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National Electric Power Regulatory Authority

1y~
By e Islamic Republic of Pakistan

2nd Floor, OPF Building, G-5/2, Islamabad.
Registrar Ph: 9206500, 9207200 Fax : 9210215
E-mail: office@nepra.org.pk

No. NEPRA/R/LLAG-95/3128-29 July 27, 2007

Chief Executive Officer
Engro Energy (Pvt.) Limited
PNSC Building,

M.T. Khan Road,
Karachi-74000

Subject: Generation Licence No. IGSPL/13/2007
Licence Application No. LAG-95
Engro Energy (Private) Limited (EEPL)

Please refer to your letter no. nil, dated February 09, 2007 to NEPRA for a Generation
Licence.

2. Enclosed here is Generation Licence No. IGSPL/13/2007 granted by the Authority to
Engro Energy (Pvt.) Limited (EEPL). The Licence is granted to you pursuant to Section 15 of the
Regulation of Generation, Transmission and Distribution of Electric Power Act (XL of 1997).

3. Please quote above mentioned Generation Licence No. for your future correspondence
with the Authority.

DA/as above

-

-

230363,
(Mahjoob Ahmad Mirza)

Copy for information to Director General, Pakistan Environmental Protection Agency,
House No. 311, Main Margalla Road, F-11/3, Islamabad.




National Electric Power Regulatory Authority
(NEPRA)
Islamabad - Pakistan

GENERATION LICENCE

No. IGSPL/13/2007

In exercise of the Powers conferred upon the National Electric Power
Regulatory Authority (NEPRA) under Section 15 of the Regulafion of
Generation, Transmission and Distribution of Electric Power Act, 1997

(XL of 1997), the Authority hereby grants a Generation Licence to:

ENGRO ENERGY (PRIVATE) LIMITED

Incorporated under the Companies Ordinance, 1984
Under Certificate of Incorporation

No. 00000012175/20060207, dated February 28, 2006

For its Plant at Qadirpur, District Ghotki, Sindh
(Installed Capacity: 226.52 MW Gross ISO)

to engage in generation business subject to and in accordance with

the Ardicles of this Licence.

Given under my hand this 261h day of ..|U|! Two Thousand & Seven,

and expires on 3Ot day of Qctober, Two Thousand z

Thirty Four.

&

Regis’rrof




Generation Licence

Engro Energy (Pvt.) Limited
Qadirpur, District Ghotki
Sindh

Article-1
Definitions

1.1 In this Licence

(a) “Act” means the Regulation of Generation, Transmission and
Distribution of Electric Power Act, 1997 (XL of 1997);

(b) “Authority” means the National Electric Power Regulatory Authority

constituted under section 3 of the Act;

{c) “‘Licensee” means Engro Energy (Private) Limited

(d) “‘Rules” mean the National Electric Power Regulatory Authority

Licensing {Generation) Rules, 2000.

1.2 Words and expressions used but not defined herein bear the meaning given

thereto in the Act or in the Rules.

Article-2
Application of Rules

This Licence is issued subject to the provisions of the Rules, as amended

from time to time.

Article-3
Generation Facilities

3.1  The location, size (capacity in MW), technology, interconnection
arrangements, technical limits, technical functional specifications and other details
specific to the power generation facilities of the Licensee are set out in Schedule-I
to this Licence.
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Generation Licence

Engro Energy {Pvt.) Limited
Qadirpur, District Ghotki
Sindh

3.2 The net capacity of the Licensee's generation facilities is set out in
Schedule-Il hereto.

33 The Licensee shall provide the final arrangement, technical and
financial specifications and other details specific to generation facilities

before commissioning of the generation facilities.

Article-4
Term of Licence

4.1  The Licence is granted for a term of twenty five (25) years after the

Commercial Operation Date.

4.2  Unless revoked earlier, the Licensee may ninety days (90) days prior to the
expiry of the term of the Licence, apply for renewal of the Licence under the

Licensing (Application and Modification Procedures) Regulation, 1999

Article-5
Licence fee

After the grant of the Generation Licence, the Licensee shall pay to
the Authority the Licence fee, in the amount and manner and at the time set out

in National Electric Power Regulatory Authority (Fees) Rules, 2002.

Article-6
Tariff

The Licensee shall charge only such tariff which has been approved or
specified by the Authority.

el gy b
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Generation Licence

Engro Energy (Pvt.) Limited
Qadirpur, District Ghotki
Sindh

Article-7
Competitive Trading Arrangement

7.1 The Licensee shall participate in such measures as may be directed by the
Authority from time to time for development of a Competitive Trading
Arrangement. The Licensee shall in good faith work towards implementation and
operation of the aforesaid Competitive Trading Arrangement in the manner and
time period specified by the Authority. Provided that, any such participation shall
be subject to any contract entered between the Licensee and another party with

the approval of the Authority.

7.2 Any variation or madification in the above-mentioned contracts for allowing
the parties thereto to participate wholly or partially in the Competitive Trading
Arrangement shalil be subject to mutual agreement of the parties thereto and such

terms and conditions as may be approved by the Authority.

Article-8
Maintenance of Records

For the purpose of sub-rule (1) of Rule 19 of the Rules, copies of records
and data shall be retained in standard and electronic form and all such records
and data shall, subject to just claims of confidentiality, be accessible by authorized

officers of the Authority.

Article-9
Compliance with Performance Standards

The Licensee shall conform to the relevant NEPRA rules on Performance

Standards as may be prescribed by the Authority from time to time.
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Generation Licence

Engro Energy {(Pvt) Limited
Qadirpur, District Ghotki
Sindh

Article-10
Compliance with Environmental Standards

The Licensee shall conform to the environmental standards as may be

prescribed by the relevant competent authority from time to time.

Article-11
Provision of Information

11.1  The obligation of the Licensee to provide information to the Authority shall

be in accordance with Section 44 of the Act.

11.2 The Licensee shall be subject to such penalties as may be specified in the
relevant rules made by the Authority for failure to furnish such information as may
be required from time to time by the Authority and which is or ought to be or has

been in the control or possession of the Licensee.

Page 5of &



Generation Licence

Engro Energy {Pvt.) Limited
Qadirpur, District Ghotki
Sindh

SCHEDULE-I

The location, size (capacity in MW) technology, interconnection
arrangements, technical limits, technical functional specifications and other

details specific to the Generation Facilities of the Licensee.

Page 1 of 9 of Schedule -1




Generation Licence

Engro Energy (Pvt) Limited
Qadirpur, District Ghotki, Sindh
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Generation Licence

Engro Energy (Pvt) Limited
District Ghotki, Sindh
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Generation Licence

Engro Energy (Pvt) Limited
Qadirpur, District Ghotki, Sindh
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Generation Licence
Energy {Pvt) Limited

Qadirpur, District Ghotki, Sindh
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Generation Licence
E’_u

Engro Energy (Pvt) Limited
Qadirpur, District Ghotkl, Sindh
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Generation Licence

Engre Energy {Pvt.) Limited
Qadirpur, District Ghotki
Sindh

Plant Details’

1.  General Information
i Name of Applicant Engro Energy (Private) Limited
i | Registered/Business 7" Floor, PNSC Building M.T. Khan Road,
"~ | Office Karachi.
iii. | Plant Location Qadirpur, District Ghotki, Sindh
iv. Typ.e. of Generation Thermal Generation (Combined Cycle)
Facility
2. Plant Configuration
: Plant Size Installed
. Capacity (Gross ISO}) 226.52 MW
. Combined Cycle Power Plant (with
ii. | Type of Technology Supplementary firing)
Number of 1 x126.57 MW (Gas Turbine)
jil. e
Units/Size (MW) 1x 99.95 MW (Steam Turbine)
, ) Gas Turbine — GE PGY9171E
iv. | Unit Make & Model , - : :
Steam Turbine — Harbin Turbine Machine
De-rated Capacity (at
V-~ | Mean Site Conditions) | 22°-80 MW
vi. | Auxiliary Consumption | 7.00 MW
Commissioning and
vii. | Commercial Operation | October 31, 2009
date
Expected Life of the
.. | Facility from
VI Commercial Qperation 25 Years
Date /

* As provided by the Applicant
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Generation Licence
Engro Energy (Pvt.) Limited
Qadirpur, District Ghotki

Sindh
3. Fuel Details
I Primary Fuel Low Btu Permeate Gas (565 — 625 Btu/Scf)
ii. | Alternate/Back-up Fuel | High Speed Diesel (HSD)
Fuel Source . . .
iii. (Imported/Indigenous) Indigenous (Qadirpur field)
iv. | Fuel Supplier Sui Northern Gas Pipeline Limited (SNGPL}
Through a Gas Pipeline with an approximate
v. | Supply Arrangement length of 2 Kilometer from Qadirpur gas
- treatment facilities
No of Storage Tanks
vi. | of Alternate/Backup | 01
Fuel (HSD)
.| Storage Capacity of 3
Vil 1 AsD Tank 8500 m
viii. | Gross Storage of HSD | 8500 m* (Net Storage)
4. Emission Values
High Speed Diesel
1 SO, Natural Gas (HSD)
54 mg/ Nm”® 400 mg/ Nm®
i. | NOy | 79 mg/ Nm® | 143 mg/ Nm® |
i. |CO | 1033mg/Nm° | 867 mg/Nm® |
iv. | PMyg | 53.3mg/Nm® |  433mg/Nm° |
5. Cooling System

Cooling Water

Source/Cycle

Canal (Primary) and Well (back up)/ Closed
Cycle

Page 8 of & of Schedule -




6. Plant Characteristics

Generation Licence

Engro Energy (Pvt ) Limited
Qadirpur, District Ghotki
Sindh

I. | Generation Voltage

13.8 kV

ii. | Frequency

50 Hz

iil. Power Factor

0.8 Lagging — 0.9 Leading

Automatic Generation
Control

Yes

v. | Ramping Rate

10 MW/Minutes above minimum load. The
figure is indicative and will be confirmed after
engineering design of the plant.

Time required to
Synchronize to Grid
and loading the
compiex to full load.

Vi.

7 hours and 40 minutes for cold start. The
figure is indicative and will be confirmed after
engineering design of the plant.

H-lo v b
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Generation Licence

Engro Energy (Pvt.) Limited
Cradirpur, District Ghotki
Sindh

SCHEDULE-II

The net capacity of the Licensee’s Generation Facilities

Es
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Generation Licence

Engro Energy (Pvt.) Limited
Qadirpur, District Ghotki
Sindh

SCHEDULE-II
1. Installed Capacity Gross 1ISO 226.52 MW
2. De-rated Capacity Mean at Site Conditions 223.80 MW
3. Auxiliary Consumption 7.00 MW
4 Net Capacity of the Plant at Mean Site 216.80 MW

Conditions

Note

All the above figures are indicative as provided by the Licensee. The Net

Capacity available to NTDC for dispatch and other purchasers will be determined

through procedures contained in the Agreements or Grid Code.

oG

" As provided by the applicant
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Generation Licence

Engro Energy (Pvt.) Limited
Qadirpur, District Ghotki
Sindh

INTERCONNECTION SCHEME FOR THE
POWER DISPERSAL OF THE PLANT

The power of the power plant shall be dispersed to system directly
within HESCO load center at 220/132 KV voltage level as follows:-

. 220 KV D/C transmission line for making In-Out
of the proposed Daharki CCPP-Rohri New 220
KV D/C transmission line at Engro Energy
CCPP. The approximate length of the Doubie
Circuit transmission line will be (5+5) 10 KM on

twin Bundled Rail Conductor.

. 220 KV Rohri new-Shikarpur D/C transmission
line, (approximately 50 KM long) on twin
Bundled Rail Conductor.

. 132 KV Rohri New (220 KV Grid Station)-
Gambat SDT transmission line, (approximately
53 KM long), on Rail Conductor.




Generation Licence

Engro Energy (Pvt) Limited
Qadirpur, District Ghotki, Sindh
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National Electric Power Regulatory Authority
NEPRA

Determination in the Matter of
Grant of Generation Licence to
Engro Energy Private Limited

July 26, 2007
Application No. LAG-95

Background

Private Power Infrastructure Board (PPIB) pre-qualified Engro Chemical
Pakistan Limited (ECPL), for setting up of a 150 to 250 MW., Combined Cycle
Power Plant (CCPP), by utilizing the low BTU gas (a by product of the membrane
processing facility, presently being flared to the atmosphere) of the Qadirpur gas
field, located at District Ghotki, in the province of Sindh.

2. PPIB issued a Letter of Interest {LOI) to ECPL on January 6, 2006. In
order to, carry out the project implementation, ECPL incorporated a separate
company in the name of Engro Energy (Private) Limited (EEPL). EEPL appointed
Fichtner GmbH & Co. KG, Stuttgart, Germany, to carry out the detailed
feasibility study. The Panel of Experts (POE) approved the feasibility study on
September 20, 2006 subsequently PPIB advised EEPL to approach NEPRA for

the grant of Generation Licence.

Filing of Generation Licence Application

3. EEPL, in accordance with Section 15 of Regulation of Generation,
Transmission and Distribution of Electric Power Act (XL of 1997), filed an
application on February 9, 2007, for the grant of a Generation Licence.
Authority admitted the application of EEPL for the grant of Generation Licence
on February 22, 2007.

5
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4. Pursuant to Regulation-8 of the NEPRA Licensing (Application and
Modification Procedure) Regulation 1999, a brief of Prospectus and Notices of
Admission were published in daily newspapers of February 24, 2007, for

sccking comments from the interested/affected parties and general public.

5. After considering the comments received, the Authority decided to hold a
hecaring/conference on March 14, 2007 in Karachi, which was attended by the
representatives of the applicant and other organizations including
representatives of PPIB, NTDC, Ministry of Privatization & Investment

(Privatization Commission) and Environmental Protection Agency (EPA-Sindh).

Proceedings of Hearing

6. During the hearing, EEPL presented salient features of the project and
explained that the proposed plant would consist of one (01} Gas Turbine (1 x
126.57 MW), one (01) Heat Recovery Steam Generator (HRSG) and one (01}
Steam Turbine (1 x 99.95 MW) with a total installed capacity of 226.52 MW

(gross) at ISO conditions.

7. It was explained that the power generated from the proposed power
plant would be acquired by National Transmission and Dispatch Company
(NTDC) on behalf of the Ex-WAPDA DISCOs. Further, the power generated by
the proposed power plant would be disbursed by making an In-Out
arrangement from the proposed 220 KV D/C Foundation Power CCPP —-Rohri
T/Line at Engro Energy Limited and another 220 KV T/Line from New Rohri
(220 KV) Grid station to Shikarpur.

8. It was also informed that NTDC vide its letter No. COOQ/CPPA/CE-
I[1/14364-65, dated December 11, 2006 had already requested for authorization
of procurement of power from EEPL to the extent of 215 MW on behalf of Ex-
WAPDA DISCOs and Authority had granted the permission vide its decision of
December 28, 2006. Regarding the anticipated Commercial Operation Date of

N
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the plant, EEL affirmed that the project would be operational by the end of
October 2009.

9. The applicant presented its case and other participants/interested
persons and NTDC were also heard during the hearing. The participants
proffered their comments and submitted arguments supporting their stance.
The following relevant salient points were discussed during the hearing and

commented on by other participants:

. The I1SO, De-rated Capacity of the plant (at Mean Site
Conditions) commensurate with low heating value of

Permeate gas and efficiency of plant.

. The option of Supplementary firing in HRSG to avoid
flaring of permeate gas resulting in increase the capacity of
the power plant but lowering the efficiency of the proposed
Combined Cycle Power Plant.

. Plant Availability and part load operation.

. Low BTU Gas proposition as back-up and depletion in

allocated gas supply.

. Special arrangements to comply with environmental
standards on account of the fact that the Permeate gas has
high Sulpher contents (320 ppm).

. Availability of cooling water for plant.

. Interconnection Facility/Transmission Facility (IF/TF)

financing and simultaneous completion of [F/TF and plant.

174
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. Confirmation of the Gas supplier about the gas reserves of
the field to cater the requirement of power plant for its
entire term of PPA. Payment for alternate fuel in case of

shortfall of gas.
. Expiry of the Leased Site and the term of the PPA

10. EEPL informed that the allocated permeate gas of 75 MMSCFD (with
LHV of 520 BTU/SCF) would result in generation of 226.52 MW gross outputs
at ISO conditions, with a gross efficiency of 47.5%. The plant capacity of 226.52
MW would be de-rated to 223.80 MW at Mean Site Conditions with an efficiency
of 47.0%. It was clarified that the proposed GE 9171 9E Gas Turbine would be
utilizing 57 MMSCFD of the gas whereas the balance of 18 MMSCFD out of the
allocated 75 MMSCFD, would be utilized for supplementary firing in the HRSG
to ensure that all the allocated gas is utilized for the power generation instead of
being flared to the atmospheres causing serious environmental concerns and

the wastage of the precious natural resource.

11. [t was also clarified that on account of the option of supplementary
firing in the HRSG, the size of the proposed HRSG would not be of conventional
sizc and design but would have a relatively bigger size as compared to the
traditional HRSG. Similarly the size of the proposed Steam Turbine would be
bigger size as compared to steam turbine being used in the conventional
combined cycle power plants to allow the utilization of the extra steam being

generated on account of the supplementary firing in the HRSG.

12, While explaining the pros and cons of the Supplementary firing in the
HRSG to avoid flaring of unutilized permeate gas the representatives of the
EEPL explained that the option of the supplementary firing would result in
dropping of the efficiency of the power plant slightly however the Power
Purchaser would be compensated by the production of the additional electricity
on this supplementary firing. Further, it was elaborated that the Power

Purchaser would be getting an addition of almost 50 MW of generating capacity
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13. It was elaborated that the combined cycle efficiency of the plant with
supplementary firing would be 45.53%. EEPL acknowledged that that the
cfficiency of the proposed plant was relatively less as compared to other power
plant using the low BTU gas however the suplur content in the gas from Mari
gas (in case of other plant including Foundation Power Company Dharki

Limited), was quite less than that from the Qadirpur filed, which was 320 ppm.

14. It was also clarified that the slightly lower efficiency of the proposed
configuration with permeate gas (compared to conventional configuration with
pipeline quality or low BTU gas having low suplur contents), was due to the
reason of the high exhaust temperature in HRSG to keep the temperature at
least 10°C above acid dew point to avoid cold end corrosion due to high H2S
content in permeate gas (320 ppm), resulting in higher loss in the exhaust gas

and lowering of the efficiency.

15. Further the supplementary firing in HRSG was required to avoid
wastage and to utilize the complete quantity of the allocated gas which can
otherwise not be utilized in the Gas Turbine. The amount of gas burnt in HRSG
has an efficiency of the simple thermal cycle which would be lower than the
Combined Cycle Power Plant resulting in slightly lesser efficiency of the plant as
compared to other conventional Combined Cycle Power Plants (CCPP). EEPL
further explained that this aspect had been debated in depth at the level of the
POE at various meeting during the review of the feasibility study and POE had
advised the EEPL to adopt this option so that more generation capacity is made

available after allocated gas was utilized completely.

16. Regarding the plant Availability and Part Load Operation, EEPL
informed that the plant availability would be 86% which would comprise of 30
days scheduled outage and 21 days forced outages. The minimum complex part
load in combined cycle mode would be 50% of the complex base load. EEPL also
clarified that the efficiency of the plant in the simple combined cycle with 56.3
MMSCFD of gas would be 48% and that with thermal cycle with supplementary

firing would be about 38.10%.
174
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17. As regarding the proposition of utilization of the Permeate gas and
depletion of the gas reserves, EEPL elaborated that high speed diesel would be
utilized as auxiliary fuel for start up of the Gas Turbine. It would also be utilized
as Back up and Emergency fuel in case of non-availability of permeates gas.
Regarding the availability of the permeate gas, it was stated that it would be
available up to the year 2017, however the gas reserve would start declining
after 2014, however it is not clear what would be the exact rate of decline of the

reservoir.

18. EEPL explained that above availability estimations about the reservoir
were based on the initial assessment only, OGDCL were in the process of
reevaluation of the reservoir and the initial estimates were very encouraging and
it was expected that this reservoir would last beyvond 2017, as was being
anticipated today. Further, OGDCL was also making cxploration in the adjacent
areas of the Qadirpur field and the results of the drillings being carried out were
very positive and it was very likely that additional gas reserves would be
discovered in future and therefore it should not be concluded that after the

period 2017 there would not be any gas available for the plant operation.

19. EEPL further elaborated that the proposed site of the power plant was
connected to the main system of the SNGPL and since Government of Pakistan
was currently in the process of exploration of the indigenous reserves of the
country but was also pursing the option of imported gas from Iran, Qatar and
Turkmenistan, therefore it would be safely concluded that some source of gas
would be available for the power plant operation even beyond 2017. EEPL
further stated that even considering the worst scenario of non-availability of the
gas in the country, the proposed power plant would be converted to operation
on HSFO which was considered the cheapest source of generation of electricity
after gas as the proposed design of the power plant was very flexible and could
be converted to a conventional power plant with minimum of the additional
cost. HSFO operation if required for operation beyond 2017 would require the
installation of an extra Gas Turbine, arrangement for storage of fuel reservoirs

and treatment plant for removal of various additives. With the existing bigger
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sized HRSG and Steam Turbine there would be minimum investment in the
allied infrastructure. EEPL explained that even the additional investment for the
conversion of the plant would not disturb its merit order very much and the
financial modeling carried out clearly indicated that the dispatch of the power

plant would be within the top few Gas based plants in the merit order.

20. On Environmental compliance, EEPL informed that Hagler Baily
Pakistan prepared Environmental Impact Assessment to assess if the proposed
CCPP design complies with National Environment Quality Standards and World
Bank Environmental Guidelines. All plant emissions including the SOx, NOx
and CO would be compliant with above mentioned standards. Further to detect
H2S leakage, detectors and audible alarming system would be installed across

the plant to avoid any human exposure.

21. It was explained that the proposed power plant would in fact help in
reducing the pollution being caused by the flaring of the gas being carried out

presently as the flared gas would now be utilized for the generation of power.

22. EEPL confirmed that application for allocation of 5 Cusecs of water
intake [rom Ghotki feeder canal had been submitted to Director of Irrigation
and Drainage Authority, Sindh (SIDA). Further the application for allocation of
land for wells on the bank of the Ghotki feeder canal had also been submitted to
SIDA. Well water would be utilized to meet with the water requirements of the

plant.

23. Regarding the Interconnection and Transmission facilities, EEPL stated
that NTDC would construct and maintain these facilities. EEPL also clarified
that 40 acres of freehold land at 1.7 Km south of Qadirpur gas processing plant

had been purchased and it would be available during the entire term of the PPA.

Comments of Applicant on Draft Gen. Licence.

24, Draft Generation Licence proposed to be granted to EEPL was circulated

to all stakeholders including the applicant (i.e. EEPL). No objections were

(<)_—- W % Page 7 0 9




received earlier or proffered during the hearing with respect to the Terms and
Conditions of the proposed Draft Generation Licence by any of the stakeholders.
The grant of Generation Licence was supported by all the stakeholders who

provided comments to NEPRA.

Grant of Generation Licence.

25. The instant case which was referred by PPIB vide its communication of
1(102) PPIB-1026/06/PRJ, dated September 20, 2006 was distinct as compared
to other Combined Cycle Plants, in view of the fact that Permeate gas which was

earlier being flared to atmosphere would be utilized for generation of power.

26. The proposal of the utilizing the Permeate gas was considered prudent
in the sense that it would not only help in meeting the demand of the power in
the countrv by using an indigenous resource but would also be helpful in

reducing environmental pollution.

27. Despite all the above mentioned merits some contentious issues were
also confronted specially the use of the Supplementary Firing in the bigger
HRSG being proposed by EEPL to avoid the flaring of the Permeate Gas to the

atmosphere.

28. The point became of significant importance on account of the risk of 15
MMCFD on account of shortfall in allocated gas and reduction in overall
efficiency of the power plant. EEPL in it communication informed that the
company was in the process of negotiating GSA with the gas Supplier who had

guaranteed that 75 MMCFD gas through out the year.

29. Regarding the various aspects of the efficiency of the power plant using
the Supplementary Firing, the Authority in its meeting held on June 11, 2007
decided to appoint an Independent Technical Expert (ITE) for assistance of the

Authority in arriving at a reasonable efficiency level that to be allowed to EEPL.
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30. The meeting of the Authority to discuss the i1ssue of net efficiency was
held on June 19, 2007 in the presence of EEPL, CPPA and ITE. ITE was asked
to submit a report to the Authority along with recommendations regarding net
thermal efficiency. ITE submitted its report on June 28, 2007 which depicted
that the efficiency of CCPP as proposed by EEPL was reasonable.

31. Further, the Authority had already determined the tariff for EEPL vide
its decision of July 19, 2007; the net capacity has accordingly been established
as 216.8 MW after allowing de-rating at Mean site conditions of 2.72 MW and
auxiliary consumption of 7.00 MW from an Installed Capacity Gross SO of
226.52 MW.

32. In view of the above the Authority hereby decides to approve the grant of
Generation Licence to Engro Energy Private Limited, in the terms set out in the
attached Licence as annexed to this determination. The grant of such a licence
would be subject to the provisions contained in the NEPRA Act and relevant

rules framed there under.

Authority
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National Electric Power Regulatory Authority
NEPRA

Determination in the Matter of
Grant of Generation Licence to
Engro Energy Private Limited

July 26, 2007
Application No. LAG-95

Background

Private Power Infrastructure Board (PPIB) pre-qualified Engro Chemical
Pakistan Limited (ECPL), for setting up of a 150 to 250 MW,, Combined Cycle
Power Plant (CCPP), by utilizing the low BTU gas {a by product of the membrane
processing facility, presently being flared to the atmosphere) of the Qadirpur gas
field, located at District Ghotki, in the province of Sindh.

2. PPIB issued a Letter of Interest (LOI) to ECPL on January 6, 2006. In
order to, carry out the project implementation, ECPL incorporated a separate
company in the name of Engro Energy (Private) Limited (EEPL}. EEPL appointed
Fichtner GmbH & Co. KG, Stuttgart, Germany, to carry out the detailed
feasibility study. The Panel of Experts (POE) approved the feasibility study on
September 20, 2006 subsequently PPIB advised EEPL to approach NEPRA for

the grant of Generation Licence.

Filing of Generation Licence Application

3. EEPL, in accordance with Section 15 of Regulation of Generation,
Transmission and Distribution of Electric Power Act (XL of 1997), filed an
application on February 9, 2007, for the grant of a Generation Licence.
Authority admitted the application of EEPL for the grant of Generation Licence
on February 22, 2007.
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4. Pursuant to Regulation-8 of the NEPRA Licensing (Application and
Modification Procedure) Regulation 1999, a brief of Prospectus and Notices of
Admission were published in daily newspapers of February 24, 2007, for

seeking comments from the interested/affected parties and general public.

5. After considering the comments received, the Authority decided to hold a
hearing/conference on March 14, 2007 in Karachi, which was attended by the
representatives  of the applicant and other organizations including
representatives of PPIB, NTDC, Ministry of Privatization & Investment

(Privatization Commission) and Environmental Protection Agency (EPA-Sindh).

Proceedings of Hearing

6. During the hearing, EEPL presented salient features of the project and
explained that the proposed plant would consist of one (01) Gas Turbine (1 x
126.57 MW), one (01) Heat Recovery Steam Generator (HRSG) and one {(01)
Steam Turbine (1 x 99.95 MW) with a total installed capacity of 226.52 MW

(gross) at ISO conditions.

7. [t was explained that the power generated from the proposed power
plant would be acquired by National Transmission and Dispatch Company
(NTDC) on behalf of the Ex-WAPDA DISCOs. Further, the power generated by
the proposed power plant would be disbursed by making an In-Out
arrangement from the proposed 220 KV D/C Foundation Power CCPP —Rohri
T/Line at Engro Energy Limited and another 220 KV T/Line from New Rohri
(220 KV) Grid station to Shikarpur,

8. It was also informed that NTDC vide its letter No. COO/CPPA/CE-
1I/14364-65, dated December 11, 2006 had already requested for authorization
of procurement of power from EEPL to the extent of 215 MW on behalf of Ex-
WAPDA DISCOs and Authority had granted the permission vide its decision of
December 28, 2006. Regarding the anticipated Commercial Operation Date of
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the plant, EEL affirmed that the project would be operational by the end of
October 2009.

9. The applicant presented its case and other participants/interested
persons and NTDC were also heard during the hearing. The participants
proffered their comments and submitted arguments supporting their stance.
The following relevant salient points were discussed during the hearing and

commented on by other participants:

. The 150, De-rated Capacity of the plant (at Mean Site
Conditions} commensurate with low heating value of

Permeate gas and efficiency of plant.

. The option of Supplementary firing in HRSG to avoid
flaring of permeate gas resulting in increase the capacity of
the power plant but lowering the efficiency of the proposed
Combined Cycle Power Plant.

. Plant Availability and part load operation.

. Low BTU Gas proposition as back-up and depletion in

allocated gas supply.

. Special arrangements to comply with environmental
standards on account of the fact that the Permeate gas has
high Sulpher contents (320 ppm).

. Availability of cooling water for plant.

. Interconnection Facility/Transmission Facility (IF/TF)

financing and simultaneous completion of IF/TF and plant.
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o Confirmation of the Gas supplier about the gas reserves of
the field to cater the requirement of power plant for its
entire term of PPA. Payment for alternate fuel in case of

shortfall of gas.
. Expiry of the Leased Site and the term of the PPA

10. EEPL informed that the allocated permeate gas of 75 MMSCFD (with
LHV of 520 BTU/SCF) would result in generation of 226.52 MW gross ouiputs
at ISO conditions, with a gross efficiency of 47.5%. The plant capacity of 226.52
MW would be de-rated to 223.80 MW at Mean Site Conditions with an efficiency
of 47.0%. It was clarified that the proposed GE 9171 9E Gas Turbine would be
utilizing 57 MMSCFD of the gas whereas the balance of 18 MMSCFD out of the
allocated 75 MMSCFD, would be utilized for supplementary firing in the HRSG
to ensure that all the allocated gas is utilized for the power generation instead of
being flared to the atmospheres causing serious environmental concerns and

the wastage of the precious natural resource.

11. It was also clarified that on account of the option of supplementary
firing in the HRSG, the size of the proposed HRSG would not be of conventional
size and design but would have a relatively bigger size as compared to the
traditional HRSG. Similarly the size of the proposed Steam Turbine would be
bigger size as compared to steam turbine being used in the conventional
combined cycle power plants to allow the utilization of the extra steam being

generated on account of the supplementary firing in the HRSG.

12, While explaining the pros and cons of the Supplementary firing in the
HRSG to avoid flaring of unutilized permeate gas the representatives of the
EEPL explained that the option of the supplementary firing would result in
dropping of the efficiency of the power plant slightly however the Power
Purchaser would be compensated by the production of the additional electricity
on this supplementary firing. Further, it was elaborated that the Power

Purchaser would be getting an addition of almost 50 MW of generating capacity
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13. It was elaborated that the combined cycle efficiency of the plant with
supplementary firing would be 45.53%. EEPL acknowledged that that the
efficiency of the proposed plant was relatively less as compared to other power
plant using the low BTU gas however the suplur content in the gas from Mari
gas (in casc of other plant including Foundation Power Company Dharki

Limited), was quite less than that from the Qadirpur filed, which was 320 ppm.

14. It was also clarified that the slightly lower efficiency of the proposed
configuration with permeate gas (compared to conventional configuration with
pipeline quality or low BTU gas having low suplur contents), was due to the
reason of the high exhaust temperature in HRSG to keep the temperature at
least 10°C above acid dew point to avoid cold end corrosion due to high H2S
content in permeate gas (320 ppm), resulting in higher loss in the exhaust gas

and lowering of the efficiency.

15. Further the supplementary firing in HRSG was required to avoid
wastage and to utilize the complete quantity of the allocated gas which can
otherwise not be utilized in the Gas Turbine. The amount of gas burnt in HRSG
has an efficiency of the simple thermal cycle which would be lower than the
Combined Cycle Power Plant resulting in slightly lesser efficiency of the plant as
compared to other conventional Combined Cycle Power Plants (CCPP). EEPL
further explained that this aspect had been debated in depth at the level of the
POE at various meeting during the review of the feasibility study and POE had
advised the EEPL to adopt this option so that more generation capacity is made

available after allocated gas was utilized completely.

16. Regarding the plant Availability and Part Load Operation, EEPL
informed that the plant availability would be 86% which would comprise of 30
days scheduled outage and 21 days forced outages. The minimum complex part
load in combined cycle mode would be 50% of the complex base load. EEPL also
clarified that the efficiency of the plant in the simple combined cycle with 56.3
MMSCFD of gas would be 48% and that with thermal cycle with supplementary
firing would be about 38.10%.
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17. As regarding the proposition of utilization of the Permeate gas and
depletion of the gas reserves, EEPL elaborated that high speed diesel would be
utilized as auxiliary fuel for start up of the Gas Turbine. It would also be utilized
as Back up and Emergency fuel in case of non-availability of permeates gas.
Regarding the availability of the permeate gas, it was stated that it would be
available up to the year 2017, however the gas reserve would start declining
after 2014, however it is not clear what would be the exact rate of decline of the

reservolr.

18. EEPL explained that above availability estimations about the reservoir
were based on the initial assessment only, OGDCL were in the process of
reevaluation of the reservoir and the initial estimates were very encouraging and
it was expected that this reservoir would last beyond 2017, as was being
anticipated today. Further, OGDCL was also making exploration in the adjacent
areas of the Qadirpur field and the results of the drillings being carried out were
very positive and it was very likely that additional gas reserves would be
discovered in future and therefore it should not be concluded that after the

period 2017 there would not be any gas available for the plant operation.

19. EEPL further elaborated that the proposed site of the power plant was
connected to the main system of the SNGPL and since Government of Pakistan
was currently in the process of exploration of the indigenous reserves of the
country but was also pursing the option of imported gas from Iran, Qatar and
Turkmenistan, therefore it would be safely concluded that some source of gas
would be available for the power plant operation even beyond 2017. EEPL
further stated that even considering the worst scenario of non-availability of the
gas in the country, the proposed power plant would be converted to operation
on HSFO which was considered the cheapest source of generation of electricity
after gas as the proposed design of the power plant was very flexible and could
be converted to a conventional power plant with minimum of the additional
cost. HSFO operation if required for operation beyond 2017 would require the
installation of an extra Gas Turbine, arrangement for storage of fuel reservoirs

and treatment plant for removal of various additives. With the existing bigger
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sized HRSG and Steam Turbine there would be minimum investment in the
allied infrastructure. EEPL explained that even the additional investment for the
conversion of the plant would not disturb its merit order very much and the
financial modeling carried out clearly indicated that the dispatch of the power

plant would be within the top few Gas based plants in the merit order.

20. On Environmental compliance, EEPL informed that Hagler Baily
Pakistan prepared Environmental Impact Assessment to assess if the proposed
CCPP design complies with National Environment Quality Standards and World
Bank Environmental Guidelines. All plant emissions including the SOx, NOx
and CO would be compliant with above mentioned standards. Further to detect
H2S leakage, detectors and audible alarming system would be installed across

the plant to avoid any human exposure.

21. [t was explained that the proposed power plant would in fact help in
reducing the pollution being caused by the flaring of the gas being carried out

presently as the flared gas would now be utilized for the generation of power.

22. EEPL confirmed that application for allocation of 5 Cusecs of water
intake from Ghotki feeder canal had been submitted to Director of Irrigation
and Drainage Authority, Sindh (SIDA}. Further the application for allocation of
land for wells on the bank of the Ghotki feeder canal had also been submitted to
SIDA. Well water would be utilized to meet with the water requirements of the

plant.

23. Regarding the Interconnection and Transmission facilities, EEPL stated
that NTDC would construct and maintain these facilitics. EEPL also clarified
that 40 acres of freehold land at 1.7 Km south of Qadirpur gas processing plant

had been purchased and it would be available during the entirc term of the PPA.

Comments of Applicant on Draft Gen. Licence.

24. Draft Generation Licence proposed to be granted to EEPL was circulated

to all stakeholders including the applicant (i.e. EEPL). No objections were
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received earlier or proffered during the hearing with respect to the Terms and
Conditions of the proposed Draft Generation Licence by any of the stakeholders.
The grant of Generation Licence was supported by all the stakeholders who

provided comments to NEPRA.

Grant of Generation Licence.

25. The instant case which was referred by PPIB vide its communication of
1(102) PPIB-1026/06/PRJ, dated September 20, 2006 was distinct as compared
to other Combined Cycle Plants, in view of the fact that Permeate gas which was

earlier being flared to atmosphere would be utilized for generation of power.

26. The proposal of the utilizing the Permeate gas was considered prudent
in the sense that it would not only help in meeting the demand of the power in
the country by using an indigenous resource but would also be helpful in

reducing environmental pollution.

27. Despite all the above mentioned merits some contentious i1ssues were
also confronted specially the use of the Supplementary Firing in the bigger
HRSG being proposed by EEPL to avoid the flaring of the Permeate Gas to the

atmosphere.

28. The point became of significant importance on account of the risk of 15
MMCFD on account of shortfall in allocated gas and reduction in overall
efficiency of the power plant. EEPL in it communication informed that the
company was in the process of negotiating GSA with the gas Supplier who had
guaranteed that 75 MMCFD gas through out the year.

29. Regarding the various aspects of the efficiency of the power plant using
the Supplementary Firing, the Authority in its meeting held on June 11, 2007
decided to appoint an Independent Technical Expert (ITE) for assistance of the

Authority in arriving at a reasonable efficiency level that to be allowed to EEPL.
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30. The meeting of the Authority to discuss the issue of net cfficiency was
held on June 19, 2007 in the presence of EEPL, CPPA and ITE. ITE was asked
to submit a report to the Authority along with recommendations regarding net
thermal efficiency. ITE submitted its report on June 28, 2007 which depicted
that the efficiency of CCPP as proposed by EEPL was reasonable.

31. Further, the Authority had already determined the tariff for EEPL vide
its decision of July 19, 2007; the net capacity has accordingly been established
as 216.8 MW after allowing de-rating at Mean site conditions of 2.72 MW and
auxiliary consumption of 7.00 MW from an Installed Capacity Gross ISO of
226.52 MW.

32. In view of the above the Authority hereby decides to approve the grant of
Generation Licence to Engro Energy Private Limited, in the terms set out in the
attached Licence as annexed to this determination. The grant of such a licence
would be subject to the provisions contained in the NEPRA Act and relevant

rules framed there under.
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