy(ies).

e Assisted in design and review of electrical equipment of 1320 MW Sahiwal CFPP.

s Assisted in finalization of Water Use Agreement (WUA), Inland Coal Transportation
Agreement {ICTA), Implementation Agreement (IA) and Power Purchase Agreement
(PPA) for Sahiwal CFPP.

e Provide facilitation o the Project developers in acquiring land as per Land
Acquisition Act for development ot 1320 MW Sahiwal CIPP and sale of land t0 IPPs

¢ Provision of facilitaion and witness ot 8.2 & 8.3 Testing of Sahiwal CFPP for its
commissioning.

e Under 8.2 of PPA the following tests were witnessed while facilitating the Sahiwal
CEFPP:
1. Automatic veltage regulator setting and adjusting in stand still condition and with
the penerator running at no load
Turbine governor control checks, including a steam governor over speed lest
Functional testing and timing of high voltage switchgear in the switchyard of the

L 1D

Complex
4. Verification of the protection level settings for the following;
i. Stator earth fault
ii. Negative phase sequence
iti. Generator transformer over-current and earth [ault; and
iv. High voltage bus-bar protection
5. Voltage phasing checks carried out between the sub-station of the relcvant Unit of
the Complex and the Grid System.
6. All inter-tripping circuits between the Complex and the Power Purchaser's
equipment installed at the adjacent grid stations, as per Schedule 3of PPA

o Under 8.3 of PPA the folowing tests were witnessed while facilitating the Sahiwal
CEFPP:

1. Coal Sampling and analysis (Section 8.3 (a)(v1i)0.1)
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Calibration of Coal feeders (PPA-Scction 8.3 (a)(vii)6.2)

Automatic Voltage Regulator Operation Test (PPA-Section 8.3 (a)(iii})
Turbine Governor Operation Test (PPA-Section 8.3 (a)(iv) Part-)

Minimum Load Capability Test (PPA-Section Section 8.3 (a)(vi)}

Reactive Capability Test (PPA-Section Section 8.3 (a}(v))

Responsc of Complex Lo step load changes (PPA-Section Section 8.3 {a)(viii))
Turbine Over-speed Protection Test on both units (Section 8.3 (a)(iv) Part-11)
Load Rejection Test (PPA-Section 8.3 (a)(ix))

10. Reliability Run Test of the Complex (PPA-Section 8.3 (a)(ii))
11. Initial Tested Capacity Test (PPA-Section 8.3 (aXi))
12. Heat Ratc Test of the Complex {(PPA-Scction 8.3 (a)(vii))

Preparation of Environmental Compliance Report on Sahiwal CFPP.

Observation of annual maintenance ol both units ol Saliwal CFPP,

Facilitation ot Sahiwal CFPP in matter of Technical Training School development,
Internships of University students and Trust Fund as part of Sahiwal CFPP Corporate
Social Responsibility (CSR).

Worked as member Procurement Conunitice and provided assistance in procurement
matters as per Punjab Power Regulatory Authority (PPRA) Rutes.

Assist in tariff computations and approval of CI'PPs as per NEPRA's International
Competitive Bidding Tarift Regulations-2014.

Assist in supervision and coordinaiion regarding implementation of CFPPs in Punjab
under IPP mode.

Prepared pre-feasibility report on utilization of Thar, Sindh coal for Sahiwal CFPP
{uel mix and future thermal projects in Punjab.

Coordination with relevant Agencics for implementation of power projects as well as
liaison with stakcholders including government / privale organizations.

Monitoring of legal and policy compliance, project implementation monitoring in
accordance with the applicable laws and policies, inter-alia, Punjab Power Generation
Policy 2006 (Revised 2009), Punjab Procurement & Regulatory Authority (PPRA)
Rules - 2014 and NEPRA’s Rules and Regulations.

Assisted in assessment of feasibility level designs and layout plans of}

v

AN N NS

2x660 MW CFPP, District Rahim Yar Khan by M/s tuaneng Shandong Power
Generation Company Limited

IX660 MW CFPP, District Muzafiargarh by M/s KAPCO

1x660 MW CFPP, District Muzaffargarh by M/s CMLEC

1x660 MW CFPP, District Rahim Yar Khan by M/s NISHAT Energy Limited

[x660 MW CFPP, District Rahim Yar Khan by M/s NISHAT Chunian Group

1x220 MW CFPP, District Sheikhupura by M/s NISHAT Chunian Group

Facilitation to Sahiwal CFPP Company in matter of registration ol Technical School
at Sahiwal CI'PP

Assistance in matter of registration of Trust Fund under CSR agreement and
conduction of its business

Monitoring & Coordination between GoPb, GoP & Sponsors — Security. Progress &
other matters

Detail visit of Thar open pit mines and preparation of report for utilization of Thar
coal for Sahiwal CFPP & future coal based power plants in Punjab

Assisted Renewable Encrgy Section of PPDB for 04 months, during the tenure:

v" Preparcd concept paper for setling up solar panel manifesting plant in Punjab

Page 3 of 5
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V' Assisted in matter of Tri-Partite Letter of Support signing between PPDB,
AEDB & Zhenta New Energy (Pvt) Ltd. For development of 100 MW SPP at
Layyah

v Assisted in matter of Waste to Energy projects potential assessment and
issuance of PQD to investor for development of 48 MW WtE project near
Lahore

v" Day to day communication with federal, provincial entities on ongoing
projects & matters

e Preparation of Concept Paper & PC-I for establishment of Punjab Grid Company to
secure the Punjab Government mandate

¢ Preparation of RFP document and hiring of Technical & Legal Consultants for the
conduction of Feasibility, registration with SECP and filling of application to NEPRA
for Grant of Transmission License

e Assistance in filing of MOA, AOA in SECP and registration of Punjab Grid
Company Limited with SECP. Preparation of Transmission License Petition to file in
NEPRA

e Assistance in preparation of comments /inputs on National Electricity policy,
National Electricity Plan, IGCEP, CTBCM and others Rules & regulations by
Ministry of Energy (power Division), NEPRA, CPPAG and other Federal entities

e Preparation of monthly progress reports of CFPPs under PPDB

o Preparation of Annual Procurement Plan, Annual Report, Tender Documents, Direct
Procurements, Consullancy Contracts, Memorandums of Understanding (Molls) in
line with PPRA-2014, Policy 2009, etc.

» Grand Electric Company:

= Designation: Electrical Engineer
= Duration: April-2014 to April 2015

Job Respounsibilities include but not limited to the following:
¢ Assistance in preparation of Bids for EPC Contracts for various projects.
o Performed detailed calculations to compute and establish manufacturing,
construction, and installation standards and specifications.
e Operating computer-assisted engineering and design software and equipment to
perform engineering tasks.
» Sub Station Works & over Head Line (11 kV)

TRAININGS & SEMINARS:

e COne Day Workshop on Microgrids The Next Step Towards Demacratization of Pakistan
Power Sector

s One Day Live Webinar on External and Internal Factors that Impact Procurement Process

s One Day Live Webinar on Emergency Training and Exercising

¢ (One Day Live Webinar on Planning and Design of Micro Hydropower Plant

e One Day Live Webinar on Personal Branding and Career choices for Engineers

¢ One Day Live Webinar on Introduction to Industry 4.0 Technologies

e  One Day Live Webinar on Changing Dynamics of Supply Chain Management during Covid-
19: A Case of Medical Supply Chains

* One Day Live Webinar on Elevate Your Leadership Skills to Take your Qrganization to the
Next Levei

* One Day Live Webinar on Risk Assessment and Management

ACHIEVEMENTS:

Page 4 of 5
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Award for Extracrdinary Facilitation received from M/s Huaneng Shandong Ruyi
(Pakistan) Energy Limited in recognition of providing utmost facititation for
development of 1320 MW Sahiwal CFPP
Certificate of Appreciation received from Managing Director, PPDB
Got 2nd position in Pakistan Automotive Show 2014
Secured 2nd position in Project Exhibition at Geek Weck 2014

Secured st position in GIKI All Pakistan Science Fair 2013

Attained 1st position in IEEE Industrial Project Competition 2013
Secured 1st position in Glow the LED Competition at UET TechnoFest 2012
Got 3rd position in Component De Electrical Competition at Punjab Youth Festival

2012

Got Laptop from Chief Minister Merit Program

ACADEMIC PROJECTS

e Final Year Project: Designed and Developed a Robotic Telepresence Platform for
Autonomous Patient Monitoring and Medication along with Remote Interaction between

Patients and Doctors.

Unmanned Ground Vehicle: This UGV was designed for military usage; it had a gun
mounting on it for target elimination.

Solar Charging Controller: Its main purpose was to monitor the solar panel voltages,
SLA battery voltages, battery temperature and then charge the battery efficiently to
ensure long battery and solar panel life.

SOFTWARE SKILLS:

Computer Languages

C++, C, Assembiy

Engineering Soflwares

Matl.ab. Proteus, Multisim. ETAP. PWS, PCB
Designing, Circuits Testing. Digital Circuits Design

Microsoft Office

MS Word, MS Excel. MS Power Point, MS
Outlook, MS Access

INTERESTS:

Active member of “Al-nazeer Blood Donativn Society”

H

L
¢ Reading articles and forums related o latest technology and gadgets
s Studying social aspects of human lives
¢ Fund raising for “Green Souls”
e Traveling and Hoteling
¢ Being up to date with Pakistan and global current affairs
» Playing and watching Cricket, Snooker and Soccer
LANGUAGES:
LANGUAGE SPEAKING READING WRITING
English Excellent Ixcellent Excellent
Urdu Excellent Excellent Iixcellent
Punjabi Excellent Excellent Good
Chinese Fair - -
REFERENCE:

Mr. Ahmad Salman

Director Technical Coordination, PPDB

Cell# : 0300-0335083

Email: ppdb.dtc@energy.punjab.gov.pk

Page 5 of 5
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Saqib Rasul
E 13/13, VI-B st # 7, Walton Road, Cavalary Ground, Lahore
Mobile: +92-300-0335053
E-Mail: cakib_423@hotmail.com

i — i T
Work Experience: Oct’o7-to date
Energy Department, GoPb Oct'12 — to date

As Manager Planning/ Transmission & Distribution in Punjab Power Development
Board Mar'15 — to date

Core Responsibilities:

« To assist HOD in execution of Energy Private Sector Projects in Punjab.

e To prepare & evaluate Pre-qualification documents, Request for Proposal & Tender/Bidding
documents and award of Projects to the EPC Contractor as per PPRA Rules & Punjab Power
Generation Policy.

¢ To prepare Cost/Budget estimates for Development Projects.

+ To prepare Financial/Business Models for different Energy Projects.

¢ To plan & facilitate in regulatery and implementing process of all Thermal Projects including
2x660MW coal fired projects at Sahiwal, Rahim Yar Khan and Muzaffargarh.

« To plan, monitor & evaluate project activities to ensure their timelines.

« To coordinate with and maintain constant liaison with all the local authorities & Project

Company/EFC Contractor in order to execute the Project on a smooth path.

Energy Department, DOPP, as Asst. Director Projects Oct’12 — Mar’15
Core Respoensibilities:

» To assist Director Projects in execution of Energy Public Sector Projects in Punjab.

+« To prepare PC-l and other related documents for planning of such Projects.

s« To prepare & evaluate Pre-qualification documents, Request for Proposal & Tender/Bidding
documents and award of Projects to the EPC Contractor as per PPRA Rules.

» To prepare Cost/Budget estimates for Development Projects.

« To support in execution, monitoring & implementation of the awarded Projects.
« To prepare progress reports for awarded Projects periodically.
* To provide a liaison between project management & supply chain management.

PEL, as an Engineer QA System Jan’09 - to Sep’12
Core Responsibilities:

¢« To coordinate with the Production personnel for planning, executing & monitoring of
production plan in order to ensure that targets are met efficiently & effectively.

« To conduct data analysis of Production department on monthly basis to enhance the
productivity, straight pass & continual improvement in the system.

+ To analyze the preventive and break down maintenance data of machinery & equipmenis
required for production on weekly basis in order to analysis the man hour and production
loss.

e To review & set Quality Objectives, Procedures, Work Instructions, Process quality
control sheets, Quality plans & Production process flows of all related departmenis
according to ISO requirement.
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* To ensure the effective implementation of Quality Management System (1SO 9001:2008)
and HSE Management System (ISO 1400i:2004 & OHSAS 18001:2007) in the assigned

departments.

Alkhair Group, (Five Star Foam, Spring Matrress Plant) Oct’07 — Jan’09
as a Production Manager

+ To plan, organize, coordinate, direct and control all the functions within the plant on a
daily, weekly and monthly basis.

« To manage the budget, operations & capital expenditure and to train the plant members
to further optimize performance.

+ To initiate plans and processes which minimize manufacturing costs through effective
utilization of manpower, equipment, facilities, materials, and capital.

s To overall manage the Maintenance activities of the Plant.

I Education/Qualifications: }

I Degree —“ Institution H Highlights/Achievements
MBA Finance . Acquired 3.77 GPA in
(2009-2011) Lahore School of Economics exams/Silver Medal
BSc. Mechanical University of Engineering and . or
Engg (2003F to 2007) || Technology, Lahore Acquired 82% in exams

[ Inter (Pre-Engg.) J| Garrison Science College, LLahore ”Equired 78% in exams J

[ Matriculation erarrison Boys High school Jl Acquired 80% in exams :)

| Personal Details ‘l

Date of Birth May 13,1985

Nationality Pakistani

Domicile Lahore

PEC Reg. # MECH/20223 }

| Certifications

¢ Certified Internal Quality Auditor (1ISO 9001, ISO 14001 & OHSAS 18001) by SGS
Pakistan
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7.10 Financial Plan

The Consultant has developed three (3) independent models using the cost-plus
approach to establish a tariff for all three voltage types assumed. Fgor this purpose, the
largest transmission lines available in the plan for all three voltage types was chosen.
This approach was adopted in order to provide an estimated tariff and the financial resulits

that can be expected for prejects of each voltage type.

7.10.1 Project Cost

Cost estimation is based on (i) the latest PC-1 available for the projects planned by NTDC
and DISCOs and (ii) in-house data. Cost estimation classification system recommended
by American Association of Cost Engineers (IR-97) has been adopted in which Class 5 is
chosen as the benchmark for costing estimations. Class 5 indicates that the project is at

a concept screening stage with an accuracy level of +/-20%-100%.

The total capital cost of the Project incorporates the cost of the main project packages:

* EPC Cost

e Non-EPC Cost

» Development Costs (Including Project Management, Engineering, Site
Supervision, Topographical survey, Soil Investigation, Fees, Permits Insurance
cost and Overhead Cost.

s Debt Service Reserve

s Insurance During Construction

+« Financing Fees and Charges

+ (Contingencies

» Interest During Construction

Overhead Cost

In order to setup and commence the operations of PGC, an initial budget of PKR. 400
million is estimated. This includes office setup, rental for 2 years, utilities, vehicles
purchase & associated running cost and salaries for the officials and staff for 2 years.
This shall be considered as "seed-money’ for initial operations and does not cover any

sort of development costs for the actual construction of the transmission lines.

- A HW.&Co.
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Project Cost Details
Table-25 below provides a breakdown of the total project cost for all three voltage types.

Table-25: Project Cost

EPC Cost

] 4,314,556,278 20,362,656,788 70,152,404,691
Non-EPC Cost 479,395,142 2,262,517,421 7,794,711,632
Development Costs 183,690,280 198,846,787 317,462,932

Debt Service Reserve
Insurance During Construction 71,909,271 339,377,613 1,169,206,745

Financing Fees & Charges -
Contingencies 100,991,019 463,267,972 1,588,675,720

Project Cost Before IDC
5,150,541,991 23,626,666,581 81,022,461,721

Interest During Construction 30,242,875 257,147,955 5,337,154,065

Total Project Cost 5 180,784,966 23,883,814,536 86,359,515,785

The total length of the lines chosen for calculations were as follows:
132 kV: 127 KM
220 kV: 150 KM
500 kv: 330 KM

Project Implementation Timeline
The total timeframe for implementation/ construction of the Project is estimated at 1 year

for voltage type 132 kV, 2 vears for 220 kV and 3 years for 500 kV projects during which

the complete transmission line will be laid and energised.

Interest during Construction

Interest arising on loans during the construction period is projected to be accrued and
rolled over into the debt principal and carried forward up to the completion of the Project.
Accordingly, it is capitalized as part of Project Cost. Interest during construction is
calculated on the basis of the total debt outstanding at each month end during the
development period. The financing rate used for computation of this cost is as per the
secured terms of financing, taken at 3-month KIBOR interest rate of 14.54% + 3.50%

Spread. Interest during construction is given in Table-26 below.

Table-26: Interest during Construction (IDC}

132 kv 220 kV 500 kv
Interest During Construction PKR Mn PKR Mn PKR Mn
30.24 257.15 5,337.15

~AHW.&Co.
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No. SO(T&P) ED/28-9 /2020
GOVERNMENT OF THE PUNJAB
ENERGY DEPARTMENT

Dated Lahore the, 13! December, 2022

TO WHOM IT MAY CONCERN

GUARANTEE OF MINIMUM SOLVENCY REQUIREMENTS

WHEREAS, the Government of Punjab (GoPb) has incorporated Punjab Grid
Company (Pvt.) Limited (PGC).
2. WHEREAS, the PGC require a license for the Provincial Grid Company under
section 18-A of the Regulation of Generation, Transmission & Distribution of Electric Power Act
(XL of 1997), as amended from time to time, (NEPRA Act), authorizing it to engage in

transmission of electric power within the territorial limits of Province of Punjab.

3. NOW THEREFORE, the GoPb, being the sole owner of PGC:
i.  Full supparts the obtainment of license by the Punjab Grid Company for the
Provincial Grid Company from the NEPRA; and
ii.  Further, undertakes to provide and commit sufficient funds as are required from
time to time towards compliance with and fulfilment of minimum solvency
requirements of Punjab Grid Company, for grant of license as a Provincial Grid

Company, within the Province of Punjab, under the NEPRA Act.

This Guarantee is issued with full faith and credit of Government of Punjab
ISSUED, STAMPED AND SEALED AT LAHORE ON THIS 13™ DAY OF DECEMBER, 2022.

FOR AND ON BEHALF OF THE GOVERNMENT OF PUNJAB.

~ !

- nn

(MUHAMMAD AJMAL BHATTI) Ny
SECRETARY ENERGY

~ Gocerefary
Govt. of the Punjab
Enargv Department
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7.12 Tariff Regime

Various tariff options were considered at the start of this feasibility. Amongst ail, Cost-
plus regime was selected to be the most preferred option. The typical Cost-plus tariff
consists of actual cost and an agreed return to be paid to the investor. In Pakistan, this

type of tariff is generally used in the Power sector where Independent Power Producers

(IPPs) operate under this tariff regime.

In the Cost-plus tariff regime, the project revenues are primarily derived from the
capacity charge and the energy cost which are the two main components of “Cost-Plus”
regime. Such tariff is usually the multiple of fixed and variable cost factors combining the
Capacity requirement aligning with fixed cost and the variable cost related to the injection
and withdrawal aligning with the variable factor. Added to this is the allowed rate of
return (“IRR”) on investment which will be calculated to reflect the weighted cost of
capital ("WACC"), i.e. the expected cost of capital relates to equity investors and cost of

capital related to debt such as interest rate from the debt investors.

The cost-plus method requires that the cost is allocated to the specific user according to
their related activity and the cost associated therewith. Therefore, a tariff is appropriately
calculated for each type of user and hence the cost allocation depends on the user type

of storage.

Table-32 below provides a brief overview of the tariff heads where the costs have been
levelized over a period of 25 years. During the early years of operation, tariff will
generally tend to be on the higher side based on factors such as Debt repayments which

will end in year 10.

Table-32: Tariff Caleulation

Capacity Charge

Debt Principal Repayment - Foreign 0.2124 0.183¢6 0.1388
Oebt Interest Payment - Foreign 0.135%9 V ' 0.1175 0.0693
Debt Principal Reéayment -7 Local - 0.00'18 o 0.0015 0.0011
Debt Interest Payment - Local 0.0076 0.0066 0.0046
Fixed O&M 0.1828 A 0.1448 0.0916
Insurance tariff 0.0547 0.0484 0.0334
ROE d.1479 0.1278 » 0.092477
Tota! Capacity Charge (PKRs.) 0.7431 0.6302 0.4311

= AHW.& Co.
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Total Capacity Charge (80% LF) 0.9288 0.7878 0.5389

Energy Charge

Variable O&M 0.0000 0.0000 0.0000
Total Energy Charge 0.0000 0.0000 0.0000
Total Base Tariff {(PKRs.) 0.9288 0.7878 0.538¢

7.12.1 Transmission Line Loading Facter (%) and Applicable Levelized Tariff (Rs.
/kW /Hr.) Relationship

This section provides an analysis of interrelation between load factor (LF) and levelized
tariff. The financial models developed by the Consultant for all three-voltage level T/L
projects (132 kV, 220 kV and 500 kV) of PGC refiect that any decrease in LF is inversely
related to per unit levelized transmission tariff as illustrated in Figure-21 below. At 100%
LF, the transmission tariff is Rs. 0.74, per kW per hour in case of 132 kV T/, Rs. 0.63 in
case of 220 kV T/L and Rs. 0.43 in case of 500 kV circuit. To avoid any overloading of
T/L, the base case has been considered at 80% LF for each voltage line and thus
corresponding tariff, under base case scenario, stands at Rs. 0.93 in case of 132 kV
circuit, Rs. 0.79 in case of 220 kV T/L and Rs. 0.54 for 500 kV circuit.

Under the circumstances of any underutilization of the line by the party availing the
wheeling service of PGC would have to pay relatively higher tariff. The below graph shows
that a decrease in LF of each line is associated with corresponding increase in levelized
tariff. A decrease of 50% in the LF almost doubles the applicable tariff for each voltage
level transmission line, as compare to applicable tariff at 100% LF of the line, and thus
stands Rs. 1.49 in case of 132 kv T/L, Rs. 1.26 in case of 220 kV T/L and Rs. 0.86 in
case of 500 kV T/L. By further decreasing LF of the line, the applicable tariff continues to
rise a LF of 10% results in a tariff of Rs. 7.43 for 132 kV T/L, Rs. 6.30 for 220 kV T/L and
Rs. 4.31 for 500 kV T/L is reflected which is almost 10 times higher of the tariff applicable
at 100% LF of the respective line. Regarding thermal power projects like gas, oil and coal
fired power plants, the LF of the T/L would be high i.e. 60-80% due to firm supply all the
time while in case of Renewable Projects like wind and solar power plants the LF of the
lines wili comparatively low i.e., 20-30% due to less availability factors and intermittency
issues of RE plants. Subsequently, the estimated levelized transmission tariff for thermal

based power plants would be low in comparison of applicable tariff for RE plants.

e AHW.E Co.
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7.12.1 Transmission Line Loading Factor (%) and Applicable Levelized Tariff (Rs.
/KW /Hr.) Relationship

This section provides an analysis of interrelation between load factor (LF) and levelized
tariff. The financial models developed by the Consultant for all three-voitage level T/L
projects (132 kV, 220 kV and 500 kV) of PGC reflect that any decrease in LF is inversely
related to per unit levelized transmission tariff as illustrated in Figure-21 below. At 100%
LF, the transmission tariff is Rs. 0.74, per kW per hour in case of 132 kV T/L, Rs. 0.63 in
case of 220 kV T/L and Rs. 0.43 in case of 500 kV circuit. To avoid any overloading of
T/L, the base case has bheen considered at 80% LF for each voltage line and thus
corresponding tariff, under base case scenario, stands at Rs. 0.93 in case of 132 kV
circuit, Rs. 0.79 in case of 220 kV T/L and Rs. 0.54 for 500 kV circuit.

Under the circumstances of any underutilization of the line by the party availing the
wheeling service of PGC would have to pay relatively higher tariff. The below graph shows
that a decrease in LF of each line is associated with corresponding increase in levelized
tariff. A decrease of 50% in the LF almost doubles the applicable tariff for each voltage
level transmission line, as compare to applicable tariff at 100% LF of the line, and thus
stands Rs. 1.49 in case of 132 kV T/L, Rs. 1.26 in case of 220 kV T/L and Rs. 0.86 in
case of 500 kV T/L. By further decreasing LF of the line, the applicable tariff continues to
rise a LF of 10% results in a tariff of Rs. 7.43 for 132 kV T/L, Rs. 6.30 for 220 kV T/L and
Rs. 4.31 for 500 kV T/L is reflected which is almost 10 times higher of the tariff applicable
at 100% LF of the respective line. Regarding thermal power projects like gas, oil and coal
fired power plants, the LF of the T/L would be high i.e. 60-80% due to firm supply all the
time while in case of Renewable Projects like wind and solar power plants the LF of the
lines will comparatively low i.e., 20-30% due to less availability factors and intermittency
issues of RE plants. Subseguently, the estimated levelized transmission tariff for thermal

based power plants would be low in comparison of applicable tariff for RE pfants.

«AHW.&Co.
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Figure-21: Loading Factor Impact on Levelized Tariff
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7.12,2 Impact on Tariff

As a base case, Equity of 25%, Local Debt of 7.5% and Foreign Debt of 67.5% has been
assumed. Any change in the ratio of local and foreign debt will have a direct impact on
the tariff, IRR, NPV and Payback Period.

To present this, two scenarios have been assumed and results presented in the Table-
33 below.

Table-33: Impact on Tariff

tocal Debt 7.5%, Foreign
Debt 67.5% (Base Case)

5,180,784,966 0.9288  1,396,132,153.44  5.5% 115

Local Debt 20%, Foreign
Debt 55%

Local Debt 35%, Foreign
Debt 40%

5,231,189,925 0.8762 235,252,763.18 4.40% 135

5,291,675,875 0.8145 (691,876,406.05)  6.40% 17.17

Local Debt 55%, Foreign
Debt 20%

Local Debt 67.5%, Foreign
Debt 7.5%

5372,323,809 0.7347 (1,606,766,811.69) 2.80% 22

5,422,728,768 0.6863  (2,080,208,226.89) 1.00% 25.08

>
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7.12.2 Impact on Tariff

As a base case, Equity of 25%, Local Debt of 7.5% and Foreign Debt of 67.5% has been
assumed. Any change in the ratio of local and foreign debt will have a direct impact on

the tariff, IRR, NPV and Payback Period.

To present this, two scenaries have been assumed and results presented in the Table-

33 below.

Table-33: Impact on Tariff

F
gal

Local Debt 7.5%, Foreign

0.9288 1,39 44 559 .
Debt 67.5% (Bate Caze) 5,180,784,966 8 1,396,132,153.44 55% 115
Local Debt 20%, Forei
ocal Debt 20%, Foreign 5,231,189,525 0.8762  235252,763.18  4.40% 135
Debt 55%
Local Debt 35%, Foreign 0
Dobt 405 5291675875 0.8145 (691,876,406.05) 6.40% 17.17
Local Debt 55%, Foreign o
Dot 20% 5,372,323,809 0.7347 (1,606,766,811.69) 2.80% 22
Local Debt 67.5%, Forei
ocal Debt 67.5%, Forelgn ¢ 152 728768 0.6863  (2,080,208,226.89) 100%  25.08
Debt 7.5%
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7.13 Project Net Earnings

The Project net earnings are generated as a difference between income from its core

operations and expenditures incurred to meet its operations and the other non-operating

expenditures principally the Project financing cost. The results indicate a substantially

viable Project as is demonstrated through the summary results of the income and

expenditure flows in the periodical average results shown in Table-34.

Table-34: Projected Income Statement (25 year average)

REVENUE 699.77 3,160.36 10,748.74
OPERATING COSTS 319.34 1,406.57 4,541.70
O8&M Costs 247.43 1,067.19 3,372.49
Insurance 71.91 339.38 1,169.21
EBITDA 380.43 1,753.80 6,207.04
Depreciation 234.60 886.72 2,933.57
Other Income - - -
Financing Fees - - -
EBIT 145.83 867.08 3,273.47
Interest on Long term Debt 44.93 207.12 614.54
Interest on Short term Debt - - -
Profit Before Tax 100.90 659.96 2,658.93
Taxation 13.47 87.14 348.04
Net Profit 87.43 572.81 2,310.89

141
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7.14 Financial Analysis

7.14.1 Quantitative Assessment of the Project

In this section, a comprehensive analysis has been carried out of the Project to assess
its economic and financial viability and to determine its feasibility with reference to
various risks present and mitigation of such risks thereof. Different basis has been used,

relying primarily on the results of the financial model.

Base Case Parameters and Financial Profitability Analysis
Free Cash Flows (FCF)} and free cash flow to eguity (FCFE) of the Project have been used

to determine the key financial indicators of the Project and of the equity holders

respectively. The financial model based on free cash flows, both for the Project and the

investor, is provided separately.

Using the free cash flow model, Table-35 below shows the key financial indicators for

the Project appraisal:

Table-35: Key Financial Indicators (Project)

Net Present Value (NPV - PKR) 1,396,132,153 3,797,225,441 18,758,412,236
Internal Rate of Return (IRR - %) 5.52 4.63 4.36
Project Payback Period (Years) 11.50 12.83 13.92

Net Present Value (NPV) of the Project is calculated without considering cash flows

beyond project life if any in form of terminai value and are based on the net benefit
arising from the Project after meeting all the liabilities and commitments as well as the

cost of operations and other expenditures during the 25 years’ life of the project.

Internal rate of return (IRR) is calculated at 5.52% for 132 kV, 4.63% for 220 kV and
4.36% for 500 kV.

Payback Period of the Project is estimated at 11.5 years for 132 kV voltage type, 12.83
years for 220 kV voltage type and 13.92 years for 500 kV from COD.

o AHW.& Co.
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Offshore EPC Cost USD .. a
Taxes on EPC (% of EFC) 0.00%!

Taxes on EPC USD

Non-EPC Costs USD

Non-€PC Costs USD R
Residential Civil Works USD ii

2,262,517,421
2,262,517,821
)

198,846,787

Development Costs USD
Financing Fees & Charges USO o]
Consultant's Fees 50,000,000

Company Reqistration Charaes 000
MEPRA Licensing Fee I
Insurance During Construction (% of EPCY :

Insurance During Construction USD

EXIS

Finahclng Assumptions {(PKR)

Project Cost 23,883,814,

Contingencies

Equity

Equity

Foralgn Debt

Foretqn Debt % of Project Cost
Forelgn Debt

Base rate: 3 Month LIBOR
Spread

Total Cost of Forelan Debt
Tenor (Years)

Payments per Annum

Momthly Installment

Local Debt

Local Debt % of Total Debt
Local Debt

Base Rate

Spread

Total Loca) Debt Cost

Three Months' KIBOR

Spread T
Total Local Debt Cost linked to KIBOR _
Tenor (Years) i
Pavyments per Annum
Monthly Installment

Months R
Funding :Cash Flow
DSRA Amount USD .. s
L/C Cost Per Annum [ 1.00%,
Annuat Prefit on Cash (3 month KIBOR less 3%)- 1 11.54%:
Project Cost 0.0%

Interest Rate

- 365-

General Assumptions
Annval [ncrease in O&M
PKR USD Rate
Annual PKR Devaluatior:

69
5:100%:
In!:rln!! Development Contingenzin

Cosls Interast

Construgtion. . 1 During
! .. Construction

HenEPC
Cost

EPC Cont

Project Cost

Locsl Dabt

FelaghDabl . — -
Capital Struciure



Key Model ln.:ls
108 (4u) e

m:wmnmmﬁ&m%

Nul Ellnrpl e Value 18,758, uz,un

Projoct Payback Year 13.92
Project IRR

Net Equity Value 5.!14.054.621
Equity Payback Year 13.00
Project IRR ., . . 9.3%

Gross Cap,
Capacdy alter Load Factor

Gross Capaclty KWh

Moanthly Capacity Kwh

Capaaty after Load Factor Kwh
Actual Enerdy Transnitted Mw
Actua)l Eneray Transmitted KWh
Totdl Howrs

T/L Leading factor

Proiect Operational Life

Levelized TarlH - PRR/KwH

Capacity Charqe
Cebl Principal Repayiment - Forgkan
Debt furerest Pavment - Foraan
Debt Prncipa! Kepayinent - Local
Debt Imerest Payment - Lecsl

Fixed Oab .0916
Insurance tantf 0.0334
ROE Z

Totnl Capacity Charee { in‘I*l

Variable O&M
Total Enaray Charge. ' - -0
Yota! aso Yar:

Yuuis 04n
[ o
e Capactty Crange
N

Dbt Poacipd
Fagapnan -Foreign
S

TarH Braakup

Fixed Mandgement fee [%age of ¥C)
500KV Ling - Cost Basis

Management Fee

- 266 -

Generat Assumplions
0% Annual Increase m O&M Taniff
PKR USD Rale

Annual FKR Bevaluation

Project Cost Assumptions
EPC Cost Percentaaa

Total EPC Cost USD

Onshore EPC Cost USD
Offshore EPC Cost USI

Taxes on EPC (% of EPCY
Taxes on EPC USD

Non-EPC Costs USD

fon-EPC Costs USD
Residental Civil works USC

OO [ B3 T2 TR
307,795 5. m 70,152,404,691
1
sl QAQO%L——‘-—&").\L”\D“W

7.794,711.632
7 754 711,63
LR

Faprasca Durlrg Iateusst Dusing
. Gomitian

34,199, 950
34,159,950

el A » 1
Developmant Costs USD 487,021 317,462,932
Financing Feus B Charges USD a 0
Consultant’s Fees 248,240 50.000,000
Companv Redlstratian Charaes 183,926 40,000,000
HEPAA Licensing Fee 49,855 10,000,000

Insurance buring Construction (% of EP{ALY
Insurance Dunng Construction USD

‘.Jn !(H'h’

Contingendes

n . Frajoct Cost
Financing Assumptions (PKR1 i

Project Cast USD

Equity

Equlty USD Fuamgn Dbt

Forelgn Debt [

Foreign Debt % of Project Cost
Foreign Debt USD

#ase rate: 3 Mauth LIBOR
Spread

Total Cost of Foraign Dabt
Tenor (Years}

Caprtal Whucturs
e

Payments per Annun
Mamthly [nstalinent USD
Local Debt

Local Debt % of Total Debt
Local Gebl USDL

Huse Rate

Spread

Tatal Local Dept Cost

Three HMonths” KIBGR

Spread

Tatal Local Bebt Cost linked to KIB
fenor (Years)
Payments per Annum
Honthly Instabment USD -

By - Capital Steusiurg
.

=
116 872.2/9

Cost of Equity 15%
WACC 6,93%
Manths B R

Funding Cash Flow
DSRA Ameunt USD

1 /C Cost Per Annum

B . ___Sensitlvity Triguers -



No. PGC/ 08/2023

PUNJAB GRID COMPANY
ENERGY DEPARTMENT

1™ Floor, Irrigation Secretariat,
Old Anarkali, Lahore
(Ph: 042-99213877 Fax: 99213875)

Dated: 20/01/2023

RESOLUTION PASSED BY THE BOARD OF DIRECTORS OF M/S PUNJAB GRID
COMPANY (PGC) (THE “COMPANY™) ON JANUARY 17, 2023,

That the Board of Directors of the M/s Punjab Grid Company was convened on 17" January, 2023
at the Energy Department, Govermment of Punjab, Lahore.

That the Board of Directors in its 1* meeting resolved as under:

“RESOLVED, that the Miss Saniya Awais, the Chie{ Exccutive Officer of the Company, be and
is hereby authorized to file petition, sign all necessary documents, pay necessary fee, appear and
file petitions, responses, applications and plead before the NEPRA Authority and do all necessary
and incidental acts for processing. filing and completion of petition / application for the grant of
PGC license and make such other representations which are required for grant of PGC license to
the Company as Provincial Grid Company (the “Petition”) including all supporting documents;

FURTHER RESOLVED. that Barrister Asghar Khan, of Lincolns Law Chamber, be and is
hercby authorized (“Duly Authorized Representative™) for and on behalf of the Company to file
pelition. sign all necessary documents, pay necessary fee, appear and file petitions, responses,
applications and plead before the NEPRA Authority and do all necessary and incidental acts for
processing, {iling and completion of petition / application for the grant of PGC license and make
such other representations which are required for grant of PGC license to the Company as
Provincial Grid Company™.

Given under my hand on 20" day of January 2023 at Lahore.

ilaja Mahmood Subhani
Company Secretary
Punjab Grid Company



BEFORE THE NATIONAL ELECTRIC POWER REGULATORY AUTHORITY
ISLAMABAD

Petition No. /2023

PUNJAB GRID COMPANY LIMITED
APPLICANT / PETITIONER.......

PETITION FOR TRANSMISSION LICENCE FOR PROVINCIAL GRID COMPANY
PURSUANT TQ SECTION 18A OF THE NEPRA ACT

AFFIDAVIT

I, Ms. Saniya Awais duly authorized representative of Punjab Grid Company Limited, do
hereby solemnty affirm and declare that the contents of the accompanying Pelition along with all
amexed documents are true and correct to the best of my knowledge and belief and rothing has

been concealed therelrom.

DEPONENT

VERIFICATION

Verified on oath at Islamabad on 19" January, 2023 that the contents of the above affidavit are

true 1o the best of my knowledge and belief nothing has been concealed or suppressed.

QN Ce TS
N DEPONENT



Lincoln’s Law Chamber”

. Corporate Office: 22nd F-Floor, Beverley Center, Blye Area, Islamabad
Business Center : 22nd M-Floor, Beverley Center, Area, 1slamabad

No. LLC/2023/NEPRA-PGC/0] 17" February, 2023

Mr. Iftikhar Ali Khan-
Additional Director General
NEPRA

INEPRA Tower, Ataturk Avenue
(-5/1, Islamabad

Subject: APPLICATION FILED BY PUNJAB GRID COMPANY FOR GRANT GF
PROVINCIAL GRID COMPANY

Pear Sir,

1 We refer to the NEPRA Authority Letter No. NEPRA/R/ILAT-100/PGC/ 1354 dated 51* January.
2023 whereir NEPRA has informed that certain additional information / documents are required under
Regulation 3 ot NEPRA (Application, Modification, Extension and Cancellation) Procedure Regulations,
2021 {the Regulations)- -~

2. While the detailed para-wise response is set-out as below, it informed that the requirements for the
Provincial Grid Company are different to the existing transmission companies with established
infrastructurz as Provincial Grid Company is a newly established entity to which requirements of
operational transmission companies cannot be made applicable and the projects to be underraken by a
Provinciat Grid Cornpany will be reflected in its investment plan and tariff requiremenis eic:

e e —

. SN | N¥PRA COMMENTS * PGC RESPONSE
|
i
I

Certified vopies of Annual Reports of the | The Punjes Grid Company (PGC) s it
i Company  as requirf,d pursuant to | established and incorporated wiith effect [m: .3
| ! Regulation  3{(HD{OENCY  of  the | january, 2023 befere SECP and hence requirament o
Rﬂgulat ons. certified copies of annual reports is not applicabie.

| |
; |
! |
- z§
| '
i |

i
|
: : . |
. 2. The last annual return of the Company | The PGC is ne Jv!v established and incorporated with |
! submitted in conuplianice of Section 130 | effzez from 3™ January, 2023 before SECP and hapce |
i of the Companies Act 2917 as required | requirement of Jast annual return is 110t apgiicavic. l
; pursuant to Regulation 3(4)(c)(ii) of the |

i

}

; : Reuuldn ons.

L I - SR S —— [

Ph: +92-51-2814100, Fax: +92-51-2726647, E-mail: barrister.a-ghar@gmail.com ‘
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Evidence of cash balances held in reserve
by the applicant along with bank
certificates  required pursuant to
Regulation 3(4)(d)(i) of the Regulations.

The PGC is wholly owned by the Government of
Punjab (GoPb) which has undertaken, guaranteed
and committed to provide and commit sufficient
funds as required from time to time in order to fulfill
the minimum solvency requirements for grant of
license as a Provincial Grid Company, within the
Province of Punjab, under the NEPRA Act.

(Guarantee of Minimum Solvency Requirements by
GoPb is attached with the Petition as Annex - DD-1)

Details of charges or encumbrances
attached to the applicant's assets, if any
as required pursuant to Regulation
3(4)(dX(ii) of the Regulations.

Presently the PGC has applied, through the Petition,
for grant of license in respect of Provincial Grid
Company within the Province of Punjab and there are
no charges and encumbrances attached to the
applicant assets.

The assets of the PGC will be developed in the
differing modes, as suggested in the Feasibility Study
Report (Ref: PGC-FRT22-V01) (Feasibility Study
Report), upon grant of the license.

Latest audited financial statements of the
applicant as required pursuant to
Regulation 3(4Xd)(iii) of the
Regulations. :

The PGC is newly established and incorporated with
effect from 3¢ January, 2023 before SECP and hence
requirement of last audited financial statements is not
applicable,

Expressions of interest to provide credit
or financing along with sources and
details thereof as required pursuant to
Regulation 3(A(d)(iv) . of  the
Regulations.

There is no Expression of Interest to provide credit or
financing and hence this provision is not applicable.

Documents describing the net worth and
the equity and debt ratios of the
applicant, as on the date of the audited
balance sheet accompanying the
application, as required pursuant to
Regulation 3(4)(d)(v) of the Regulations

The PGC is newly established and incorporated with
effect from 3 January, 2023 before SECP and hence
requirement of last annual return is not applicable.

Furthermore, the PGC is wholly owned by the GoPb
which has undertaken, guaranteed and committed to
provide and commit sufficient funds as required from
time to time in order to fulfill the minimum solvency
requirements for grant of license as a Provincial Grid

Y




Company, within the Province of Punjab, under the
NEPRA Act.

Profile of sub-contractors, if any, along
with expressions of interest of such sub-
contractors, as required pursuant to
Regulation  3(4)(d)(viii) of the
Regulations

Not Applicable at this stage of grant of license to
PGC as a Provincial Grid Company under the
NEPRA Act.

Verifiable references in respect of the
experience of the applicant and its
proposed sub-contractors, as required
pursuant to Regulation 3(4)(d)(ix) of the
Regulations

Roles and responsibilities of key functionaries /
competencies and Staffing / HR plan is described in
the Feasibility Study Report and attached with the
Petition as Annex — CC,

10.

Technical and financial proposals in
reasonable detail for the operation,
maintenance, planning and development
of the facility or system in respect of
which the license is being sought, as
required pursuant to Regulation 3(e) of
the Regulations

The technical and financial proposals for operation,
maintenance, planning and development of the
Provincial Grid as required by the NEPRA is
submitted through Feasibility Study Report and
attached with the Petition as Annex — E.

Furthermore, information sought under Regulation
3(e) of the Regulations, it may be noted that technical
proposal of setting up of PGC includes the following:

(2) Analysis of existing and future power supply and
demand scenarios

(b) Role and ability of National Transmission and
Dispatch Company (NTDC) and distribution
companies, specifically in the Punjab province to
efficiently provide transmission services for
reliable power supply from generation sources to
ultimate delivery points.

(c) Pursuant to Section 18 of NEPRA Act,
opportunities for the PGC to provide a robust and
reliable  transmission grid through its
independent efforts and by complementing the
efforts of NTDC and distribution companies.

(d) Identification of opportunities in view of the
NEPRA Amendment Act 2018 and plans to
introduce competitive trading bilateral contract
market in the power sector.

Based on the anticipated potential projects as
explained above, the phasing of projects for PGC is

given in Table below.




Table: Phasing of Potential Projects for PGC

Phase-I =Shost Term (-3 years)

Voltage Distance

Level  (Km) Souree

Sr. Project name

Reshma
Power Plant
1 to Sundar 132 kV 4.5
Industrial
Estate
Reshma
Power Plant
to Orange ‘ 96.96
2 Line 132 kV 40 MW
Authority
Lahore
Chishtian
Solar Plant to
3 Bahawalpur 132 kV 149
Industrial
Estate
Chishtian
Solar Plant to
4  Multan 132 kV 165
Industrial
Estate
Chishtian
Solar Plant to
5 Muzaffargarh 132 kV 187
Industrial
Estate
Chishtian
Solar Plant to
6 Vehari 132 kV 83
Industrial
Estate
Chishtian
Solar Plant to
7 Okara 132 kV 129
Industrial
Estate
Chishtian
Solar Plant to
Chunnian 250
Aqua 132 kV 166 MW
Business
Park

96.96
MW

250
MW

250
MW

250
MW

250
MW

250
MW




Taunsa to
Multan
Industrial
State

132 kV

80

135
MW

Multan
Industrial
State to
Vehari
Industrial
State

132 kV

80

135
MW

Taunsa to
DGK
Industrial
State

132 kV

65

135
MW

Rojhan to
RYK
Industrial
State

132kV

40

300
MW

Rojhan to No
Grid Areas

Phase-HT —Long Term {3 vears & abovej

H.Faqirian -
Ludewala

132kV

220 kV

10

88

300
MW

500 kV
Nokhar —

Gujranwala-
11

220kV

80

Chishtian —
Vehari S/C at
Lal Sohanra

220KV

80

Sialkot New
— Sialkot
(Sahuwala)

220kV

12

Sialkot New

Gujranwala-
I

220kV

36

\-




Qasimpur —
Multan

220kV

12

10

Maira —
Islamabad
West

500 kV

130

11

Sialkot New
— Lahore
North

500 kV

55

12

Ludewala —
Faisalabad
West

500 kV

100

13

T/L from
Chakri to
required load
center from
solar plant in
future

100
MW

14

T/L from
Kalar Kahar
to required
load center
from solar
plant in
future

100
MW

15

T/L from
Darya Khan
to required
load center
from solar
plant in
future

100
MW

16

T/L from Ali
Pur to
required load
center from
solar plant in
future

100
MW

17

T/L from
Pindi Gheb
to required

100
MW




solar plant in
future

The financial proposal discusses that PGC in addition
1o constructing projects on its own may also involve
private sector for expeditious development of
transmission grid in the province. The feasibility
report included three scenarios if the projects involve
different transmission voltage levels i.e. 500kV,
220kV and 132 kV and worked out standard financial
indicators and resulting tariffs,

1.

An affidavit stating whether the applicant
has been granted any other license under
the Act, as required pursuant to
Regulation 3(g) of the Regulations.

The Punjab Grid Company (PGC) is newly
established and incorporated with effect from 3™
January, 2023 before SECP and hence requirement of
certified copies of annual reports is not applicable.

Hence, the requirement of affidavit in this regard is
not applicable.

12.

A duly authorized statement stating
whether the applicant has been refused
grant of license under the Act and, if so,
the particulars of the refused application,
including date of making the application
and decision on the application, as
required pursuant to Regulation 3(h) of
the Regulations

The Punjab Grid Company (PGC) is newly
established and incorporated with effect from 3%
January, 2023 before SECP and hence requirement of

certified copies of annual reports is not applicable.

Hence, the requirement of statement by the
authorized in this regard is not applicable.

13.

Information required under Schedule-III
{Regulation 3(4)(a)(A)(B)(c) in respect
of Provincial Grid:

i. System studies

ii. Environmental and  Social
Soundness Assessment (ESSA)
studies/reports

iii. Information relating to:

()] Line lengths, starting point,
termination point, year of
completion

(ii) Structures (type, number/km)

The technical information in respect of projects
envisaged to be undertaken by the PGC including
environmental and social impact assessment in
studies / reports are set-out in detail in the Feasibility
Study Report as attached with the Petition as
Annex -E,

Furthermore, it may be noted that the information
under Schedule III of the Regulation will be available
once PGC undertakes specific project(s). Presently a
rather broad set of potential projects have been
identified as part of the Feasibility Study Report
which analyses various technical and financial
aspects of overall working and viability of
establishing PGC. Tt is foreseen that a number of
steps will be involved before the PGC initiates
construction of projects as follows:

\"




load center
from solar
plant in
future

18

T/L from
Hasil Pur to
required load
center from
solar plant in
future

100
MW

19

T/L from
Athram
Hazrai to
required load
center from
solar plant in
future

100
MW

20

T/L from
Muzaffargarh
to required
load center
from solar
plant in
future

100
MW

21

T/L from
Rangpur to
required load
center from
solar plant in
future

50
MW

22

T/L from
Fort Abbas to
required load
center from
solar plant in
future

50
MW

23

T/L from QA
Solar Park to
required load
center from

300
MW




(iif)
(iv)
(v)
(vi)

(vii)

(viii)

(ix)

Line characteristics
Insulators
Shield-wire (number, size)

Compensation
(series, Shunt, SVC)

employed

Communication systems
(PLC, fiber optics,
microwave)

Conductor, type, current
carrying  capacity, circuit
power transfer

Grid  station(s) involved:
number, existing/new and

details of the following:

a. Scope, size, number of
transmission circuits, in
and out

b. Type: indoor/outdoor,
transformation/switching

¢. Arrangement scheme:
breaker and a half, double
bus

d. Basic insulation level; kV

e. Control
system

and protection

f. Specification of equipment
(breakers-type, re-closing
mechanism, duty cycle etc.
isolators, transformers-
type, size, cooling system,
tap-changer, and
protection)

g. Lightening arresters, shunt
reactors, metering and
instrumentation

(a) preparation of list of identified transmission lines
projects, their categorization (projects to be
developed in public mode and in PPP/BOOT
mode) and obtaining approval thereof from BoD.

selection of transmission project(s), which are to
be developed in public mode, conducting
feasibility study to ascertain the technical and

(b)

economic viability before development /
implementation.
(c) issuance of Lol to concessionaire to conduct

feasibility study by itself in case of BOOT
project(s)
(d) obtaining approval from BoD for each feasible
project.

Therefore, project specific feasibility study will be
done for every project and all the technical details
including system studies, environmental and social
soundness assessment studies, route surveys, tower
design, transmission and grid systems will be
evaluated.

It is also highlighted that the Grid Code requires that
detailed system studies will be conducted for every
interconnection to be made with NTDC grid and it
will be mandatory to share all technical
characteristics by relevant parties; NTDC/Discos and
PGC in the instant discussion. -

The most important stakeholder for setting up PGC
and during its functioning will be regulator/ NEPRA.
The requirement under the Act to be satisfied for its
eligibility as a and  subsequent
responsibilities during operations requires that PGC
will maintain continuous interaction with NEPRA. In
this respect the following minimum areas are
identified;

licensee

(a) petition for obtaining license from NEPRA and
requirement to meet obligations contained in
license;

(b) filing of tariff petition including short to medium
term plans for its operation and management
(use-of-service charges) as a PGC where
integration to the national grid is involved,

\,J




h.

SCADA and
communication

Information relating to
metering, installation and
testing facilities

(c) submission of regular operational performance
reports to NEPRA;

{d) submission of progress reports on its ongoing
projects;

(e) submission of its future plans before NEPRA;

(fy providing inputs on NEPRA concept papers for
developing regulatory regime and participation
in conferences, hearings for promoting its
position on key issues;

(g) information sharing as desired by regulator; and

(h) sharing of its rates and charges and other terms
and conditions approved by NEPRA with public.

It is further submitted that in order to streamline
PGC’s interaction with various stakeholder’s specific
frameworks have also been defined as discussed
here:

Framework for Coordination between PGC and
NTDC

1. A Protocol/Agreement will be entered between

PGC and NTDC for streamlining coordination
for expansion of transmission network in the
province.

2. Both parties will cooperate with each other by

providing relevant information in respect of
planning, design and implementation of
transmission projects, which will include but not
licnited to the following:

Obligations of NTDC

NTDC shall be obliged to provide the foliowing

details to PGC:




Projects under Construction

(a) name and details of all Projects including
technical specifications, length of the projects,
starting and termination points in the national
network and allied additions or alterations in
network

(b) scheduled and actual start dates.

(c) if actual start dates are different than the
scheduled dates, then reasons for delays by
identifving any procedural constraints like delays
in tendering process, non-availability of funds,
etc.

(d) scheduled and expected completion dates

(e) if expected completion dates are different than
the scheduled dates, then reasons for such delays.
For instance, Right of Way issues, Force majeure
events, other construction and implementation
bottlenecks.

(f) progress reports

(g) progress reports will be shared with PGC for all
relevant under construction projects.

(h) project completion delays (time graded)

(i) provide list of projects which have been delayed
for more than 1 year

Existing System Details

(a) details about overloading of transmission lines
and grid stations and other quality issues will be
included. Similarly planning and design
standards will be shared.

Projects Planning (future projects)

(a2) NTDC while preparing transmission system
expansion plans under the Transmission System
Expansion Plan (TSEP), will share details with
PGC of projects planned in the Punjab Province.

\




The information will be prepared for short,
medium and long terms and also required to
include funding requirements and details of fund
availability.

Obligations of PGC

PGC will provide the following details about its
transmission projects:

(a)

(b)

(©)

(d)

(e

technical information about Projects, location,
scheduled completion, interconnection points if
proposed to be connected with national grid or
otherwise,

in case of single corridor where PGC intends to
construct its transmission line prior to NTDC
construction of transmission line, PGC shall
share complete transmission line route survey
details along with profiles to NTDC, so that both
entities agree to optimized solution for the
existing and future infrastructure.

PGC shall share-its planning and construction
information with NTDC and in case of
reservations of NTDC, parties will work together
to devise a workable solution acceptable to both.

in a corridor where PGC has already constructed
transmission line and where NTDC also requires
its transmission line PGC shall extend its support
for a hybrid design so that multiple transmission
circuits are accommodated.

PGC shall extend right-of-way support to NTDC.

Similar coordination protocol will be followed with
relevant DISCOS so as to have standardized
construction and operation practices.




3. The aforesaid information is submitted for the consideration and perusal of the NEPRA Authority.

Yours Sincerely,

o

Barrister Asghar Khan
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