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KAP@ Kot Addu Power Company Limited
5 B/3, Gulberg IIT
Lahore 54660, Pakistan
v UAN +92 42 111 152 726
PABX +92 42 3577 2912-21
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Ref: KAPCO/CEO/2024/504 Rxienanng
June 14, 2024 —
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The Registrar.
National Electrical Power Regulatory Authority
NEPRA Tower, Attaturk Avenue (East)
. G-5/1, 1slamabad, Pakistan
SUBJECT: APPLICATION FOR GENERATION LICENSE EXTENSION PROPOSED
FOR GENE LICENSE NO. IPGL/020/2004 RELATING TO 1600MW
GR CO MPLEX L D AT KOT ADDU DISTRICT
FFARG PUNJAB. PAKISTAN
Dear Sir,
8 Pursuant to the applicable laws of P-akista.n, including the Regulation of Generation,
Transmission and Distribution of Electric Power Act, 1997 and the rules and regulations made
—~ thereunder (including regulation 10(2) of the National Electric Power Regulatory Authority
. p @ Licensing (Application, Modification, Extension and Cancellation) Procedure Regulations
® o5 i 2021 and the National Electric Power Regulatory Authority Licensing (Generation) Rules,

2000) we, KoT ADDU POWER COMPANY LIMITED (the “Company”), submit before the
National Electric Power Regulatory Authority (the “Authority”) an application for generation
license extension (together with the documents annexed thereto) (the “Generation License
Extension Application”) for the extension of the Licensee’s Generation License No.
IPGL/020/2004 read with its extension dated September 08, 2022 (the “Generation License”).

2. The Generation License Extension Application (including its annexures) are being submitted
together with:

(a) As the application feg, amounting to PKR 2,526,048/- (Pakistani Rupees Two Million
Five Hundred Twenty-Six Thousand Forty-Eight only net of withholding tax @ 4%)
has been transferred in Askari Bank account of the Authority from Habib Bank
Limited. Reference number of transaction is 6131420000613. Bank statement is
attached as evidence of payment, for a licensee proposed extension of the Generation
License (as communicated to us by the Authority)

F
' . (b) a certified extract of the resolutions of the board of directors of the Company dated
June 12, 2024; and
(c) an affidavit of Mr. Aftab Mahmood Butt, Chief Executive Officer of the Company.
ol -gf Forwarded please
E"I ] ( l;ar nec. Action For Information
£ \3; DG (AGmin/HF)
! Q
C‘i"a'l | CIDG(CAD) % | Power Project Registered Office
E'\‘OI \11 C1DG (ATC) Kot Addu Power Complex Office No. 309, 3" Floor
Z el CIADG (Find Kot Addu, District Muzaﬁx:ga.rh Evacuee Trust Complex
= ] Oir. (LT} Punjab - Pakistan Agha Khan Road, F 5/1
o TH] Consult (CTECM) PABX +92 66 230 1041 -49 Islamabad, Pakistan
O D e Fax +92 66 230 1025
b N For kind informatian, pleasa,
i1 8 g /7 Chairman €M ?pf"i . Mﬂ'j’
= a3 - el S M. & Fin) info@kapco.com.pk www.kapco.com,pk

RS a




3 In the light of the submissions set out in the Generation License Extensi
information attached to the same, the Authority is kindly requested
proposed extension in the Generation License at the earliest.

Thanking you,

Yours faithfully,
For and on behalf of KOT ADDU POWER COMPANY LIMITED

A8

a
Aftab Mahmood Butt
Chief Executive

Enclosures: As stated

Page|2
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o
I‘I B I HABIB BANK Account Statement Report
Customer Name ; Kol Addu Power Company Ltd
Account Number : 12424011888703
Account Title & KOT ADU POWER COMPANY LIMITED
Account Currency © PKR
Branch Code : 1242
Branch Name : Caorporate cantre - Lahore
From Date : 13-JUN-2024 To 13-JUN-2024
User D amerkepc
Opaning Balance avallable as of 13-JUN-2024 ; 60,244 451.54
Closing Balance evaitable as of 13-JUN-2024 : -74,754,329.94
. Statemant runs date and time: 6/13r2024 2:26:26 PM
Transaction Value Dats Dobit Cradit Balance
e —_
TA0E/004 CMD Servicas  4B027591823803 58 IBFT Kol 3,578.80 40,245,430,
Addu Po COMM MAY 2024 UB 0042-STATE LIFE,
I HARACH|
FTTTT, T 1803 17 LFT Kot 1,808,60 -50,250,230.84
0042-STATE LIFE,
@j 25.000.00 —60.275,230.54 |
12062024 1.000,000.00 127523804 |
ez 703,685,00 FETTT)
TamRZ0 & 435,357.00 1,820,281.64
. FEL T 10,400,000.00 [ T ani|
1082024 2,526,048.00, 74,754,320.54
13
o End of Stalsment
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E-STAMP
D: PB-LHR-E928A205577DA0ES ;
Type : Low Denomination Al
Amount : Rs 100/- e |
Scan for online veriﬁoﬂliunl »
Description : ) AFFIDAVIT-4
Applicant: Aftab Mahmood Butt [35202-4253519-5)
§/0: Arshad Mahmood Butt '
Agent : Arsalan Rehmat [35201-0552740-3)
Address : Lahore
Issue Date : 13-Jun-2024 2:17:09 PM
Delisted On/Validity:  20-Jun-2024
Amount in Words : One Hundred Rupees Only
Reason : Affidavit

Vendor Information : Ghulam Qadir | PE-LHR-1642 | Raja Centre Gulberg

-.g._ﬂ-‘-r.ﬁl.-_-wqﬁpd ey A s g g B S 8 e g g it W o) 8 0 S 4 500 8 iyt
Type "eStamp <16 dight eStamp Number>" send 1o 8100

AFFIDAVIT

I, Aftab Mahmood Butt son of Arshad Mahmood Butt (late), adult do hereby solemnly affirm and state as
under; '

i That I am the Chief Executive Officer of Kot Addu Power Company Limited, Lahore and I am
well conversant with the affairs of the Company.

2. The contents of the Generation License Extension Application of the Company dated June 14,
2024, are true and correct to the best of my knowledge and belief.

DEPO!




CERTIFIED TRUE COPY OF THE EXTRACTS OF THE RESOLUTIONS PASSED AT THE
165™ MEETING OF THE BOARD OF DIRECTORS OF KOT ADDU POWER COMPANY
LIMITED HELD AT ISLAMABAD ON JUNE 12, 2024.

7
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CERTIFIED TRUE COPY OF THE EXTRACTS OF THE RESOLUTIONS PASSED AT THE 165TH MEETING OF
THE BOARD OF DIRECTORS OF KOT ADDU POWER COMPANY LIMITED HELD AT ISLAMABAD ON
JUNE 12,2024
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RESOLVED UNANAMOUSLY that the Company be and is hercby permitted to prepare, review,
negotiate, execute, deliver, file, apply, submit and present, as required, pursuant to the applicable laws of
Pakistan, including the Regulation of Generation, Transmission and Distribution of Electric Power Act,
1997 (as amended from time to time) and the rules and regulations made thercunder (including the National .
Llectric Power Regulatory Authority Licensing (Application and Modification Procedurc) Regulations,
1999, and the National Llectric Power Regulatory Authority Licensing (Generation) Rules, 2000), an
application (together with all documents attached thereto) before the National Electric Power Regulatory
Authority (“NEPRA™) for its approval of the cxtension of the Company’s generation license No. |
PGL./020/2004 (“Genceration License Extension Application™) to cater, inter alia, for the remaining
usclul life and, as a result, the PPA Term Extension, and in relation thereto, enter into and execute all
required documents, make all filings, attend all hearings, provide all required information and pay all
applicablc fces, in cach casc, of any naturc whatsocver.

- RESOLVED UNANAMOUSLY that:

Mr. Aftab Mahmood Butt, Chicf Exccutive be and is hereby singly authorized as representative
ol thec Company to:

(N) address, perform, negotiate, decide, exccute, sign, implement and/or undertake, as
required, for and on behalf of the Company, all matters of any nature whatsocver in
rclation to the Generation License Extension Application including, without limitation,
to review, cxccute, sign, submit, file, deliver and present the Generation License
Extension Application and any related documentation from time to time before and as
required by NEPRA for its considcration and/or approval of the Generation License .
Extension Application (including any contracts, documents, powers of attorneys,
affidavits, statements, lctters, forms, applications, deeds, guarantees, undertakings,
approvals, memorandum, amendments, letters, communications, notices, certificates,
request staicments and/or any other instruments / submissions of any naturc

whatsocver);

= (B)  represent the Company in all representations, ncgotiations, as applicable,
presentations, hearings, conferences and/or mectings of any nature whatsoever with
any cntity (including, but in no manner limited to NEPRA, any private partics,
companics, parinerships, individuals, povernmental and/or semi-governmental
authoritics and agencics, ministries, boards, departments, regulatory authorities and/or
any other entity of any naturc whatsocver) and pay the necessary fees, as required from
time to time, and do all acts necessary for processing and further approval of the
Generation License Extension Application by NEPRA;

A. Aesi
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(C)  further sub-delcgate any or all of the aforcmentioned powers and authoritics to onc or
more officers of the Company or any other person or persons, singly and/or jointly;
and

(D)  do all such acts, deeds and things as may be necessary for carrying out the purposes
aforesaid and give full effect to the above resolutions.

RESOLVED UNANAMOUSLY that Mr. Aftab Mahmood Butt, Chicf Executive be and is hereby
authorized to affix the Common Scal of the Company including on any document/application for the
Generation License Extension Application subject to the same being done in the presence of the Company

Sceretary.

Page

A. ANTHONY RATH
COMPANY SECRETARY

—~ Dated: JUNE 12, 2024
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INTRODUCTION

1.1

1.1.2.

1.2.

L2ils

THE LICENSEE

Kot Addu Power Company Limited (the “Licensce”, “Company” or “KAPCO™) with its
corporate office at 5B/3, Gulberg 1li, Lahore, Punjab, Pakistan is the applicant for proposed
extension (and consequently modification) to the Generation License (defined below) humbly
submitied before the National Electric Power Regulatory Authority (the “Authority”). The
Company was incorporated on April 25, 1996, as a public limited company under the
Companies Ordinance, 1984 (which has been repealed and replaced by the Companies Act,
2017) with the objective of acquiring the Complex (defined below) from Pakistan Water and
Power Development Authority (“WAPDA™). The principal activities of the Company include the
ownership, operation and maintenance of the Complex.

The Privatization Commission Government of Pakistan following international competitive
bidding privatized the Company on June 27, 1996. WAPDA divested thirty-six percent (36%)
of its shareholding in the Company to the strategic investor (National Power) with management
control.

In February 2005, the Privatization Commission (on behalf of WAPDA) sold another eighteen
percent (18%) of WAPDA shareholding in the Company to the general public. On April 18,
2005, the Company was formally listed on the Pakistan Stock Exchange (formerly known as the
Karachi Stock Exchange, the Lahore Stock Exchange and the islamabad Stock Exchange).

In August 2013, the strategic investor sold its entire shareholding in the Compaﬁy to local
corporate entities and individuals.

The following supporting documents relating to the Licensee are attached herewith:
(a) Annexure A (Shareholding Pattern);

(b) . Annex‘ure B (Memorandum and Articles of Association); and

(c) Annexure C (Certificate of Incorporation).

THE POWER PLANT

KAPCO’s power project (the “Complex”, “Facility”, “Plant” or “Project™) was built by

* WAPDA in five (5) phases between 1985 and 1996 in District Muzaffargarh, Punjab, 90 K.M.

north-west of Multan site map attached herewith as Annexure D. The Complex was transferred
to KAPCO as per Transfer Agreement entered into between WAPDA and KAPCO as on June
27, 1996,

The salient features of the Complex are as under;

(a) plant name plate capacity is 1600 MW whereas guaranteed net capacity under initial
dependability test is 1345 MW;

(b) Complex total area is 385 acres. Plant is developed on 174 acres and colony on 211
acres. There are 836 houses of different categories in the colony with recreation
facilities, guest houses and hostels. Plant & colony lay out attached herewith as
Annexure E;

(c) Complex comprises of ten (10) Gas Turbines, five (05) steam turbines and ten (10) heat
recovery steam generators (the “HRSG™). Plant has been divided into three (03) blocks
maintenance wise (Blockl, 2, 3) as well as efficiency wise in descending order Energy
Block-1, 2 & 3. Plant configuration /Lay out is as below:




Z¥NEICO)| KAPCO PLANT LAYOUT-1345 MW
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the Complex is a multi-fuel gas-turbine power plant with the capability of using three (03)
different fuels to generate electricity, namely: Natural gas/ RLNG (Gas), Low Sulphur
Furnace Qil (*LSFO™) and High Speed Diesel (“HSD™). Eight (08) of these gas turbines
are capable to use all these fuels whereas two (02) gas turbines GT 3 & 4 can operate only

on gas or HSD;

all machines and equipment are of European origin OEMs like GE, Siemens, Alstom and
Fiat;

KAPCO has 220 KV Grid with one and half breaker scheme having six (06) transmission
lines. Nine (09) units generate power at 11 kV, which is stepped up to 220 kV through nine
(09) main transformers and subsequently supplied to the Power Purchaser's (defined
below) grid system;

132 KV grid has double bus bar scheme having six (06) transmission lines. Six (06) units
generate power at |1 kV, which is stepped up to 132 kV;

six (06) 220 kV feeders supply power to the fol]owiﬁg areas.
. four feeders to New Multan 220 KV grid.

. one feeder to MuzafTargarh; and

e one feeder to Pakgen;

six (06) 132 KV feeders supply power to the following areas.

. one feeder to Khan Pur Baga Shair.
o one feeder to Muzaffargarh;

. one feeder to Qasba Gujrat.

. one feeder to Shahdan Lund; and

. two feeders to Kot Addu;

both 220 and 132 KV grids are interconnected with Auto Transformers Auto T-1, T2 &
T5 (100 MVA each), 200 MVA Auto T-6 installed in April 2021 to replace T3 & T4 and
to support the grid system. Single line key diagram attached herewith as Annexure F:

Complex has three (03) MW capacity black start diesel generator (the “*BSDG™) set to
recover in case country wide blackout which has been duly demonstrated in previous
blackouts. BSDG is configured with Gas Turbine 5 to 8, The Compzmy has requested the



1.3,

1.3.1.
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National Electric Power Regulator Authority (the “Authority”) to approve tariff of G:]‘-
76&8 on take or pay basis in order to recover from blackout through GT-7&8 startup with
BSDG. In the absence of tariff for GT-7&8 on take or pay basis, BSDG will not be

available;

largest oil storage capacity in the up-country area (around 200,000 Tonnes) and also largest
oil storage capacity of any plant. Fuel storage setup consists of twenty-two (22) LSFO
storage tanks having storage capacity of 156 K tonnes and five (05) HSD storage tanks can

store 40 million litres;

a32 km dedicated 10-inch diameter oil pipeline from PSO’s Lalpir depot to KAPCO with
capacity of 3,800 Tonnes per day. The pipeline has pig facility which enables to supply
LSFO & HSD through this pipeline.

Complex has twenty (20) bays decantation facility to take direct LSFO and HSD through
tank Lorries. Twenty (20) tankers can be decanted at a time.

six (06) Fuel oil treatment plants (largest facility in Pakistan) to treat furnace oil for plant
operation.

KAPCO receives gas through three (03) pipelines. Two 16-inch pipelines from main
SNGPL network have a capacity of 400 MMSCFD and one (01) 12-inch pipeline from
Dhodak has capacity of 80 MMSCFD;

raw water is sourced from two sources.

. canal water is fed from Muzaffargarh canal from the river Indus via Taunsa
Barrage; and

. ground water through tube wells;

water taken from canal system is treated through clarifiers. In addition to demineralization
plants where dissolved salts are removed, RO plant is also installed to meet plant water
needs;

Complex is equipped with firefighting system: two (02) fire water storage tanks each of
700 m3 capacity are supplied from well water. Automatic CO2 system is available for GT
enclosure. Automatic water deluge system is available for the main transformer;

the most important factor of KAPCO’s twenty-five (25) years of excellent performance is
the highly skilled work force. It has been demonstrated every year in the annual
dependability tests (ADC). The Licensee has maintained the initial dependability test
capacity. The Authority has allowed degradation for both capacity and heat rate to other
independent power producers (“IPPs™). However, the Licensee with its excellent in-house
team has proven their skills by maintaining the initial dependable capacity without asking
for any degradation; and

KAPCO is one of the few combined cycle plants in the world which operates on LSFO.
Two (02) other combined cycle plants in Pakistan tried to burn furnace oil but then had to
switch to gas as primary fuel due to complex and difficult operation on LSFO.

THE CONTRACTUAL ARRANGEMENTS

For the purposes of the Project, the Company entered into various contractual arrangements,
which included the following:

CONTRACTUAL ARRANGEMENT DATE OF PARTIES
EXECUTION
TRANSFER AGREEMENT June 26, 1996 KAPCO & WAPDA

SHARE PURCHASE AGREEMENT June 26, 1996 KAPCO & WAPDA




1.4,

1.4.1.

-

FACILITATION AGREEMENT June 27, 1996 KAPCO & GOP
POWER PURCIHASE AGREEMENT June 27, 1996 KAPCO & WAPDA
OIL SUPPLY AGREEMENT June 27, 1996 KAPCO & PSO
GAS SUPPLY AGREEMENT June 27, 1996 KAPCO & SNGPL
GOP GUARANTEE June 27, 1996 KAPCO & GOP
SERVICES AGREEMENT June 27, 1996 KAPCO & WAPDA

FIRST PPA AMENDMENT AGREEMENT | October 03,2000 | KAPCO & WAPDA

SECOND PPA AMENDMENT | April 20, 2002 KAPCO & WAPDA
AGREEMENT

THIRD PPA AMENDMENT AGREEMENT | February 11,2021 | KAPCO & WAPDA

MASTER AGREEMENT February 11,2021 | Petitioner & WAPDA

PPA NOVATION AGREEMENT February 15,2021 | KAPCO, WAPDA &
Central Power Purchasing
Agency (Guarantee)

Limited (the “Power
Purchaser™)

TRIPARTITE RLNG AGREEMENT October 1, 2021 KAPCO, SNGPL &
Central Power Purchasing
Agency (Guarantee)

THE GENERATION LICENSE

Following enactment of Regulation of Generation, Transmission and Distribution of Electric
Power Act, 1997 (the “NEPRA Act”) and the rules and regulations made thereunder, the Company
applied to the Authority for procurement of a generation license for its Facility and on September
22, 2004, the Authority granted the Licensee a Generation License No. IPGL/020/2004 vide its

detesmination bearing reference No. NEPRA/R/LAG-18/11670-71 (the “Generation License™).

- The Generation License was renewed by the Authority vide its determination dated September 08,

2022, bearing reference No. NEPRA/R/LAG-18/17064-71. The expiry date mentioned in face
sheet of the original Generation License has been changed from September 21,2021, to September
21,2024. A copy of the Generation License is attached herewith as Annexure G for the Authority's

reference.
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BACKGROUND TO THIS GENERATION LICENSE EXTENSION APPLICATION

2.1

211,

2.2,

22.1.

2.2

BACKGROUND

On September 22, 2004, the Authority granted the Company a Generation License. The Generation
License was renewed by the Authority dated September 08, 2022. The expiry date mentioned in
face sheet of the original Generation License has been changed from September 21, 2021, to
September 21, 2024 which is also near to expiry and hence needs further extension.

THE PPA RENEWAL

The Power Purchase Agreement (the “PPA™) contemplates a mechanisin for renewal of the PPA
prior to its expiry in terms of its section 4.1 (¢), which states as follows:

“Renewals. Following the end of the twenty-third (23rd) Agreement Year, at the request of either
Party, the Company and WAPDA agree to enter into good faith negotiations for a renewal of this
Agreement for an additional term or terms of years, on terms and conditions mutually agreed to

hy the Parties, such term or terms of years to reflect the remaining useful lives of the various Unils,

and such terms and conditions similarly to reflect the extent to which some Units may have minimal
or no remaining useful lives. If the Parties cannot agree to terms and conditions for the renewal of
this Agreement, the Company will be permitted to contract with any other party for the sale of
dependable capacity and electrical energy from the Complex and WAPDA shall deliver to the
Company any necessary consents for such sale, including any consent required by Section 28 of
the Electricity Act, 1910; provided, however, that WAPDA shall have no obligation to assist in
such sale (other than, if then permitied by law, the fransmission of elecirical energy at an
appropriate lariff for reasonalile compensation acceptable to WAPDA) uniess otherwise required

by low,”

2. At the start of the twenty-fourth (24") year of the PPA term, the Licensee wrote to the Central

Power Purchasing Agency (Guarantee) Limited (“CPPA-G™) vide letter no.
KAPCO/CEO/358 dated July 15,2019, requesting CPPA-G to enter into good faith negotiation
for the renewal of the PPA for another term(s) as the expected useful life of the plant is over
ten (10) years. The PPA is to be renewed and to this end, KAPCO has made various
correspondences with the Authority and CPPA-G. KAPCO filed tariff petition dated March
08,2023 and subsequently NEPRA granted provisional tariff dated August 04,2023 a copy of
which is attached herewith as Annexure H.

2.2.3. NEPRA has also conducted Public Hearing dated October 03,2023, Final Tariff determination

is under process with NEPRA Authority wherein NEPRA may direct CPPA-G for PPA
renewal.

After the competitive trading bilateral contracts market (the “CTBCM?”) is fully functional and
operational from all legal, technical, commercial, financial and bankability aspects, KAPCO may
cansider the option to register as a participant with the market operator / CPPA-G to sell electricity:
(a) to bulk power consumers; (b) dispatch as a merchant plant; or (c) provide ancillary services to
system operator.
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MERITS OF THE PROJECT AND JUSTIFICATION FOR PROPOSED GENERATION
LICENSE EXTENSION

3.

3.1:2

3.3

3.1.4.

3.1.6.

3.7

A STATEMENT OF THE REASONS IN SUPPORT OF THE PROPOSED GENERATION
LICENSE EXTENSION

Without in any manner limiting the submissions made in other sections of this Generation License
Extension Application (which shall stand deemed incorporated in this Section 3 for the benefit of
the Authority), it is re-emphasized that:

The Licensee has operated the Facility for over two and a half decades. In this period, the Petitioner
has generated, on average, around 6,260 GWh of electric power per annum. Throughout its
operations, the Company has successfully met its obligations under the Original PPA. Whilst
complying with a strict maintenance regime, the Facility still has a remaining useful life of over
ten (10) years, This is also evident from the KAPCO Plant’s remaining useful life assessment study
report (the “RULA Study Report”) carried out by an independent renowned consultant, M/s

Ramboll UK.

The system operator has submitted updated indicative generation capacity expansion plan (the
“IGCEP”) IGCEP 2024-34 wherein KAPCO has been retained in the system till June 2027 as per
system requirement. 1t is also pertinent to note that the National Transmission and Despatch
Company Limited (the “NTDC”) submitted the IGCEP 2022-2031 (duly approved by its board of
directors), to the Authority which was approved by the Authority on February 01, 2023. As per
the approved IGCEP 2022-2031, it has been documented that a minimum of 500 MW dispatch is
required from the Facility till 2026 (a copy of relevant page is attached herewith as Annexure I).
A copy of relevant page of IGCEP 2024-34 is also attached herewith as Annexure J). The proposed
extension of the Generation License aims to ensure that the term of the Generation License caters

to:
(a) the IGCEP requirement;
(b) the remaining useful life of the Facility; and

(c) the participation in the CTBCM subject to the CTBCM being fulli/ operational and
functional, and bankable, in all legal, technical, financial, commercial and other aspects,

such that the validity of the Generation License is extended up to the Proposed Generation License
Expiry Date (defined below) (the *Proposed Generation License Extension”).

The Licensee, as part of performance of its obligations under the PPA has a very significant role
in supply of power to the Multan Electric Power Company local region of Multan, Muzaffargarh,
DG Khan, Layyah Districts through 220 KV and 132 KV feeders emanating from KAPCO.

The Licensee’s strengths are, its strategic location, technology, flexibility of fuel, storage capacity
of fuel, gas infrastructure, fuel infrastructure and power supply at different voltage levels.

As mentioned in Section | that the Plant of the Licensee is located at the center of the country and
close to load center. In case of gas shortage for power sector, KAPCO has capability to support the
system due to its flexibility and huge storage capacity of fuel. KAPCO ofT take all the surplus
LSFO available at Attock Oil Refinery which enables them to operate their refinery smoothly.

GM (System Operation) NPCC vide their letter no 7040-45/GM (SO)/NPCC/DDPC-1/CPPAG
dated May 22, 2024 (attached herewith as Annexure K) to Chief Financial Officer (CPPA-G)
emphasizing the importance of KAPCO to ensure system stability and reliability. Earlier, NPCC
has highlighted KAPCO significance for its strategic location, multifuel capability and ancillary
services. System operator has placed KAPCO under the category of critically required,

Licensee’s grid of 132KV and 220KV is very important for the system operator to manage in that
area.

The two switchyards (132 kV /220 kV) are interconnected by 4 autotransformers having total
capacity of 500 MVA. The details of these autotransformers are provided below:
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3.1.

311

3.1.2.

313

3.1.5.

3.1.6.

32,

Autotransformer T-1&2: 2x100 MVA commissioned in 1985 (manu factured) in 1976,

ii. Autotransformer T-5; 100 MVA commissioned in 2006; and

Autotransformer T-6; 200 MVA commissioned in 2021 (which replaced autotransformer
T-3&T-4) :

fii.

The abovementioned autotransformers are mandatory to supply power mainly from 220 kV to 132
kV grid as all 132 kV feeders from the Licensee Petitioner’s Switchyard Facility have a single
source of supply. However, power can also be transferred from 132kV to 220 kV. During summer,
due to increased power demand at 132 kV side, these autotransformers are overloaded and power
at 132 kV is augmented through the running of KAPCO Energy Blocks EB-1IA & EB-II1.

KAPCO has kept the switchyard available for the supply of clectricity to the areas being served
even after expiry of the PPA as per System Operator request.

USEFUL LIFE OF THE FACILITY

Rule 5(1) of the National Electric Power Regulatory Authority Licensing (Generation) Rules, 2000
(the “Rules”) states as follows: “Except where an applicant for a generation license consents to a
shorter term, the term of a generation license shall be commensurate with the "maximum expected
useful life of the units comprised in a generation (facility demonstrated to the satisfaction of the
Authority.”

To ascertain the remaining useful life, a study was awarded by Licensee to a renowned consultant
M/s Ramboll of UK/Denmark. Rambol! has a team of around 15000 experts and they are placed at
300 offices in 35 countries. The Ramboll's brochure is attached herewith as Annexure L.

Ramboll has conducted detailed analysis of the overhauling / inspection and test reports by OEMs
and other reports based on tests conducted by third party consultants. Based on their worldwide
experience on different technologies, they presented their comprehensive analysis in the RULA
Study Report, which is attached herewith as Annexure M.

For the Authority’s benefit and reference, without in any way limiting the comprehensive analysis
presented in the RULA Study Report, part of section 8 (Conclusion & Recommendation) is set out
below:

“Operating life before retirement of CCGTs has been observed 40-50 years around the World,

This study has assumed a 40-year exteneled operating life based on a nominal 8,000 operating
hours per year, which equates to lifetime operating hours of 320,000. The operating hours of
the Units at KAPCO range between 94,000 to 180,000 indicating that the remaining life of the

KAPCO units could be in the range 17-28 years, thus demonstrating that a life extension of 10
years being considered by KAPCO should be achievable with resulting good reliability and
performance.”

It is preliminarily noted that the Ramboll has concluded, based on its extensive analysis (as
contained in the RULA Study Report), that the overall condition of Complex is 'Good® and the
expected remaining life is more than ten (10) years. In view of the RULA Study Report and the
conclusions asserted by the same in the RULA Study Report, the Licensee submits to the Authority
that in view of the afore-stated criteria laid out by rule 5(1) of the Rules and for the purposes of
conclusively evidencing compliance with the same this Generation License Extension Application
primarily aims to extend the term of its Generation License so as to match it with the remaining
useful life of the Facility i.e., September 21, 2031 (the “Propesed Generation License Expiry
Date™).

The Authority's approval of the Proposed Generation License Extension and the subsequent
implementation by CPPA-G and the Licensee of the PPA term extension will ensure continued
supply of reliable electricity to the consumers of CPPA-G. Alternatively, the Licensee will provide
reliable and cheap power to other entities / bulk power consumers under CTBCM regime.

UPGRADES AND MODIFICATIONS

— o ——— . . .
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(Gas Turbines

(a)

(b)

(c)

gas Turbine GT-1 & 2: The third and fourth stage disc and rear hollow shafts were replaced
and new, modified, blades and vanes were installed to these rows, Row 4 blades were of

the latest free standing blade design:

gas Turbine GT-5~8: Stage 1, 2 & 3 buckets, nozzles & shrouds replaced with the latest
design having improved material & beiter rupture strength. Honeycomb seals were
installed; and

gas Turbine GT-13 &14: Si3D upgradation was carried out and Blades and Vanes of Stages
1 & 2 replaced with new design.

Steam Turbines

On STG-10, Installed upgraded 1st stage rotating blades and Installation of new LP turbine erosion
protection rings of last 3 slages.

Generators

(a) GT-7 and GT8 Replacement of Insulation under Retaining Rings of Generator Rotors
during 2015;

(b) GT-8 Full Stator Rewinding of Generator during 2015;

(c) STG-11 Full Stator Rewinding of Steam Turbine Generator with new set of bars during
2017; and

(d) STG-12 Full Stator Rewinding of Generators during 2015.

Control Systems

(a)

(b)

©

(d)

(e)

(N

(g)

GT-1 ISKAMATIC obsolete control system replaced with Siemens SPPA T3000 DCS and
obsolete analogue type SFC / SEE systemn replaced with GE (Conver-team) Version D4
during 2016;

GT-2 ISKAMATIC control system replaced with Siemens SPPA T3000 DCS and obsolete
analogue type SFC/ SEE system replaced with GE (Conver-team) Version D42013 during
2013;

GT-5 and GT-6 Control system upgraded to Mark Vle during the 2015 Hot Gas Path
Inspections (GT-7 and GT-8 remains with Mark [V control system);

GT-13 and GT-14 Replacement of Obsolete Control System with Siemens SPPA T3000
during 2017/18;

STG-9 ABB Procontrol Decontic K obsolete control system replaced with Siemens SPPA
T3000 DCS during 2016;

STG-11 and STG-12 control/protection systems replaced by a new control/ protection
system CONTROSTEAM V3; and

ST-15 Steam Turbine Controls system (TELEPERM-ME) and protection system
(Iskamatic) replaced by Siemens SPPA-T3000 (Release 7).

Other Modifications

()

(b)

fuel Oil Treatment Plant 6 (FOTP-6) was installed / commissioned to enhance Fuel
Treatment Capacity during 2015: and

RO plant was installed, commissioned & taken in operation in order to save the chemical
for water treatment.
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PROPOSED TEXT FOR GENERATION LICENSE EXTENSION

4.
4.1. THE PROPOSED TEXT
4.1.1. Inview of the matters set out in this Generation License Extension Application, including, without _

limitation, to ensure that the term of the Generation License caters to ensure its term is valid until
the Proposed Generation License Expiry Date, the Proposed Generation License Extension amends
Article 4 of the Generation License as follows:

“(1) Pursuant to Rule 5 of the Rules, this License is granted/ modified for a further term of seven
(7) years as per below schedule:

I;U::td Gross Net
Lo Capacity Capacity
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A STATEMENT OF IMPACT ON THE QUALITY OF SERVICE AND PERFORMANCE

5.

BY THE LICENSEE OF ITS OBLIGATIONS UNDER THE GENERATION LICENSE

5.1.1.  The Licensee confirms that the Licensee’s quality of service and its performance under the
Generation License will not be affected during the period relating to the remaining useful life. The
Licenses, over almost two and half decades, has been fully diligent and has dedicated itself to
providing highest quality services - setting a benchmark for exceptional performance and
excellence in the power generation sector of Pakistan. The Licensee aims to continue with such
performance and anticipates playing a continued pivotal role providing energy securily to the
national grid. Complex availability, fuel mix, net output and load factor graphs are attached
herewith as Annexure N.

5.12.  KAPCO technical key performance indicators are given below;

Thermal G i
NOP Plant Load Factor . Plant Availability
Efficiency
Year
GWh % % %
2016-17 7,335 62.4 43.7 84.3
2017-18 7,437 63.3 44.0 86.0
2018-19 4,961 42.2 44.0 91.8
2019-20 3,477 255 44.4 88.9
2020-21 3,562 30.3 44.5 85.6
2021-22 4,980 42.4 43.4 90.0
2022-23
till PPA expiry 588 15.6 { 423 97.3
October 24,2022
Last 7 Years 4,620 40.8 43.8 89.1
Average

5.1 ANCILLARY SERVICES

5.1.1.  Four (4) autotransformers having total capacity of 500 MVA are in operation. 200 MVA Auto
Transformers #6 has been installed which has increased reliability of 132 KV system and quality
of service to DISCOS feeders. (This addition demonstrates the Licensee’s commitment towards
system support that it made investment in the last years of its PPA).

5.1.2. KAPCO has medium-sized units and start-up timing is to meet demand for peak hours. KAPCO
units have provision of partial loading, therefore, Complex can provide ancillary support to
national grid in the next ten to fifieen (10-15) years. The importance of such machines will increase
after installation of more renewable energy projects.

5.1.3. Technical limits & unit start up times are attached herewith as Annexure O.

5.2 ENVIRONMENT MANAGEMENT SYSTEM

52.1. KAPCO has developed well established ‘Policy Guidelines and Procedures Integrated
Management System® (IMS certificates attached herewith as Annexure P for Quality, Health &
Safety and Environment.)

5.2.2. Historically till PPA expiry, KAPCO has accredited and complying standard 1SO 14001:2015

Environmental Management System. Environment performance monitoring has been conducted
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on regular basis by a certified independent consulant of the environmental protection agency
(EPA) of Punjab, in compliance with the Pakistan Environment Protect Act (PEPA), 1997 and
Punjab Environment Protection Agency standards.

Environment monitoring at the Complex includes, monitoring of air, water and noise emissions
generated from operations of gas turbines, steam turbines, boilers, fuel oil treatment plants etc.

Report submitted to Environment Protection® Agency Punjab (EPA Punjab) as per statutory
requirement is in compliance to the requirements, attached herewith as Annexure Q.

In acknowledgement to accomplishment achieved for environment protection, KAPCO has
received “Certificate of Appreciation from National Forum for Environment and Healt in 2023,
which is attached herewith as Annexure R,

HUMAN RESOURCE

The highly skilled human resource is one of its key strengths of KAPCO which gives it a
competitive advantage. One of the reasons behind this high skill set is the continuous leaming
culture at KAPCOQ, which provides the individuals with a variety of learning opportunities
throughout the year. These opportunities range from self-paced learning, like book reading from a
variety of books available at the OD Book club to online training programs. Classroom and training
ranges from in-house training sessions to experiential learning programs being conducted in the
wilderness to ensure a deeper level of learning associated with such programs.

KAPCO takes keen interest in the development of its human resource using a blended learning
approach, using face to face as well an online program. The training encompasses both functional
as well as soft skills training programs to address developmental needs from a holistic perspective.
This approach focuses on the development of the individual as a person. As a result, the individuals
experience a transformation in their lives and an up-gradation of their skill set, which positively
affects the business results. KAPCO will continue to remain focused in its developmental efforts
for its human resource for the future, as continuous improvement and development is the only way
to thrive in a rapidly changing world.

IMPACT ON THE OBLIGATIONS OF THE LICENSEE UNDER THE LICENSE

The approval of the Proposed Generation License Extension would enable the Licensee in fulfilling
its obligations under the PPA upon implementation of the PPA term extension and, beyond that,
until the Proposed Generation License Expiry Date. Itis highlighted that the Licensee has to-date
ensured strict compliance with the terms of the Generation License and commits to continue to do
the same in the future.
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CONCLUSION AND SUBMISSION

6.1.

6.1.1.

6.2

6.2.1.

6.2.2.

6.2.3.

CONCLUSION

The study carried out to assess the condition of gas turbines and steam turbines and critical
electrical components covering gencrator, power transformer concluded with ratings good and
satisfactory condition. It is pertinent to mention that the qualitative condition assessment and
expected life is based on good O&M management practices based on condition monitoring, well
maintained inspection, maintenance and other monitoring records, timely execution of inspection
and maintenance work order, up gradations / replacement of obsolete control system, replacement
of component as per preventive spares and follow instructions of troubleshooting as per OEM

practices.
SUBMISSION

Pursuant to the applicable laws of Pakistan, including the NEPRA Act and the rules and regulations
made thereunder (including the National Electric Power Regulatory Authority Licensing
(Application, Modification, Extension and Cancellation) Procedure Regulations, 2021 (the
“Regulations 2021”) and the Rules: KAPCO hereby respectfully submits, for the Authority’s kind
and gracious consideration, this Generation License Extension Application for approval of the
Proposed Generation License Extension to ensure that the Generation License is valid until the
Proposed Generation License Expiry Date to reasonably utilize the useful life of the Complex.

This Generation License Extension Application is submitted with the required “generation license
extension fee amounting to PKR 2,526,048 (Pakistani Rupees Two Million Five Hundred Twenty-
Six Thousand Forty-Eight only net of withholding tax @ 4%) has been transferred in Askari Bank
account of the Authority from Habib Bank Limited. Reference number of transaction is
6131420000613, Bank statement is attached as evidence of payment.

In light of the submissions, the relevant analysis and information contained in this Generation
License Extension Application, along with the Annexures attached hereto, this Generation License
Extension Application is submitted pursuant to the applicable laws of Pakistan, including the
provisions of the NEPRA Act, read with enabling provisions of the rules and regulations made
thereunder, including the Regulations 2021 and the Rules.

For the Authority’s kind consideration and for its approval of the Proposed Generation License Extension
in accordance with this Generation License Extension Application.

Respectfully submitted,

FOR AND ON BEHALF OF:
KOT ADDU POWER COMPANY LIMITED

bl

d
Aftab Mahmood Butt

Chief Executive Officer and Authorized Representative

Soadeuidodad

jlaan
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ReportiD : SHOB3SMRG  (10008)

KOT ADDU POWER CO. LIMITED

Page: 1

UsedD : MANAGER Categary of Bharshoiders Dais : 05/0472024
AsOn 3100312024
Particula . o of Falle Balance Share Peccentsge
DIRECTORS, CEO, SPOUSE & CHILDREN ' 8 88005 0.0008
ASSOCIATED COMPANIES 2 402663562 457327
BANKS, DFI & NBFI 7 128035049 14.5453
INSURANCE COMPANIES 12 231545189 28304
¢~ITUAL PUNDS 2 3501753 03078
~<NERAL PUBLIC (LOCAL} 50458 ¢ 231106783 28,2548
GENERAL PUBLIC (FOREIGN) 348 26518528 2.0240
OTHERS ' 189 40885350 458459
FOREIGN COMPANIES ] 10533208 1.1068
APPROVED FUND 2 13758473 15830
Company Total 83138 860253228 100.0000




ReporiD : SHOB3OMRG( 10D08) KOT ADDU POWER CO. LIMITED Paga: 1
UsedD : MANAGER Pattem of Sharehalding Date : 05/04/2024
AsOn 31/03/2024
<— HAVING SHARES —> :
NO. OF SHAREHOLDERS From To SHARES HELD PERCENTAGE
1827 1 100 75385 00088
47484 101 500 23402278 2.6588
3440 501 1000 2283821 0.3731
5508 1001 s000 - : 15320307 17405
- 1852 5001 10000 14716080 1.6718
760 10001 15000 10138352 14515
482 15001 20000 B87576T 1.0083
345 20001 26000 BOSS029 0.9151
240 25001 30000 8789230 0.7724
150 30001 35000 4945054 05619
128 35001 40000 . 4372123 0.5840 i
8 40001 45000 3811802 0.4102 '
o~ 45001 50000 7174772 asist
82 50001 §5000 3262578 0.3706 :
7 55001 80000 4110808 0.4670
51 80001 45000 3221470 0.3850
40 65001 70000 3355307 03812
a 70001 75000 2273400 0.2583
2% 75001 80000 271158 0.2580
2 80001 85000 1828117 0.2075
24 85001 80000 ) 2114462 0.2402
o 2 90001 25000 2132583 0.2423 $
107 95001 100000 10681287 12112 !
23 100001 105000 2354357 02675 i
12 105001 110000 1208887 0.1476
18 110001 115000 2043549 0.2322
2 115001 120000 3075528 0.3484
12 120001 125000 1485638 0.1688
125001 130000 115000 0.1312
8 130001 135000 1080720 0.1205
10 135001 140000 1373500 0.158%
8 140001 145000 1142700 012608
: 21 145001 150000 3126833 03552



ReportiD ; SHOB30MRG( 10008 ) KOT ADDU POWER CO. LIMITED Page: 2

UserdD : MANAGER Pattem of Shareholding Date : 05/04/2024
AsOn 31/03/2024
< HAVING SHARES —>
NO. OF SHAREHOLDERS From To SHARES HELD PERCENTAGE
s 150001 155000 817012 01042
@ 155001 160000 840378 0.1079
1 160001 185000 1637715 0.18€0
— 8 165001 170000 . 1342188 0.1525
1 170001 175000 171494 0.0195
5 175001 180000 1089432 0.1215
n 180001 185000 730000 0.0829
2 185001 100000 380000 0.0432
8 180001 185000 1158627 01318
2 485001 200000 4589081 0.5214
5 200001 205000 1003162 0.1140
3 205001 210000 822000 0.0707
2 210001 215000 428972 0.0485
2 215001 220000 433000 0.0452
4 220001 225000 892500 0.1014
4 225001 230000 914700 0.1039
3 230001 235000 702000 0.0798
5 235001 240000 1181030 0.1353
3 240001 245000 727780 0.0827
12 245001 250000 2905000 0.3402
e 4 250001 255000 1008185 0.1143
3 255001 260000 775087 0.0880
2 260001 265000 527000 0.0589
2 265001 270000 536788 0.0810
1 270001 275000 270700 0.0308
3 275001 280000 830907 0.0844
1 285001 260000 288500 0.0328
o 285001 300000 3590400 0.4078
1 300001 305000 304500 0.0348
2 305001 310000 §16300 0.0700
3 315001 320000 . 851938 0.1081
2 330001 335000 688000 0.0758
2 335001 340000 BEQOOO 0.0772
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(" 'portiD : SHOS3OMRG( 10008)

© wserlD ;. MANAGER

KOT ADDU POWER CO. LIMITED

Pallem of Sharehalding

AsOn 31/03/2024

Page: 3
Date : 05/04/2024

<— HAVING SHARES —>
NO. OF SHAREHOLDERS From To BHARES HELD PERCENTAGE 1
1 345001 250000 350000 0.0398
4 350001 355000 355000 LU
1 360001 385000 363522 00413 f
1 385001 370000 369880 0.0420
2 3710001 375000 747000 0.0848
1 375001 380000 380000 0.0432
3 380001 385000 1148000 0,1304
1 385001 300000 387500 0.0440
s 385001 400000 3185205 03630
1 400001 405000 401880 0,0457
1 405001 410000 407585 0.0483
g 1 410001 415000 412000 oo !
425001 430000 430000 oodes
2 445001 450000 S00000 0.1022
i 450001 455000 454150 0.0518
1 455001 460000 458000 0.0521
1 470001 475000 475000 0.0540
1 480001 485000 480500 0.0548
9 4p5001 500000 4499000 0.5111
1 500001 505000 500285 0.0568
1 525001 530000 526284 0.0588
1 545001 550000 550000 0,0825
1 585001 570000 566493 0.0644
1 570001 575000 4 573000 0.0651
4 585001 800000 2399852 o.2728
2 845001 850000 1295000 0.1478
1 670001 675000 675000 0.0787
3 685001 700000 2100000 0.2388 %
2 700001 705000 1405800 0.1507
1 705001 710000 708500 0.0805
1 745001 750000 750000 0.0852
1 805001 810000 810000 0.0820
1 885001 890000 887500 0.1008



ReportiD : SHUS3OMRG({ 10008 ) KOT ADDU POWER CO. LIMITED Page: 4

UserlD @ MANAGER Pattern of Sharehokiing Dafe : 05/04/2024
AsOn 31/03/2024
<— HAVING SHARES —>
NO. OF SHAREHOLDERS From To SHARES HELD PERCENTAGE
. 1 825001 830000 26013 0.1053
1 845001 950000 850000 0.1079
1 9ES001 990000 82000 0.1124
= ‘3 985001 1000000 3000000 0.3408
r 2 1000001 1005000 2008722 02280
1 1010001 1015000 10149855 0.1150
1 1055001 1060000 1080000 0.1204
5 1080001 1085000 1080588 01230
1 1110001 1115000 1111500 0.1263
1 1130001 1135000 1135000 01269
1 1145001 1150000 1148530 0.1302
p 1180001 1185000 1185000 ' 01323
1 1180001 1185000 1181844 0.1343
1 1195001 1200000 1200000 0.1363
1 1245001 1250000 1250000 0.1420
F 1330001 1335000 1335000 0.4517
1 1345001 1350000 1350000 0.1534
2 1305001 1370000 2736712 0.3109
i 1280001 1385000 1381288 0.1581
1 1465001 1470000 1470000 0.1670
. ' 4 1485001 1500000 8000000 . 08816
1 1510001 1515000 1615000 0.AT21
1 1525001 1530000 1520250 0.4737
1 1545001 1550000 1550000 0.1781
1 1630001 1635000 1835000 0.1857
1 1775001 1780000 1776000 02018
i 182000 1825000 1821684 0.2070
2 1885001 2000000 4000000 0.4544
1 3245001 3250000 3247289 0.a888
1 3975001 3980000 3978482 0.4520
1 4025001 4030000 4030000 0.4578
. 4005001 4100000 4088512 0.4658
' 4200001 4205000 4201170 04773




ReportiD : SHOB3OMRG(10D06) KOT ADDU POWER CO. LIMITED Page: 5

UserlD : MANAGER . Pattern of Sharshoiding Date ; 0S/D4/2024
AsOn 31/032024
<— HAVING SHARES —>
NO. OF SHAREHOLDERS  From To SHARES HELD PERCENTAGE -
1 5020001 5025000 £023268 0.6707
1 5265001 8270000 5206680 05083
1 5730001 5785000 5731000 0.6511
— 1 8800001 5805000 SB04000 0.8594
" 4 - oS00t 5600000 5898711 0.6899
3 5505001 6000000 8000000 0.8818
1 8590001 8595000 . 8593804 0.7491
1 7045001 700000 7048000 0.8005
; 13620001 18825000 ' 12821900 15818
1 28310001 28315000 ’ 28313385 32165
1 43995001 44000000 : 44000000 4.9988
1 48250001 48256000 48292420 S.4817
1 48815001 48820000 ) 48817302 55231
1 354310001 354316000 354311133 40.2510
83138 ‘ Company Total 880253228 100,0000




ANNEXURE B

-MEMORANDUM AND ARTICLES OF ASSOCIATION







Memorandum

and

Articles of Association

-of

KOT ADDU POWER COMPANY LIMITED




The Companies Ordinance, 1984
(Company Limited by Shaves)
MEMORANDUM OF ASSOCIATION
or

KOT ADDU POWER {;OMf’ANY LIMITED

NAME:

REGISTERED OFFICE:

The registered office of the Company wiil be situated in the IslamEBnELCupila[
Temitory.

OBJECTS:

The objects for which the Company is established e to undertake any or all of
the following business in and outside Pakistan:

(1) Kot Addu Power Facility. To acquire or pucchase [rom the Pakistan, Water--
& Pawer Development Authority ("WAPDA") the business, properties,’ 5
asscis and undertakings of WAPDA's bleaded fuel oil, h.lgh spr.t.d diesel
and natural gas ﬂrcd combined cycle power station, ha\'lng a nonunal
generation capacity of 1650 MW, located at Kot Addu i the Punjalr‘
Province logether with related fac:hucs (Kot Addu Power Faciliry”) and
to take over any or all of the bclongings, funds, assets, dghts, povileges, =~ =
linbilitics, obligations and contracts related (o or in respeet of the ‘Kol-——"
Addu Fower Facility.

(2)  Power Generation. To camy on the busizess of power generation,
transmission and distribution.

3 Construction_and Maintenance. To finance, design, construct, own,

operate and mainlain power houses and grid stations together with all




machinery, equipment and works ancillary Ihercto and plan, sarvey,

design, supply equipment and carry out the construction of grid stations

and transmission lincs of all voltages and to do all such atls, deeds and

things, without limitation whatsoever us may be ncc:‘..ssary or desirable in
. that connection.

IR T E AT i

(4)  Electrification. To plan, survey,.design, supply equipmenl and cary out
the electrification of cities, towns, villages. gas and oil refineries,
worksheps, buildiog, mbe-wells, highways bridges, culverts, aimports, air-
lerminals, sea ports, harbors and tube-well project.

(5) Renovation and Auementation. To cary out overall planning of

electrification, augmentation and renovation of electrical systems and to
design apd supervise the eleclrification of all tvpes of buildings and
factories.

S

S
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Schemes. To plan and frame schemcs for irrigation, water supply and
drazinage, recreationa) use of water resources, inland navigation, flood
ccnrrcﬂ preveniion of waler Jogging and reclamaton of warerlogged and
£ £ salled lands and to placc wires, poles, swall brackets, stavs, apparatus and
‘:l}\pfmlcu for the transmission of electricity or for the (ransmission of
ag,egrsphu: and 1elephonic comnunications necessary for the proper
W eu-culmn of @ scheme.

(1)/ “Engrjeering_and Consullancy. To cany on the tulsmcss of clectrical
5 enﬁ ecrs, mechanical engineers, civil engineers, eleciricians, contraciors,
sultants, agents and manufacturers of electric plant machinery,
-fn‘zqulpmen: aod apparatus, and of generating, prodncing and supplying
light, heat, sound and power by eleciricity, galvanism, magnelism or
otherwise, whether [or the purpose of light, heat, moove power, |
telephonic, telegraphic, indusial or other purpnses, and gencrally of :
installing, exscuting, providing, working and maintaining all necessary
plant, machinery, equipment, cables, wires, accumulalors, lamps,
exchanges, telephones and appacutus.

(8) ‘I'echnical Assistance. To render technical assistance to foreign counties
in connection wilth power resource development and utilization and to
receive assistance from forcign countries in such matlers.

)] Workshops. To establish all sorts of workshops for munefacwure and
mainienance of all types of clectrical equipments, ocls and materials.

e ———
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(1

(12)

(13

(14)

5

(16)

Dealing in Plant Gguipment. To import, export, buy, sell, hire or deal in
plant, machinery, equipmeni, cables, wires, accumulators, lamps,
exchanges, lelephones, fittings, furnituze and sppasatus of every kind with
special reference o plant, joachinery, equipment or apparatus connecled
with the producing, storage. supplying, vsing, regulating or measuring the
supply or facilitating the use of electricity or electical current or force,

Dealing _in wother Equipment. Tn buy, sell, import, export, hire,

manufacture, deal in smd e Lo account plani, machinery, implements,
conveniences, provisions, atlicles and products capable of being vsed in
connection with the operation ol or required by workmen and olhcw‘“:ﬂ-—
employed by the company or incidentally or convenienty r.onnectud' Wit
any such business s aforesaid. ;, £ g “g;s.‘.._

& - ]
Training, To train professionals, personnel and workers. bath ip I?ak:lsta %‘;ﬁ’r gﬁ
and ubroad, 1o obmn tcchmc.al proﬁc:r_ncv in various spemﬂhés{,-,;,‘l i

1nd stipends for wch training.

Acvertising. To adopl such means of making knoum the product.s of lhe
Company us may seem expedient, and in particuler by advertsing in Lhe
press, by circulars, by purchase and exhibition of works of art &r. interests,
by publication ol books and perivdicals, by granting prizes, rewards and
donations. 3

Agents. To act as or appoint agents, sub-ggents, attorneys, r:uusulnnt:.
brukeys, and contraciors in connection with the business of the (_ompan y H
bul not to act us stock-brokers or managing agents as restricted under Jaw, 1

Bank Accpunis. To open, close und operate banking accounls of the
Company with any bank or banks and to draw, make, aceept, endorse,
discount, execute and issue prormissory notes, bills of exchange, bills of
lating, wamants, debenmres and other negotiable or transferable
instruments but not to act as a finance or banking company.

Securilies. To issuc securilies, including paricipation term certificates and
debentures and debentore stock, in consideration of any funds, moneys,
accommodation received or 10 be received by the Company whether in
cash or in Specie or against any promise, guarantee, underlaking or
indermnity issued ro or in favour or benefit of the Company.,
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(17) Borrowing. To reccive money on loan and borrower money in such
manner as the Company shall think fil, and: in particular by the jssue of
debentures, or debenture stocks (perpetual or otherwise) and to sceure the
repaymenl of any money borrowed, or owing mogage, charge or lien
upon all or any of the property or assets of the Company (both present and
future) and also by a similar mortgage, charge or lien to secure and
guarantee the performance by the Company or any ather person or
company of any obligation undertuken by lhe Compuny or any other
person or company #s the case may be, but not to acl as a linance or

banking company.

-:-\\ {]‘8) (. Building. To build, construct, aller, maintain, enlarge, pull down, remove
i ,or replace, and to work, manage and control any buildings, offices,
'factorn:.s mills, warehouses, shops, stores, machinedes, engines, roads,
‘ways, raijways, branches or sidings, bridges. reservoirs, watereourses,
‘A wharves, electric works und uther works and conveniences which snay
" " seem calculaled directly or indirectly io advance the interests of the
Coimpany, and to join with any other person or company in doing any of
these things.

g m arity. To subscribe or contribute or otherwise lo assist or lo guirantee
méney to chartable, benevolent, religious, lilerary, scientific, technical,
; na'lfé;:a] public or any other institutions, for its objects or purposes ar for

= mw exh:b:tlun

=

y Q-omgsglcs To promote, constitole, incorporate, form, regisier and operate
,.,__m_p ¢ .4y company or companies or other lewal enlilies anywhere for any
=" purpose which may seem directly or indirectly calculated to benefit Lhis
Company, andfor o subscribe for, take, or otherwise ucguire, and hold
shares, debentures or other securities of or amalgamate or merge, into any
ather company having objects aitogether or in part similar to those of this
Compuny or cacrying on any business capable of being conducted so as
directly or indirectly to benefit this Company, bul nol to act as an
investment company. .

(21) Conmacts. To enter into agreement with any individual, firin, co-operative
or other sociely, company, corporate body, Government or Jocal authonty
ar other legal entity necessary or expedient for the purpose of carrying on

any business of the Company.

(22) Emgloyees' ﬁmd To establish and maintain or procure the establlbl:mcnt
and maintenance of any conuibulory or pon-contributory pension or




(23

(24)

25

(26)

supsrannuation funds for the benefit of, and give or procure the giving of
donalions, gratuilies, peasions, allowances or emolurents (0 any persons

wha are or were wt any dme in the employment or service of the
Company, or of any company which is a subsitliary of the Company or is
allizd to or ussociated with the Company or with any such subsidiary
company, or who are or were al uny lime directors or officers of Lhe
Compuny or of any such other company as aforesaid, and the wives,
widows, families und dependents of any such persons, and also to
establish and subsidize and subscribe to any institutions, associations,
clibs or funds calculated to be for the benefit of or wo advance the intcrests

and well being of the Company or of any such other company as aforesaid,

ant make paymenls 1o or towards the insusance of any such person as
aforesaid and do any of the maners aforesaid, either alone or i -
conjunclion with any such other company as aforesaid. - .;, ,m ?-f-’:“"r,_;“a‘

¢ N,
Qthier Funds. T'o create any depreciation fuad, reserve fund, smkmg fundqr "l E‘_ﬁ,
insurance fund, or any other special fund, whether for dcprccmt;qn cr,i'pr. B %
repairing, improving, extending or maintaining any of the pl‘op_‘rg,' )
Coinpany.

rendering stevices io the Cumpmy upun such erms as thc Compar}y may
delermine. & 2

Expenses. To pey vut of the funds of the Company all expenses o ani
incidental to (he funmation, registration, advertisement of the Compdny
ond the issue and subscription of the shure or loan capital including i
brokeruye and/or commission for obtaining applications for or placing or . :
guaranieeing the placing of shares or any debentures, debenrure stocks and
other securitics of this Company and also all expenses relating to the issue
of any circuliue or nolice and the printing, stamping circulating of proxies
and forms 1o be filled up by the members of the Company.

Forcien Branches. To open branches, register the Company and to
undertake all or any of the business of the Company in any parnt of the
world and 10 become a member of vatious associations and Lrade bodies
whether in Pakistan or abroad.

Gyvernment Peomissions. To apply for and obiain necessary consents,
permissions and licenses from any Govemment, State, Local and other
authorities for enabling the Company to carry any of its objects into effect




e

-

i

=,

el e

&

b .

\e-‘ z
@0) -
3n
(2)

" or for extending any of the powers of the Company or for effecting any

modification of lhe constirution of the Company or for any other purpose
which may seem expedient, and (o oppose any proceedings or applications
which may seem calculated, dircctly or indirectly to prejudice the interests
of the Company. and to enter inlo arrangements with any Goverament or
authorities, cenoal, provincial, municipal, local or othenwise. public or
guasi-public bodics, or with any other persons, in any place where the
Company muy have interests that may scem conducive to the objects of
the Company or any of them wd to oblain from any such Government,
authorities or persons any oghls, privileges and concessions which the
Company may think fil to obtain, and to carry out, exercise and comply
therewith,

Irnport and Export. To carry on all or any of the husiness of imporiers,
exporters, ship owner, shipbuilders, charterer of ships and other vessels,
warehouscsmen, wharfingers, merchants, ship and insurance brokers.

R ] 1 i
A, carriers and forwarding agents.

*! . s
‘,..rq_‘a:?;t'ZQ} %ﬁsmnca. To insure the property, assers, and employecs af the Company
':E!‘ ;any manner deemed fit by the Compity, and (o create any reserve fund,

Sipldng fund, insurance fund or amy other special fund whether for

' f-;preniation or for repairing, insuring, improving, extending or
j¥4haintaining any of the property of the Company or for ay other purpose
conducive o Lhe interests of tie Company but not to acl as an insurance

company,

Investment. To invest the surplus moneys of the Company nol
immediately required in any mannec bui not to act as an invesimeal

company.

Lending. To advance money or give credif Lo snch persons or companies
and on such terms as may seem cxpedient and in particular to custoimers
und others having dealings with the Cormpany, and lo guwantee the
petformance of any contract or ohligaton and the payment of money by

the Company.

Other. Business. To cacry ou any other husiness, whether agricultural,
industrial, commercial. enginecring, consultancy, construction, snuuing,
manufacturing or tradmg which may scem to the Company tipable of
being convenienty carricd on in connection with Lhe above, calculated
directly or indirectly to enhance the value of or render profitable any of
the Company's property or rights and to acquire and undertake the whole




(34)

(35)

(36)

or any part of the business, property, and liabiliies of any person or
company camying on or proposing 1o cary on any business which the
Company it nuthorized w0 eairy on. or pussessed of propesty suitable for
the purposes of the Company, or which can be carricd on in conjunction
therewith or which is capable ol being conducied so as directly or
indirectly to benefit the Company,

Pastnerships. To enlee into partnership or other joint venlure Or co-
operation with any person or company or other legal entity, local or
furzign, cacrying on or engaged i any business or wransaction which ihts
Company is authnrized 1o carry on or engage in, or othenwise assist npf'“_
such person or coinpany or legal enlity, . £
Fr
Patents/Trademarks. To apply for. purchase, or otherwise acqnu:lanndé-'
p(clénl and rencw in wny part of the world any patents, patent uﬂim

brevets d'invention (leade marks, designs), licenscs. concessions, anek zca;\._

like, conferring uny exclusive or non-exclusive or limited right 19, lhe.&,.,

Zer,
use, or any secrel or other information s (o any invention which Ay Fes -

seem capable of being used for any of the purposes of the C.Oplpd.ll)' ouhe
acquisition of which inay seem ealculated directly or indireétly’ to bene.ﬁt
the Company, and to vse, exercise, develop, or grant licenses in rc5p=ct of
or olherwise i to zccount the property, rights or itformation .so™
act p.med and 10 cxpend moncy in experimenting upos, testing or
impeaving wny such putents, inventions or rights; und tn sefl 3 'm;.! palcui
rights ar privileges b..ionumg to the Company or which may be’ acq(nrctf \
by it, or ary interest in the same, and 1o grant licenses for the ise aqd
practice of the sume or any of them and 10 let or allow to be sed o
otherwisg dJeal with any inventions. paents ar privileges in which the ‘,

Company may be interesied, and to do all such acs aod things as may be - -

desmed cxpedient for turning W account any inventions, patents and
privileges in which the Company may be interested,

Profis/Capitalization. To receive, declare and distribute profits and to
capitalize such poction of thz profis of the Company as are not distributed
among shareholders of the Company in the form of dividends, and as the
Company may think fit, and fo issve bonus shares, as fully paid up, in
favor of the shareholders of the Company.

Praperty. To acquire, purchase, lease, rent, hire, exchange, gifis, sell,
transfer, convey or otherwise dispose of any moveable or immoveable
praperty, rights and privileges on such wrms and conditions us the

U

-
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Company mey (hink necessary or convenient for the purpose of its
business.

(37) Registration/Fees. To file or register any dacuments required lo be filed or
‘registered under law, and to pay any fees, charges, cxpenses, rents, taxes,
duties and other dues payable in connection with the business or opecation

of the Company., 5

(38) Regulations. To make rules or regulations not inconsistent wilh this
Memorandum, to provide for all matters for which provision is necessary |
or expedient for the purpose: of giving cffect o the provisions of this
Memoranduwn and the efficient conduct of the affairs of the Company.

(39) Research and Development. To improve, manage, develop, grant‘rights or
privileges in respect of, vr otherwise deal with, all or any part of the
property and rights of the Company and to establish laboratodies, research
and development centres to perform such research and development as the
% Company may deem advisable or [easible, and 1o expend inoney on
‘.'-?%_‘- {perimenting upon and testing and improving or sccuring any process, or
“Eocesses, patenl or prolecing any invention or inventions which Lhe
' £ 'jmpany roay acquire or propose to acquire or deul with.
LR F .
o, e ‘)‘5.? ile and Parchuss. To aceepl, buy, sell, market, supply, transfer (including
“@.;-,5»% ceirransfer of actonable claims) or deliver any and every kind of inoveable
Hmommessde property for such price and subject lo such lerms, conditions and
warrziies as the Company may think fit.

(41)  Sale of Underakine, To sell, improve, manage, develop, exchange, leasc,
mortgage, enfranchise, dispose of, tum to account. or otherwise deal with,
all or auy part of the property, assets or undenaking of the Company for
such consideration as the Company may think fit, and in panicular for
shares, debentures, or other securities of any other company whether or
not having objects altogether or in part similar lo those of this Company,
and to distribote among the members in specie any properiv of the
Company, or any procezds of sale or disposal of any propecty of the

Company.

(42) Securty. To accept or give seeurity, including bul not limited to
promissory notes, indemnicy bonds, guuaranlees, assignminls, reczipts,
bailments, pledges, hypothecations, ligns, mortgaiges and charges, against
the credic extended or moneys barrowed in conneclion with the business

af the Company.
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Seiement of Disputes. To seile disputes by negotiadon, conciliation,
medintion, arbiiration, litigadon or other means and to enter into
compromise with creditors, members and any other persoos in respect of
any difference or dispute with them,

Traysportaiion und Communicaiion. To carry on the business of common
carriers of goods and passengers by roud, rail, air, or walter and also to
carry on Whe business of designers, manufactocers, buyers, sellers, hisers,
ceniers, agents, dealers, distibulors, rcpairers, exporiers, imporicrs,
owrers, and charterers of road vehicles, sireraft and ships, and (v cngage T
in tiny business of communicaton. P =

=

Trusts, ‘To vest any real or pecsonal propesty, rights or inlerests ncq;!:m
by or belonging lo the Company in any person o company on behalfiOf or
for the henefit of the Company, and with or wilhout any declared Qm.n &

GRS
favor of the Company, and to undertake and exécute any trust: ithe WG
o l-l-aﬁ -@

underizking whereof may scem desirable, and either graluntonsly t‘m“f--
nthocrwise. ;i

Underwriting/Brokernge. To undenwrite the sharss, or scourities of any
gther company and 1o pay upderwriling commission and bmkcrnge oh ,u1y
sha-es, or securities issued by (he Company. =

Gengral Power, To do all such other things as may be deemed mmd\.nr.nl ok "0
or conducive 1o (he attainment of the ubove ohjects or any of them. | |~ '-1_“if“ ’
Declagation. Itis hereby declared that ' el Wb

: Thn, g

(1) the world "company™ in this clause excepl where used in refercnce 7 ;-
to this Conpany, shall be decmed to include any partnership or other
buddy ol persans, whather corporate or unincorporaled, and whether
domiciled in Pakistan or elsewhere;

(b) the ubjects specified in 2ach of the paragraphs of this clause shal] be
regirded as independent objects, and accordingly shal) in no way be
limited or resuicted (excepl where otherwise expressed in such
puaregraphs) by reference w ov infevence from the lerms of any other
paragraphi ar the name of the Company, but juay be carried oul in as
full and ampic a manner and consirued in-as wide i sensc as if cach
of the suid paragraphs defined the objects of o separate and distnc:
compiny; 3
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(c) the headings used in each of the paragraphs of this clausc are for
convenience only and are nol intended te affect the construction
thereof in any way;

(d) notwithstanding anything contained in the foregoing object clauses
of this Memorandum of Association, nothing herein shall be
construed as empowering the Company (6 underiake or indulge in
the business of banking, finance, leasing, investment or insurance,
directly or indirectly, as restricted under law or any unlawful

operations,

%. IV,  LIABILITY:

The liability of the members is limiled,

SHARE CAPITAL:

; @ .¢ e sharc capita] of the Company is Rs. 36,000,000,000.00 (Rupees thirty six

& J}ﬁbon) divided into 3,600,000,000 (thcee billion six hundred million) ordinary
3 i sTt:t;us of Rs. 10 {Rupees len) each with power (o increase or reduce the
] cg:;wnl and lo divide the shares in the capital for the time being into several
"-{-l' c{lnﬂcs and o altach thereto respectively such rights, privileges or conditions

s’ may be deterimined by or in accordance with the regulalions of the
fr,mf?,“raf ompany,, and to vary, modify or abrogate any such rights, privileges or
; =57 conditions in such manner as may for the time being be provided by the
I : regulations of the Company in accordance with law provided, however, thal
Lj rights as between various classes of ordinary shares, if uny, as (o profits, vates

and other benefits shall be sirictly proportiorate lo the paid up valuc of shares.

T




We, the several persons whose names and acdresses arc subscribed below, are desirous of
being formed into.n company in pursuance of these Memorsndum of Association and we
respectively ugree o take ihe suniher of shares in (he capital of the Company set opposite

(e our respuctive nares.

- T T : ] i > Ykmberal
Mame and Sumame s, Ayl MNanosaliy with Hesidenial Shas
(Presenl and Tunnesd .n Fah "i.h":““ aryFoonwr | Owcupation | Address in H_Ir"f“ Stenanure
Full (in Block Lene thnepied Nanoyality Full by
ek Lenery) i ) Shoreholder
1. KHALID 1AWED A, Qureshi Pakistani Ckhainnan oo WAFDA 1 Sdr-
| . WAPDA | House Lahore
2. BASHIR aHMED Haliz Msor Pakistani Member oo WAPDA 1 Sdl-
ADNDAS) Ahmed 1 (Power) House Lahare
: WAPDA ]
L IAWED ASLAM 1 Igival Almid Pakistani Meiher clo WAPDA 1 Sdr-
CALLEA {Cnblea (Finonee) House Lakore ’
WAFDA
4. kHALID Oazi Pakistani Menber tlo WAPDA I Sdf-
MOHTVADLILLAY . ohadulinh (Waer) House Lahore
i Khan wakpa |
5. AKBER KIIAR " Atatian Shalt Pakisani | MDD, "o WAPDA i Sd-
| (T&G) Huuse Lahore . ¥
| © WAPDA P
6. JUSTICE (RETD) . Ch. Ab:wl Pakislani Advocale cio WAPDA ¥k S/
CH. KHAL:D Hamid 1louse Lahare 5 P
| MEIMOOD E
7.CH ARSHAD | Ch. Slier Zuran | Pakistapi G.M. do WAPDA o S4-
ZAMAN Thermal % i
L f— WAPDA .
“T'oial Humber of Sharzs P
Witness Lo abowe signatures
Sd/-
Ch. Muzhar Al Slo
Ch. Diwean Alj
Khan & Piraclin
- No. 1, Second Floor
Biock 6-13, Markaz F-6 |
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The Companies Ordinance, 1984
{(Company Limited By Shares)
ARTICLES OF ASSOCIATION
OF

KOT ADDU POWER COMPANY LIMITED

L PRELIMINARY

1. Table 'A' Not to Apply

The regulations in Table 'A' in the First Schedule to the
Companies Ordinance, 1984 shall not apply to the Company
except as reproduced herein.

Interpretation

In these Articles, unless the context or the subject matter
atherwise requires:

(a) “Affiliate” medns, as to any specified person, any other
person owning and controlling, owned and controlled
by, or under common ownership and control with such
specified person. '

(b)  “Articles” means these Articles as originally framed and
as from time to time altered in accordance with law.

(¢)  “Board” means a meeting of the Directors duly called
and constituted or as the case may be, the Directors
assembled at a Board.

(d) . “Company” means Kot Addu Power Company Limited.

(e) “Chief Executive” means the chief executive of the
Company appointed from time to time by the Directors.

® “Debt” means, as to the Cormpany, any obligation for
borrowed money (and any notes payable and drafts
accepted representing extensions of credit whether or
not representing obligations for borrowed money) which
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would, ‘in accordance with generally accepted
accounting principles in Pakistan at the time of
application, constitute a liability, but in any event
including (i) any obligation owed for all or any part of

the purchase price of property or other assets or for the

cost of property or other assets constructed or of
improvements thereto, other than accounts payable
inciuded in current liabilities and incurred in respect of
property purchased in the ordinary course of business,

(ii) any obligation secured by a Lien on, or payable out

of the proceeds of, production from property even

though the Company has not assumed or become liable

for the payment of such obligation, (iii) any obligations

that should be capitalised in respect of a lease -of
property that should be capitalised on the Company’s

balance sheet, and (iv) guarantees, endorsements and

other contingent obligations (other than any
endorsements of negotiable instruments for collection in

the ordinary course of business) for the payment,
discharge or satisfaction of any Debt of any other person

including any subsidiary, of the character described

above, whether arising directly or indirectly.
Notwithstanding anything to the contrary ,eonzamecr -"-'_'-
herein, the term ‘Debt’ shall exclude any obligation; of, il
the Company for borrowed money that it may, &om time ",k
to time, obtain for its working capital mqmrements‘
which may be secured by a Lien on the? Compan)r 5.
plant, machinery, accounts receivables, mventory, spar
parts efc. i

“Directors™ means the Directors for the time being of thie
Company.

“Facilitation ~Agreement” means the Facilitation
Agreement dated as of 27 June 1996 between the
President of the Islamic Republic of Pakistan for and on
behalf of the Islamic Republic of Pakistan and the
Company.

“Gas Supply Agreement” means the Gas Supply
Agreement dated as of 27 June 1996 between Sui
Northern Gas Pipelines Limited and the Company.

“Guarantee” means the Guarantee given by the President
of the [slamic Republic of Pakistan for and on behalf of
the Islamic Republic of Pakistan dated as of 27 June
1996 to the Company and NPKAL.
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Deleted

“Lien” means any mortgage, pledge, lien, interest,
conditional or instalment sales agreement, option
agreement, claim, charge or encumbrance of any kind.

“Member” has the meaning assigned thereto in Section

2()21).

“Month™ means a calendar month according to the
Gregorian calendar.

‘Note” means the Note issued by the Company to
WAPDA pursuant to the Note Agreement.

“Note Agreement” means the Note Agreement dated 26
June 1996 between WAPDA and the Company.

<F gy~ Deleted
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“Deleted
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HOffice” means the registered office for the time being of

.:-:fj}le Company.

S
cond®>” “Oil Supply Agreement” means the Oil Supply

(w)

4

)

()

Agreement dated as of 27 June 1996 between Pakistan
State Qil Company Limited and the Company.

“Ordinary Resolution” means a resolution passed at a
general meeting of the Company when the votes cast
{whether on a show of hands or on a poll) in favour of a
resolution by Members who, being entitled to vote in
person or by proxy, do so vote, exceed the number of
votes, if any cast against the resolution by Members so
entitled and voting.

“Ordinance” means The Companies Ordinance, 1984 or
any modification or re-enactment thereof for the time
being in force.

“Power Purchase Agreement” means the Power
Purchase Apgreement dated 27 June 1996 between
WAPDA and the Company.

“Public Offering” means a sale or transfer of shares
generally to the public involving a listing of shares on the
Karachi Stock Exchange or any other applicable stock

o e e 8 T L T L LT B
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exchange inside or outside Pakistan as opposed to 2
transaction involving a sale to a limited number of .
purchasers.

_“Registér" means, unless the context otherwise requires,
the register of Members to be kept pursuant to Section |
147. 3

“Relevant Basic Agreements” means the Facilitation |
Agreement, the Guarantee, the Power Purchase ]
Agreement, the Oil Supply Agreement, the Gas Supply |
Agreement, the Note Agreement, the Note and the
Services Agreement,

“Seal” means the common or official seal of the
Company.

“Section” means a section of the Ordinance. i
Deleted

“Services Agreement” means the Services Agreement
dated 27 June 1996 between WAPDA and the
Company. L

“shares” means shares in the ordinary share capital of ﬂlé:*_-;'.
Company, b 0TS

Deleted : Y

“Special Resolution™ means a special resolution of the .; o
Company as defined in Section 2(1){36). EHES

“Special Resolution Matters” means, inter alia, those
matters specified in Article 41 which are required to be |
approved by a Special Resolution by the Members at a
general meeting of the Company.

“US Dollars” and the symbol “US$" means dollars in the
lawful currency of the United States of America.

“WAPDA” means the Pakistan Water and Power
Development  Authority, a statutory corporation
established under the Pakistan Water and Power
Development Authority Act, 1958.
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BUSINESS

“WAPDA Nominee Directors” means Directors
nominated for election by WAPDA.

Words importing the ‘masculine gender include all other
genders.

Words importing the singular number include the plural
number and vice versa.

Expressions referring to writing shall unless the contrary
intention appears, be construed as including references
to printing, lithography, photography and other modes
of representing or reproducing words in a visible form.

Words importing persons shall include individuals,
corporations, bodies corporate, partnerships, joint
ventures,  trusts, unincorporated  organisations,
governments or governmental authorities or agencies or
any other legal entities,

The head notes are inserted for convenience and shall
not affect the construction of these Articles.

Unless the context otherwise requires words or
expressions contained in these Articles shall bear the
same meaning as in the Ordinance and, in relation to
bodies corporate incorporated outside Pakistan, shall
apply. so that such terms shall be construed in
accordance with the meaning of the nearest equivalent
term under the laws of the place of incorporation of such
body corporate.

a reference to any agreement or document is to that
agreement or document (and, where applicable, any of its
provisions) as amended, novated, restated or replaced
from time to time,

Public Company

The Directors shall have regard to the restrictions on the
commencement of business imposed by Section 146 if, and so far as,
those restrictions are binding upon the Company.
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SHARES

General

Shares under Directors’ Control

Subject to the provisions of the Ordinance and these Articles, the shares
of the Company shall be under the control of the Directors, who may
allot or otherwise dispose of the same to such persons, on such terms
and conditions, and at such times and for such consideration as the
Directors think fit.

Amount Pavable on Application

No shares shall be offered to the public for subscription except upon the
term that the amount payable on application shall be the full amount of
the nominal amount of the share.

Allotment of Shares

No share shall be issued at a discount except in accordance with the
provisions of the Ordinance. The Directors shall, as regards any
allotment of shares, duly comply with such of the provisions of Sections _...._
68 to 73, as may be applicable to the Company. The minimum = *--.c°
subscription upon which the Company may proceed to allot the Shares '3'_

shall be Rs. 10,000/~ (Rupees ten thousand). N

Share Certificates %

Every person whose name is entered as a2 Member in the Register shall, ™~
without payment, be entitled to receive within ninety (90) days after
allotment or within forty-five (45) days of the application for
registration of transfer, a certificate under the Seal specifying the share
or shares held by him and the amount paid up thereon including in
particular and without limitation such legends as the Company shall be
obliged to affix to certain of the certificates by law or as the Company
shall have agreed to affix pursuant to any contractual arrangements in
this respect. Provided that, in respect of a share or shares held jointly by
several persons, the Company shall not be bound to issue more than one
certificate, and delivery of a certificate for a share or shares to one of
several joint holders shall be sufficient delivery to all,

Certificate under Seal

The certificate of title to shares shall be issued under the authority of
the Directors or a committee of Directors when authorized thereto by

Q




the Directors in such manner and form as the Directors may from time
to time prescribe. The Seal shall be duly affixed to every share
certificate issued by the Company. The signature(s) on the certificate of
title to shares may be affixed by any mechanical or electronic method.

9. Issuance of new Certificate
If a share certificate is defaced, lost or destroyed, it may be renewed on
payment of such fee, if any, not exceeding Rs. 10/- (Rupees ten), and
on such terms, if any, as to evidence, indemnity and payment of

expenses incurred by the Company in investigating title as the Directors
think fit.

10.  Joint Holders

The Company shall not be bound to register more than four persons as
the joint holders of any share,

e Ilt - . Trusts Not Recognized

(E._'-J"(g:ept as required by law, no person shall be recognized by the
Company as holding any shares upon any trust, and the Company shail
g@it be bound by or be compelled in any way to recognize (even when
Jhaving notice thereof) any equitable, contingent, future or partial
: _interest in any share or any interest in any fractional part of a share or
" (except only as by these Articles or by law otherwise provided) any
other rights in respect of any share except an absolute right to the
entirety thereof in the registered holder.

12, Payment of Commission

The Company may at any time pay a commission to any person for
subscribing/agréeing to subscribe (whether absolutely or conditionally)
for any shares, debentures or debenture-stock in the Company, but so
that if the commission in respect of shares shall be paid or payable out
of capital, the statutory requirements and conditions shall be observed
and complied with, and the amount or rate of commission shall not
exceed such percentage on the shares, debentures, debenture-stock in
each case subscribed or to be subscribed, as may be determined by the
Board subject to any limits required by faw. The commission may be
paid or satisfied, either wholly or partly, in cash or in shares, debentures
or debenture-stock. The Company may also on any issue of shares pay
such brokerage as may be lawful; provided that such brokerage shall
not excesed such percentage on the shares, debentures or debenture-
stock, as may be determined by the Board subject to any limits required
by law.
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13.

Bar on Use of Company Funds

Except to the extent and in the manner allowed by Section 95, no part '

of the funds of the Company shall be employed in the purchase of, or m
loans upon the security of, the Company’s shares.

Transfer of Shares
Transfer

The instrument of transfer of any share in the Company shall be

executed by both the transferor and transferee, and the transferor shall :
be deemed to remain hoider of the share until the name of the transferee -

is entered in the Register in respect thereof.

Form of Transfer

Shares in the Company shall be transferred in the following form, or in ;

any usual or common form which the Directors shall approve:’

Kot Addu Power Company Limited

| of in- consideration of the sum of Rupees”

paid to me by of (the
“Transferee”), do hereby transfer to the Transferee
share(s) numbered to
inclusive), in Kot Addu Power Company Limited, to hold unto the

(both numbers being '

Transferee, his executors, administrators and assigns, subject to the
several conditions on which I held the same at the time"of the execution -

hereof, and 1, the Transferee, do hereby agrec to take the s&:d share(s)
subject to the conditions aforesaid. .

As witness our hands this day of 2‘0:‘."'- gwor: -
Transferor Transferee .’
Signature Signature
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17.

Witnesses: Full Name, Father's/
Husband's Name

l

Signature Nationality
Full Address: Occupation

Full address of transferee
Signature

Full Address:

Non-Refusal of Transfer of Shares

The Directors shall not refuse to transfer any fully paid shares unless the
transfer deed is defective or invalid. The Directors may decline to
recognize any instrument of transfer unless: '

(a) a fee not exceeding two rupees as may be determined by the
Directors is paid to the Company in respect thereof; and

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

If the Directors refuse to register a transfer of shares, they shall within
thirty (30) days after the date on which the instrument of transfer deed
was lodged with the Company, notify the defect or invalidity to the
transferee, who shall, after removal of such defect or invalidity be
entitled to re-lodge the transfer deed with the Company.

Closure of Register

On giving seven (7) days previous notice in the manner provided in the
Ordinance, the Register may be closed for such period or periods not
exceeding forty-five (45) days in any one (1) year as the Directors may




20.

from time to time determine, but not exceeding thirty (30) days at any
one time,

Transmission of Shares
Transmission

The executors, administrators, heirs or nominees, as the case may be, of
a deceased sole holder of a share shall be the only persons recognized
by the Company as having any title to the share. In the case of a share
registered in the names of two or more holders, the survivor or
survivors, shall be the only persons recognized by the Company as
having any title to the share.

Before recognizing any executor, administrator, heir or nominee the
Company may request such person(s) to obtain a grant of probate or
letters of administration, succession certificate or other legal
representation(s), as the case may be, from a competent court, provided
nevertheless that where the Company in its absolute discretion thinks fit
it shall be lawful for it to dispense with the production of probate or
letters of administration or succession certificate or other legal
representation(s) upon such terms as to indemnity or otherwise as the
Company in its absolute discretion may consider necessary.

Election to Register or Transfer

Any person becoming entitled to a share in consequence of the death or
insolvency of a Member shall, upon such evidence being produced as
may from time to time be required by the Directors, have the right,
either to be registered as a Member in respect of the share or, instead of
being registered himself, to make such transfer of the share as the
deceased or insolvent person could have made; but the Directors shall,
in either case have the same right to decline or suspend registration as

they would have had in the case of a transfer of the share by the,

deceased or insolvent person before the death or insolvency, = .-~

" = ey

Rights of Person Entitled by Transmission S, e

A person entitled to a share by transmission shall be entitled to.receive, '

and to give a discharge for, any dividends or other money paysble in
respect of the share, but he shall not be entitled in respect of it to
receive notices of, or to attend or vote at, meetings of the Company, or,
save as aforesaid, to exercise any of the rights or privileges of a
Member, unless he shall become a Member in respect of the share.

10
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D. Alteration of Capital

2¥. Power to lncréase Authorized Capital

The Company may, from time to time, by Special Resolution increase
the authorized share capital by such sum, to be divided into shares of
such amount, as the resolution shall prescribe.

22. urther Issue of Capital
Where the Directors decide to increase the capital of the Company by
issue of further ‘shares, such shares shall be offered to the Members in

proportion to the existing shares held by each Member unless a Special
Resolution is passed.

23.  Provisions Applicable to New Shares

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.

T

o
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%" %4.r... Cotsolidation and Sub-division
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T BAY : .
\ > The Company may, by Ordinary Resolution:

- ¥ i ;
“consolidate and divide its share capital into shares of larger

amount than its existing shares;

sub-divide its existing shares or any of them into shares of
smaller amount than is fixed by the Company’s memorandum of
association, subject, nevertheless, to the provisos to Section

92(1)(d);
(c)  cancel any shares which, at the date of the passing of resolution,
have not been taken or agreed to be taken by any person.
25. Reduction of Share Capital
The Company may, by Special Resolution, reduce its share capital in

any manner and with, and subject to, any incident authorized and
consent required by law.

11
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Iv.

MEETINGS AND PROCEEDINGS

A,

26.

2r

28.

29,

30.

General Meetings

- Statuto eeting

The statutory general meeting of the Company shall be held
within the period required by Section 157.

Annual General Meeting

A general meeting to be called the annual general meeting, shall
be held, in accordance with the provisions of Section 158,
within eighteen (18) Months from the date of incorporation of
the Company and thereafter once at least in every year within a
period of four (4) Months following the close of its financial
year and not more than fifieen (15) Months after the holding of
its last preceding annual general meeting as may be determined
by the Directors. 7

Other Meetings
All general meetings other than the statutory meeting or, an
annual general meeting shall be called extraordinary generql
meetings.

Extraordina eeti

general meeting, and extraordinary general mecbﬁgs'shall a!s P

be called on such requisition, or in default, rnay bamlicd
such requisitionists, as is provided by Section 159,:If attany fim

there are not within Pakistan sufficient Directors: ,capahre af
acting to form a quorum, any Director of the Company may:1 ca1| it

an extraordinary general meeting in the same manner as neari}'
as possible as that in which meetings may be called by thc

Directors.

Notice and Proceedings

Notice of Meetings

Notice for a general meeting shall be given in the manner
provided by the Ordinance to such persons as are, under the
Ordinance or the regulations of the Company, entitled to receive
such notices from the Company; but the accidental omission té

12
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give notice to, or the non-receipt of notice by, any Member shall
not invalidate the proceedings at any general meeting.

31.  Special Business

All business shali be deemed special that is transacted at an
extraordinary general meeting, and aiso ali that is transacted at
an annual general meeting with the exception of declaring a
dividend, the consideration of the accounts, balance sheet and
the reports of the Directors and auditors, the election of
directors, the appointment of, and the fixing of the remuneration
of, the auditors.

32 uorum

No business shall be transacted at any general meeting unless a
quorum of Members is present at that time when the meeting
proceeds to business. The quorum for general meetings shall be
not less than ten Members present in person or by proxy who
between them hold shares representing at least twenty five
percent (25%) of the total issued shares; provided that that
number must include at least one of WAPDA's representatives
_or proxies for so long as WAPDA continues to hold not less
. than twenty five per cent (25%) of the total issued shares.

*quorum is not present, the meeting, if called upon the requisition
of Members, shall be dissolved; in any other case, it shall stand
adjourned to the same day in the next week at the same time and
place, and, if at the adjourned meeting a quorum is not present
within half an hour from the time appointed for the meeting, the
Members present, being not less than two, shall be 2 quorum.

34,  Chairman of Meeting

The chairman of the Board of Directors, if any, shail preside as
chairman at every general meeting of the Company, but if there
is no such chairman, or if at any meeting he is not present within
fifteen (15) minutes after the time appointed for the meeting, or
is unwilling to act as chairman, any one of the Directors
presents 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 their number to be chairman.

as, diournment

13




36.

The chairman may, with the consent of any meeting at which a
quorum is present (and shall if so directed by the meeting),
adjourn the meeting from time to time but no business shall be
transacted at any adjourned meeting other than the business left
unfinished at the meeting from which the adjournment took
place. When a meeting is adjourned for ten (10) days or more,
notice of the adjourned meeting shall be given as in the case of
an original meeting. Save as aforesaid, it shall not be necessary
to give any notice of an adjournment or of the business to be
transacted at an adjourned meeting.

Voting

36.1 At any general meeting a resolution put to the vote of
the meeting shall be decided on a show of hands unless a
poll is (before or on the declaration of the result of the
show of hands) demanded. Unless a poll is so demanded,

a declaration by the chairman that a resolution has, on a’

show of hands, been carried, or carried unanimously, or
by a particular majority, or lost, and an entry to that
effect in the book of the proceedings of the Company
shall be conclusive evidence of the fact, without proof of
the number or proportion of the votes recorded in favor
of, or against that resolution.

36.2 For general meetings, the Company shall comply with

the e-voting requirements as notified in the Companies
(E-Voting) Regulations, 2016 (as amended) or as

otherwise prescribed by the Securities and E'{change

Commission of Pakistan.

Polk: Demand for; Manner and Time of Taking: :

A poll may be demanded only in accordance with the prov:smns B

of Section 167.

If a poll is duly demanded, it shall be taken in accordance with

the manner laid down in Section 168 and the result of the poll
shall be deemed to be the resolution of the meeting at which the
poll was demanded.

A poll demanded on the election of chairman or on a questlon of
adjournment shall be taken at once.

Casting Vote

14
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38.1

39.

40.

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 at which the poll is demanded, shail not
have or exercise a second or casting vote.

Right Of Direct Attend General Meetin

Every Director of the Company shall have the right to attend
any general meeting of the Company and also to take part in the
discussion thereat.

Resolutions at General Meetings

Special Resolution Matters will require a Special Resolution at a
general meeting. '

Resolution Passed at'Adjourned Meeting,
Where a resolution is passed at an adjourned meeting of:

(8  the Company;

(b)  the holders of any class of shares in the Company,
(¢)  the directors of the Company; or

(d)  the creditors of the Company;

the resolution shall, for all purposes, be treated as having been
passed on the date on which it was in fact passed, and shall not
be deemed to have been passed on any earlier date.

Special Resolution Matters
The following matters require a Special Resolution:

(a) any change in the authorised ordinary share capital of the
Company, or the issuance of any additional ordinary share
capital or of any option or right to subscribe to additional
ordinary share capital of the Company; provided, however, that
the Company may issue (i) additional shares of ordinary share
capital in 2 pre-emptive rights offering to all Members, (ii)
debenture stock and (iii) in the event that the applicable laws of
Pakistan authorise the issuance of nen-voting ordinary share
capital, shares of non-voting ordinary share capital to WAPDA
in exchange for its shares of voting ordinary share capital,

(b) sale or issuance of any interest in the Company giving

any right to participate in the profits of the Company or in
respect of profits relating to any asset of the Company or

15
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conferred on any person (including any of the Members)
including but not limited to net profit interest agreements or any
arrangements for sharing income or profits except to the extent
that the same are entered into as a part of an incentive
compensation arrangement in connection with the provision of
goods or services to the Company upon terms that (taking into
account such arrangement) are competitive in the relative
market;

() incurring any new Debt, where the principal exceeds five
hundred thousand US Dollars (US$500,000) (or its equivalent in
any currency) other than for the purpose of refinancing any
existing Debt provided that (i) the refinancing Debt is at a lower
cost of funds to the Company than such existing Debt and (ii)
the principal amount of such refinancing Debt does not exceed
the outstanding principal balance of such existing Debt at the
time the refinancing is issued;

(d) the acquisition, disposal, sale, transfer, lease, licence or
other disposal of any asset (including shares) or interest in an
asset (other than in the ordinary course of business), in any
single transaction, or series of transactions, where the net
proceeds of such transaction or transactions exceed, in the
aggregate, five hundred thousand US Dollars (US$500,000) (or
its equivalent in any currency).

(e) making any loan other than credit given in the ’normal "“’-“__
course of the Company’s business, providing any guarantee or ?
indemnity (other than in the normal course of busmtss) or. 3
granting any security interest over any of the assets of the -'-. e
Company to support the obligations of a third party; Rl l o e "

L

H repurchasing any shares other than for the then fa\i}'“
market value thereof other than in connection with the issuante *.
of non-voting Ordinary Share Capital to WAPDA in exchange
for its shares of voting Ordinary Share Capital and provided
further that such repurchase is in accordance with the
procedures for repurchase established by the applicable laws of
Pakistan;

(&) the initiation, conduct, defence, compromise or
settlement of any claim or series of claims by or against the
Company involving an amount, which either individually or in
the aggregate, is in excess of five million Dollars (US
$5,000,000) (or its equivalent in any currency);

(h) any amendment of any of the Relevant Basic
Agreements, the exercise or waiver of any material right of the

16



42,

45,

Company under any of the Relevant Basic Agreements, or the
initiation, conduct, defence, compromise or settlement of any
claim by or against the Company under any of the Relevant
Basic Agreements;

0] the removal of any Director, or any other change in the
number or composition of the Board of Directors;

)] any Public Offering ;

(k) fixing the dividend policy or any change to the dividend
policy of the Company;

The replacement of the Company's auditors shall be a Special
Resolution Matter, unless the firm to be appointed to replace
the existing firm is either one of the following leading
international accountants, namely PriceWaterhouseCoopers,
Ernst & Young, Deloittes and KPMG (the “Big 4 Firms"), or
the associate firm in Pakistan of one of the Big 4 Firms in which
case a Special Resolution will not be required. '

Votes of Members

Right to Vote

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 which case the provisions of Section 178
shall apply. On a poll every Member shall have voting rights as
laid down in Section 160. '

Voting By Joint Holders

[n case of joint-holders the vote of the senior who tenders a
vote, whether in person or by proxy 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,

Member Of Unsound Mind

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 of hands or on a poll, by his committee or
other legal guardian, and any such committee or guardian may,
on a poll, vote by proxy.

17




46.

47.

48,

49,

ting: oration Repre tativcs

On a poll, votes may be given either personally or by proxy. .
Provided that no body corporate shall vote by proxy unless a °
resolution of its directors in accordance with the provisions of
Section 162 is in force.

Proxy to be in Writing

47.1 The instrument appointing a proxy shall be in writing
under the hand of the appointer or of his attorney duly
authorized in writing or if the appointer is a body
corporate be under its seal or be signed by an officer or
an attorney duly authorised by it. A proxy must be a
Member of the Company.

47.2 At a general meeting, in case of e-voting, a proxy may or
may not be a Member of the Company.

Instrumen ointing P to be De:

The instrument appointing a proxy and the power-of-attorney or
other authority (if any) under which it is signed, or a notarially
certified copy of that power or authority, shall be deposited at
the Office not later than forty-eight hours before the time for
holding the meeting at which the person named in the
instrument proposes to vote and in default the mstrument of.
proxy shall not be treated as valid. T
E Prox , B " Sivier

-, i
 t—

An instrument appointing a proxy may be in the fo]]owmg form,-
or a form as near thereto as may be: L

M
-

KOTADDU POWER COMPANY LIMITED

7

in the district of. ,
being a Member of Kot Addu Power Company Limited, 1}
hereby appoint of as my proxy

to vote for me and on my behalf at the
(annual/extraordinary as the case may be) general
meeting of the Company to be held on the [ ] day of [
Jand at any adjournment thereof.

18
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49 A E-Voting

Members opting for e-voting shall communicate their intention
to opt for e-voting and demand of poll for resolutions through
an instrument of e-voting to the Company at least ten (10) days
before holding of the general meeting, through regular mail or
electronic mail at the registered address/email of the Company
provided in the notice of the general meeting. The instrument of
e-voting and demand of poll for resolution shall be in the
following form or a form as near thereto &s may be:

KOT ADDU POWER COMPANY LIMITED

Option 1
Appointing other person as Proxy

1/We, of _ being member of Kot
Addu Power Compeany Limited, holder of share(s) as per
Register Folio No. hereby Appoint Folio
No. (if member) of or failing him/her
, PFolio No. (if member) of
as my / our proxy in my / our absence to attend and vote
for-me / us, and on my / our behalf at the Annual General Meeting /

2 'Extracramary General Meeting of the Company to be held on
'aru:l 'at_ any_ adjoununent thereof. Signed under my / our hand this

Signature should agree
with the specimen signature
registered with the Company

Signed in the presence of.

Signature of witness Signature of witness
CNIC CNIC

19




Option 2 _
E-Voting as per the Companies (E-voting) Regulations, 2016

i
!
1/We, of being a member of‘!

Kot Addu Power Company Limited, holder of
share(s) as per Register Folio No. hereby opt for e-voting through

Intermediary and hereby consent the appointment of execution officer (ABC)
as proxy and will exercise e-voting as per The Companies (e- vonng}l
Regulations, 2016 and hereby demand for poll for resolutions.

My secured email address is __, please send me lngm
details, password and elecrmmc signature through email.

Signature should agree '
with the specimen signature |
registered with the Company |

Signed in the presence of:

Signature of witness
CNIC

50. vocation of i

A vote given in accordance with the terms of an instrument of :
proxy shall be valid 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 transfer 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 ori
adjourned meeting at which the proxy is used. i
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V.

MANAGEMENT AND ADMINISTRATION

A.

51,

82,

52.3

524

52.5

Board of Directors

Directors

The first Directors of the Company shall be:

(1)  Mr. Khalid Jawed

(2)  Mr. Bashir Ahmed Abbasi

(3)  Mr. Javed Aslam Callea

(4) M. Khalid Mohtadullah

(5) Mr. Akbar Khan

(6)  Mr. Justice (Retd) Ch. Khalid Mehmood
(7)  Mr. Arshad Zaman

and two other persons who shall be nominated by a majority of
the Subscribers to the Memorandum within a period ending six
months from the date of incorporation and in any case not later
than thirty five (35) days prior to the first annual general
meeting of the Company (hereinafter collectively referred to as
the “First Directors”). The First Directors shall hold office until
the first annual general meeting of the Company.

Number of Elected Directors

*, 52.1  The number of elected Directors shall be seven (or such other

number as may be specified through a Special Resolution) and
shall be not less than the minimum number required from time to
time by applicable laws of Pakistan for a company of the type
which the Company is.

Deleted

Directors nominated for election by WAPDA are herein referred
to as “WAPDA Nominee Directors”.

The Directors shall be elected in accordance with the provisions
of Section 178 (5).

In addition to the Directors elected or deemed to have been
elected under Article 52, the Company may have up to one (1)
Director nominated by the Company’s creditors or other special
interests by virtue of contractual arrangements.

21
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53.

54,

55.

56.

56.1

56.2

Chair the Board

The Directors may elect one of their number as the Chairman of
the Board and vest in him such powers and functions as they
may deem fit in relation to the management and administration
of the affairs of the Company subject to their general
supervision and control.

Chief Executive

The Chief Executive shall be appointed by the Directors in
accordance with Section 199 and shall be entitled to all the
rights and privileges and subject to all the liabilities of that
office. The Directors may vest in him such powers and functions
as they deem fit in relation to the management and
administration of the affairs of the Company subject to their
general supervision and control.

Remuneration

Subject to any approval or limits required by law, the terms and
conditions and remuneration of:

(a) Director for performing extra services, including the
holding of the office of Chairman,

(b) the Chief Executive, and

(c) any Director for attending the meenngs Df th
or a Committee of Directors

shall be determined by the Board of Directors. *;

Alter irector

A Director may appoint any person qualified to be appointed as
g Director in accordance with these Articles, except that an
alternate Director shall not require any share qualification, or
another Director to be his alternate Director.

Any appointment or removal under this Article shall be made by
notice in writing signed by the Director making the same and
need not be in any particular format as long as its intent and the
name of the person appointed or removed are clearly stated,
Such notice may be sent to the Company or tabled at a Board’
meeting by the appointing Director or his proposed alternate,
Upcen receipt by the Company or upon being tabled at a Board
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56.3

56.4

58.

meeting as aforesaid, the appointment of the alternate Director
shall be deemed to have been approved by the Board.

Such an alternate Director shall be entitled to notice of meetings
of the Directors and to attend and vote thereat accordingly and
generally to exercise all the rights of such absent Director
subject to any limitations in the instrument appointing him. For
the purposes of the proceedings at such meetings, the provisions
of these Articles shall apply as if any alternate Director (instead
of his appointer) were a Director.

An alternate Director shall ipso facto vacate office as and when
his appointer (a) vacates office as a Director; (b) removes the
appointee from office; or (c) returns to Pakistan. Provided upon
each occasion upon which the appointer thereafter leaves
Pakistan again, and unless the appointer shall have informed the
Company to the contrary, he shall be deemed to have
reappointed the appointee as his alternate Director and no
further approval of the Board shall be required unless the
appointer desires to approve another person not previously
approved by the Board as his alternate and takes the necessary
steps to do so pursuant to this Article 56.

If an alternate Director shall be himself a Director, his voting
rights shall be cumulative but he shall not be counted more than
once for the purposes of quorum.

Powers and Duties of Directors
eneral Manasemen: wers

The business of the Company shall be managed by the
Directors, 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 Ordinance or by these
regulations, required to be exercised by the Company in general
meeting, subject nevertheless to the provisions of the Ordinance
or to any 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.

B Wi OWET:
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Subject to the provisions of Article 41, the Board may exercise
all the powers of the Company to borrow money and to
mortgage or charge its undertaking, property and assets (both
present and future), and to issue debentures, debenture stock,
and other securities, whether outright or as collateral security
for any debt, liability or obligation of the Company or of any
third party.

59. Duties of Directors

The Directors shall duly comply with the provisions of the
Ordinance and in particular with the provisions in regard to the
registration of the particulars of mortgages and charges
affecting the property of the Company or created by it, to the
keeping of a register of the Directors, and to the sending to the
registrar of en annual list of Members and a summary of
particulars relating thereto, and notice of any consolidation or
increase of share capital, or sub-division of shares, and copies of
Special Resolutions and a copy of the register of Directors and
notifications of any changes therein. i,

60.  Minute Books

The Directors shall cause minutes to be made in books .ii-go

ided: ]
for the purpose of: “f e,

r

(a)  all appointments of officers made by the Directors;

PR
- b e

(b)  the names of the Directors present at each meeting of
the Directors and of any committee of the Directors;

(c) all resolutions and proceedings at all meetings of the
Company and of the Directors and of committees of
Directors; and every Director present at any meeting of
Directors or committee of Directors shall sign his name
in a book to be kept for that purpose.

C. Disqualification of Directors
61.  Disqualification of Directors
61.1 No person shall be appointed or become a Director:

(a) it he is not 2 Member (except in the case of the Chief
Executive); or '
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(b) if he suffers from any of the other disabilities or
disqualifications mentioned in Section 187;

(c) if, in the case of a WAPDA Nominee Director, he is not an
officer of WAPDA or any Affiliate of WAPDA.

61.2 A Director shall cease o hold office as a Director:

(a) if he becomes disqualified or disabled from being 2 Director
on any of the grounds mentioned in Section 187; or

(b) if he is removed by a resolution of the Members as
hereinafter provided; or

(c) if by notice in writing given to the Company he resigns his
office; or '

(d) if he fails to acquire his qualification shares within two (2)
Months of his appointment; or

(e) if, in the case of a WAPDA Nominee Director, he ceases to
be an officer of WAPDA or any Affiliate of WAPDA: or

(f) if he accepts a loan or guarantee from the Company in
contravention of Section 195 ;

Provided, however, that no Director shall vacate his office by
reason only of his being a Member of any company which has
entered into contracts with, or done any work for, the Company
but such Director shall not vote in respect of any such contract
or work, and if he does so vote, his vote shall not be counted.

D. Proceedings of Directors

C62. Meetings of Directors

62.1 The Directors may meet together for the despatch 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, summon a meeting of Directors.
Seven (7) days notice at the least (exclusive of the day on which
the notice is served or deemed to be served, but inclusive of the
day for which notice is given) shall be given for a meeting of
Directors provided that, if all the Directors entitled to attend
and vote at any such meeting so agree, in writing, a meeting
may be held of which less than seven (7) days notice has been
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62.2

63.1

64,

65.

66.

66.1

given, It shall be necessary to give notice of a meeting of
Directors to any Director for the time being absent from
Pakistan.

The Directors may, if circumstances so require, hold Board
Meetings by video-conference or by telephone conference call
provided that each Director is able to hear and identify all other
Directors speaking on the call. A video-conference or telephone
conference call may be recorded and the recording preserved for
the purpose of preparing minutes and as a record of the
meeting.

Quorum at Board Meetings

The quorum for meetings of the Board of Directors shall be four
Directors or one third of the Board (whichever is higher)
present in person; provided that that number must include at
least one Director nominated by WAPDA for as long as
WAPDA retains a shareholding of at least 26%.

If at any meeting of the Board of Directors of which proper
notice has been given, a quorum is not present thirty (30)
minutes after the scheduled start time for the meeting, the

meeting shall be adjourned to the same time and place on-the™ . -
date which is seven (7) calendar days after the date of the.! ~

original meeting.

Resolutions at a Board Meeting R

A

Al resolutions of the Board of Directors shall be effectivi

passed by a majority of the Directors present at a pr{_}pgr‘ly.rl 4
convened meeting of the Board of Directors at which a quérum..—z.+ =

as required by Article 63 is present.

Chairman of Directors Meetings

The Chairman of the Board shall preside at all meetings of the
Board but, if at any meeting the chairman is not present within
ten (10) minutes after the time appointed for holding the same
or is unwilling to act as chairman, the Directors present may
choose one of their number to be chairman of the meeting,

Committees

The Directors may delegate 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 fit. Any
commitiee so formed shall, in the exercise of the powers so
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66.2

66.3

67.

delegated, conform to any restrictions that may be imposed on it
by the Directors.

A committee may elect a chairman of its meetings, but, if no
such chairman is elected, or if at any meeting the chairman is not
present within ten (10) 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 to be chairman of the
meeting.

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

Validi irectors’ Act

" All acts done by any meeting of the Directors or of 2 committee

of Directors, or by any person acting as a Director, shall,
notwithstanding that it be afterwards discovered that there was
some defect in the appointment of such Directors of persons

acting as eforesaid, or that they or any of them were
* i disqualified; be as valid as if every such person had been duly

{:i appointed and was qualified to be a Director.

69.

Resolution in Writing

Except for the matters specified in Section 196(2), a Resolution
in writing signed by all the Directors for the time being in office
shall be as valid and effectual as if it had been passed at a
meeting of the Board duly called and constituted. For this
purpose, it shall be permissible to circulate the text of the
proposed resolution duly signed by the Chief Executive and
obtain the signatures of all the other Directors thereon
separately by fax (the signed original whereof shall be sent in
due course by mail or courier to the Company for its record)
and such resolution shall be effective as soon as the text of the
resolution signed by each of the other Directors shall have been
faxed to and received by the Company.

Election and Removalof Directors

First Election of Directors

At the first annual general meeting of the Company, ail the
Directors shall stand retired from office, and Directors shall be
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70.

71.

72.

73.
THE SEAL
74. m

elected in their place in accordance with Section 178 for a term
of three (3) years.

Eligibility for Re-election
A retiring Director shall be eligible for re-election.
Election in Acc nce with Ordinanc

The Directors shall comply with the provisions of Sections 174
to 178 and Sections 180 and 184 relating to the election of
Directors and matters ancillary thereto.

Notwithstanding that the number of persons offering themselves
for election as Directors is not more than the number of
Directors fixed under Article 52, the number of votes cast in
favour of each candidate and the name of the Member casting
such votes shall be recorded in the minutes of the meeting.

illing casual Vacane

Any casudl vacancy occurring on the Board of Directors may be
filled up by the Directors; Provided that if the casual vacancy
occurs because a WAPDA Nominee Director ceases to be a
Director, WAPDA may nominate a person qualified for
appointment as Director to fill the vacancy and the Directors
shall appoint such person to fill the vacancy. The person so
chosen shall be subject to retirement at the same date as if he
had become a Director on the day on which the Director in
whose place he is chosen was last elected as Director.

S

Removal of Director
The Company may remove a Direclcf'it—l-._&icporda,ncp with
Article 41(i) to the extent not inconsistent with thé provisions of
the Ordinance. Vet TR g

BT

n 1

The Directors shall provide a common seal of the Company which shall
not be affixed to eny instrument except by the authority of a resolution
of the Board or by a committee of Directors authorized in that behalf by
the Directors, and two Directors or one Director and the secretary of
the Company shall sign every instrument to which the common seal is

affixed.
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T Official Seal

The Directers may provide for the use in any territory, district or place
not situated in Pakistan, of an official seal which shall be a facsimile of
the common seal of the Company, with the addition on its face of the
name of every territory, district or place where it is to be used. The
provisions of Section 213 shall apply to the use of the official seal.

VIL. DIVIDENDS AND RESERVE

76. Declaration of Dividends

The Company in general meeting may declare dividends but no dividend
shall exceed the amount recommended by the Directors.

77. Interim Dividends

The Directors may from time to time pay to the Members such interim
dividends as appear to the Director to be justified by the profits of the
Company.

Dividends Payable Out of Profits

; No dividends shall be paid otherwise than out of profits of the year or
Rl e any other undistributed profits. No unpaid dividend shall bear interest
. against the Company. '

79. Dividends Payable on Amount Paid on Shares

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

80. Reserve Fund

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 Cdmpany may be properly applied,
and pending such application may, at the like discretion, either be
‘employed in the business of the Company or be invested in such
investments (other than shares of the Company) as the Directors may,
subject to the provisions of the Ordinance, from time to time think fit.

81. Profit Carried Forward
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82.

83.

84,

8s.

ACCOUNTS

86.

87.

The Directors may carry forward any profits which they may think
prudent not to distribute, without setting them aside as a reserve.

Payment of Dividends in Specie

With the sanction of a general meeting any dividend may be paid wholly
or in part by the distribution of specific assets and in particular of paid-
up shares or debentures of any other company or in any one or more of
such ways. Where any difficulty arises in regard to such distribution, the
Directors may settle the same as they think expedient, and in particular
may fix the value for distribution of such specific assets or any part
thereof and may determine that cash payments shall be made to any
Members upon the footing of the value so fixed, in order to adjust the
rights of all Members, and may vest any such specific assets in frustees
upon trust for the Members entitled to the dividend as may seem
expedient to the Directors.

Dividends to Joint Holder:

If several persons are registered as joint-holders of any share, any one
of them may give effectua! receipt for any dividend payable on the
share,

Unclaimed Dividends
All dividends unclaimed for one (1) year ‘after being declared may be

invested or otherwise made use of by the Board for the benefit of the
Company until claimed.

Period for Payment of Dividend

",

The dividend shall be paid within the period laid down"in Sectioq 251.

4

teeer

Books of Account

The Directors shall cause to be kept proper books of account as
required under Section 230,

Place where Accounts Kept

The books of account shall be kept at the Office or at such other place
as the Directors shall think fit and shall be open to inspection by the
Directors during business hours.
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88.

89,

90.

92.

Inspecti embers

The Directors shall from tinie to time determine whether and to 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
of any account and book or papers of the Company except as conferred
by law or authorized by the Directors or by the Company in general
meeting.

Annual Accounts and Balance Sheet

The Directors shall as required by Sections 233 and 236 cause to be
prepared and to be laid before the Company in general meeting such
profit and loss accounts and balance sheets duly audited and reports as
are referred to in those Sections.

Compliance with Ordinance

The Directors shall in all respects comply with the provisions of
Sections 230 to 247 as may be applicable.

- Capitalization of Profits

% The Company in general meeting may upon the recommendation of the
 Directors, resolve that it is desirable to capitalize any part of the
amount for the time being standing to the credit of any of the
Company’s reserve accounts or to the credit of the profit and loss
account or otherwise available for distribution, and accordingly that
such sum be set free for distribution among the Members who would
have been entitled thereto if distributed by way of dividend and in the
same proportions, on condition that the same be not paid in cash but be
applied in or towards paying up in full un-issued shares or debentures of
the Company to be allotted and distributed, credited as fully paid up to
and amongst such Members in the proportion aforesaid, and the
Directors shall give effect to such resclution.

Audit

Auditors shall be appointed and their duties regulated in accordance
with Sections 252 to 255.
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IX. NOTICES

93.

~ Notice to Members, etc.

Notice shall be given by the Company to Members and auditors of the
Company and other persons entitled to receive notice in accordance
with law.

X. SECRECY

94.

95.

Secrecy -

Every Director, manager, adviser, auditor, trustee, Member of a
committee, officer, servant, agent, accountant or other person
employed in the business of the Company shall, if so required by the
Directors before entering upon his duties, sign a declaration pledging
himself to observe a strict secrecy respecting all transactions of the
Company with its customers and the state of accounts with individuals
and in matters relating thereto, and shall by such declaration pledge
himself not to reveal any of the matters which may come to his
knowledge in the discharge of his duties except when required to do so
by the Directors or by any general meeting or by a court of law and
except so far as may be necessary in order to comply with any of the
provisions in these presents.

Members' Access to Company Premises

No Member or other person (not being a Director) shall be entitled to
enter upon the property of the Company or examine the Company's
premises or properties without the permission of the Board Director,
subject to Article 88, to require discovery of or any information
respecting any detail of the Company’s trading or any matter which is
or may be in the nature of a trade secret, mystery of trade, or secret
process or of any matter whatsoever which may relate to the conduct of
the business of the Company and which in the opinion of the Board will

be inexpedient, in the interest of the Mernh..rs of thc Company, to
communicate. ;

d"

XI. RECONSTRUCTION e

96.

On any sale of the undertakings of the Company the Directors or the
liquidators on a winding up may, if authorized by a Special Resolution,
accept fully paid share, debentures or securities of any other company,
either then existing or to be formed for the purchase in whaole or in part
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of the property of the Company, and the Directors (if the profits of the
Company permit), or the liquidators (in a winding up), may distribute
such shares or securities, or any other properties of the Company
amongst the Members without realization, or vest the same in trustees
for them, and any Special Resolution may provide for the distribution or
appropriation of the cash, shares or other securities, benefits or
property, otherwise than in accordance with the strict legal rights of the
Members or contributories of the Company, and for the valuation of
any such securities or property at such price and in such manner as the
meeting may approve, and all holders of shares shall be bound to accept
and shall be bound by any valuation or distribution so authorized, and
waive all rights in relation thereto save only such statutory rights (if
any) as are, in case the Company is proposed to be or is in the course of
being wound up, incapable of being varied or excluded by these
presents.

XII. WINDING UP

Division and Distribution of Assets Upon Dissolution

If the Company is wound up, the liquidator may, with the sanction of a

=\ Special Resolution of the Company and any other sanction required by
=\ law, divide amongst the Members in specie or kind the whole or any
. part of the assets of the Company (whether they shall consist of
“: property of same kind or not) and may, for such purpose, set such value
" as he deems fair upon any property to be divided as aforesaid and may

determine how such division shall be carried out as between the
Members or different classes of Members, The liquidator may, with the
like sanction, vest the whole or any part of such assets in trustees upon
such trust for the benefit of the contributories, as the liquidator with the
like sanction, shall think fit, but so that no Member shall be compelled
to accept any shares or other securities whereon there is any liability.

X1I. INDEMNITY

98.

Indemnification

Subject to the provisions of Section 194, every Director, Chief
Executive and other officer or agent for the time being of the Company
shall be indemnified by the Company against (and the Board shall out of
funds of the Company pay) all costs, losses and expenses which any
officer or servant may incur or become liable to pay by reason of any
contract entered into or act or thing done by him as such officer or
agent or in any way in the proper discharge of his duties including travel
expenses and in particular and so as not to limit the generality of the
foregoing provisions against all liabilities incurred by him in defending
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any proceedings, whether civil or criminal, except those brought by theh

Company agamst him, in which judgement is given in his favour or in
o whlch he is acquitted, or in connection with any application under
Se‘c’tlon 488 in which relief is granted to him by the court.
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ANNEXURE C

CERTIFICATE OF INCORPORATION
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) Ly : CERTIFICATE FOR COMMENCEMENT OF BUSINESS .}

3 {Under section 146 (2] of ths Companies Ordinancs, 1984 (XLVII of 1984)

— '.'. COMPANY REGISTRATION NO,I-C1977

3 "KOD ADDU POWER COMPANY 35
, | hereby certify that the fers vl

7y
s

which was Incorporated under the.
25th

S
At
\LyiY
e,

Companies Ordinance, 1584 (XLVIl of 1384), on the
day of....ARTLL 1998 and which has filed & duly veritied

SEET

declaration in the prescribed farm that the conditionsof clauses {a) to {e} of sub-section f}_@
{1) of section 148 of the ssid Ordinance have been complied with, is entitisd to . i:;“}

i

E

commence business,

Islamabed

Given under my hand st Tia = 4,
i gy H dey of Juna . g3
ainety-six ; )

one thousand nine hundred and
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{Under section 32 of the Companies Qrdinance, 1984 (XL VII of 1984)

el

Company Registration No. _1=01977 -

Thereby certify, that"KOT ADDU POWER GOMPANY LIMITEDN
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is this day 'hlcorporatcd under the Companies Ordinance, 1984

(XLVII of 1984) and that the company is limited by _gheres

~

ey

Given under’ my hand at_ZIslemabad
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this _ -&-g/L day of April
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ANNEXUREE

PLANT AND COLONY LAY-OUT
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ANNEXURE F

SINGLE LINE KEY DIAGRAM




("B 5 National Transmission & Despatch CompanvLid

: 051 -4939217 Office of the
4903 General Manager (S.0)
051 —9250532/4939227 National Power Control Centre
NTDC, H - 8/1, Islamabad.
No. &f / Ef’é ] /GM(SO)/AddL.C.E (NRCC)/(Drawing). Dated: 03 /2021

General Manager Engineering,
KAPCO ,Kot Addu.

Subject Single Line Key Diagram 0f220/132 kV Kot Addu Switchyard

Reference: : Office letter No. KCW/2510/11 dated 24-03-2021

Enclosed please find herewith ‘final single line diagram’ of subject Power Plant as per
information provided/verified vide above referred letter. Kindly ensure that the designated
operational code numbers have been properly marked on the respective equipment in Control room,
Relay room and Switch yard. Any discrepancy observed in final drawing, be -conveyed to the
undersigned at the earliest. ' '

PURPOQSE: Proposed replacement of 220/132kV, Auto-Transformers T-3&4(2*100MVA) with
220/132kV, Auto-Transformer T-6(200MVA).
(As per up gradation work due to aging of existing auto-transformers)

NOTE: This verified updated drawing of the station(s) will be implemented after completion
of modification work during the shutdown at the station(s). The ISOLATION and
RESTORATION switching for the shutdown will be carricd qut accordmg to
EXISTING and VERIFIED UPDATED NEW dray ;

NPCC/NTDC, Islamabad.

Copy for information:
General Manager (Power Planning), NTDC, Lahore.

CTO, CPPA-G, Islamabad

Chief Engineer substation Design, NTDC, 143-WAPDA house Lahore.
Chief Engineer (System Protection), NTDC, Lahore

Director RCC (South), Jamshoro.

Deputy Director (/D) ,NCC, Islamabad

Deputy Director (SCADA) NPCC, Islamabad.
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ANNEXURE G

GENERATION LICENSE
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N ational Electric Power Regulatory Authorlty ,

Islamic Republic of Pakistan
2nd Floor, OPF Building, G-5/2, Islamabad.
R Ph: 9207200 Ext: BIBO'E_—;(gnx: 921 0215
egistrar E-mail : office@nepra.org.p
& Direct Phone : (051) 9206500

No. NEPRA/R/LAG-18 / Hé&Fo-H 22 -9 _ 2004

Chief Executive Officer,

M/s. Kot Addu Power Company Ltd.
Kot Addu Gas Turbine Power Station,
District Muzaffargarh (PC 34060),

Subject: Grant of Generatlon Licence IPGL/020/2004
Licence Application No. LAG - 18

M/s. Kot Addu Power Company Ltd.
Please refer to your application No. nil, dated 17.06.2002 for 8 Generation Licence.
2. Enclosed here is Generation Licence No, IPGL/020/2004 granted by the Authority to
Ms. Kot Addu Power Company Ltd. The Licence is granted to you pursuant to Scction |5 of

the Regulation of Generation, Transmission and Distribution of Electric Power Act (XL of
1997).

3. Please quote.above mentioned Generation Licence No. in your futurc correspondence
with the Authority.

DA/As above,

Copy for information to Director General, Pakistan Environmental Protection Agency,
44-E, Office Tower, Blue Area, 1slamabad.
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National Electric Power Regulatory Authority
{NEPRA)
Islamabad — Pakistan

GENERATION. LICENCENR

No. JPGL/620 [RoD4

; Authority (NEPRA) under Section 15 of the Regulation of Generation,

i§ Transmission and Distribution of Electric Power Act, 1997 (XL of 1997), the

| In exercise of the Powers confested upon the National Electric Power Regulatory

E3 Authority hereby grants a Generation Licence to:

Kot Addu Power Company Limited

Incorporated under the Companies Ordinance, 1984
Under Certificate of Incorporation

No. 1-01977 Dated 25™ April 1996

§ to engage In generation business subject to and in accordance with the

"§ Articles of this Licence.
(€ Given under my hand this 2anok day of Seplimben , Two Thousand

2ist day of Se.p{nm‘o-vv y Two Thousand

& Four, and expires on

& Twenty One. .

7oVl Raggp
< o

zz_b?.s‘f £4

REGISTRAR

WAl O g
Lugane >

Registrar
[NEPRA|

L
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National Electric Power Regulatory Authority
Islamic Republic of Pakistan

NEPRA Tower, Attaturk Avenus {East), G-5/1, Islamabad
2 Ph: +92-51-9206500, Fax: +82-51-2600026
Registrar Web: www.nepra.org.pk, E-mall: ragistrar@nepra.org.pk

No. NEPRA/R/LAG-18// #C>E L= "F1 September 08, 2022

Mr. Aftab Mahmood Butt

Chief Executive

Kot Addu Power Company Limited
5 B/3, Gulberg-Ill, Lahore

Subject: Renewal of Generation Licence No. IPGL/020/2004
Licence Application No. LAG-18
Kot Addu Power Company Limited (KAPCO)

Reference:  KAPCO letter No. KAPCO/CE0/2021/423 dated 24.06.2021

It is intimated that the Authority has approved renewal in Generation Licence No.
1PGL/020/2004 dated September 22, 2004 in respect of Kot Addu Power Company Limited (KAPCO)
pursuant to Section 26 of the NEPRA Act read with Rule-5(2) of the NEPRA Licensing (Generation)
Rules, 2000. ' |

2. Enclosed please find herewith determination of the Authority in the matter of Renewal of

Generation Licence No. IPGL/020/2004 dated September 22, 2004 granted to KAPCO.

Enclosure: As Above

o ©F 2.
(Syed Safeer Hussain)

Capy to:

1. Secretary, Power Division, Ministry of Energy, ‘A’ Block, Pak Secretariat, Islamabad

2. Managing Director, Private Power & Infrastructure Board (PPIB), Ground & 2nd Floors, Emigration
Tower, Plot No. 10, Mauve Area, Sector G-8/1, Islamabad )

3. Managing Director, NTDC, 414 WAPDA House, Lahore _

4. Chief Executive Officer, CPPA(G), 73 East, A.K. Fazl-ul-Haq Road, Blue Area, Islamabad

5. General Manager, National Power Control Centre (NPCC — NTDC), Faiz Ahmed Faiz Road, H-8/1,
Islamabad

6. Chief Executive Officer, Multan Electric Power Company, MEPCO Headguarters, Khanewal Roagl,
Multan

7. Director General, Environmental Pratection Department, Government of the Punjab, National Hockey
Stadium, Ferozpur Road, Lahore




National Electric Power Regulatory Authority
(NEPRA)

Islamabad — Pakistan

GENERATION LICENCE
IPGL/020/2004

In exercise of the powers conferred under Section-26 of the Regulation of
Generation, Transmission and Distribution of Electric Power Act, 1997, as
amended or replaced from time to time read with Rule-5(2) of the NEPRA
Licensing (Generation) Rules, 2000, the Aﬁthority hereby renews the
Generation Licence [No. IPGL/020/2004 dated September 22, 2004] granted to
KOT ADDU POWER COMPANY LIMITED to the extent mentioned as here

under:-

(a). The expiry date mentioned in Face Sheet of the original
Generation Licence has been changed from September 21,
2021 to September 21, 2024; and

The Term of Licence mentioned in Article-4 of the original

Generation Licence may be considered as twenty (20) years;

In Article-5 of the Generation Licence, NEPRA (Fee) Rules,
2002 may be replaced with NEPRA (Fees) Regulations,.
2021;

This Renewal/Extension in Generation Licence is given under my hand on

S_ﬁ\_ day .of September Two Thousand & Twenty Two

Y
ot

0 &5 22
Registrar
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 ANNEXURE H

PROVISIONAL TARIFF




National Electric Power Regulatory Authorit
Islamic Republic of Pakistan

NEPRA Towar, Attaturk Avenue (East), G-5/1, Islamabad
Ph: +92-51-8206500, Fax: +92-51-2600028

Registrar Web: www.nepra.org.pk, E-mall: registrar@nepra.org.pk )
No. NEPRA/TRF-600/KAPCO-2023/ 264 ?6-—-5’0 August 04, 2023
Subject: Decision of the Authoritv in the matter of Grant of Provisional Tariff ‘ <
requested by Kot Addu Power Company Limited. [CASE NO. NEPRA/TRF-
600/KAPCO-2023
S Dear Sir,

Please find enclosed herewith the subject decision of the Authority ( total 06 Pages) along
with Cpinion of Mr. Rafique Ahmad Shaikh, Member NEPRA regarding grant of Provisional
tariff raquested by Kot Addu Power Company Limited. [Case No. NEPRA/TRF-600/KAPCO-
2023].

2 The Decision is being intimated to the Federal Government for the purpose of
notification in the official Gazette pursuant to Section 31(7) of the Regulation of Generation,
Transraission and Distribution of Electric Power Act, 1997 within 30 days from the intimation of
this D=cision, In the event the Federal Government fails to notify the subject tariff Decision or
refer the matter to the Authority for reconsideration, within the time period specified in Section
31(7), then the Authority shall notify the same in the official Gazette pursuant to Section 31(7) of
NEPRA Act.

Enclosure: As above .

( Engr. Mazhar Igbal Ranjha ) -
Secretary
Ministry of Energy
(Power Division)
‘A’ Block, Pak Secretariat
Islamabad

CcC:
1. Secretary, Cabinet Division, Cabinet Secretariat, Islamabad.
2. Secretary, Ministry of Finance, ‘Q’ Block Pak Secretariat Islaambad
3. Chief Executive Officer, Central Power Purchasing Agency Guarantee Limited
(CPPA-G) Shaheen Plaza, 73-West, Fazl-e-Haq Road, Islamabad
4. Chief Executive Officer, Kot Addu Power Co. Ltd. (KAPCO) 5-B/3, Gulberg-III,
Lahore, Tele: 042 - 3577 2912- 19




{E;; Provisional Approval of Interim Tariff for Kot Addu Power Company Ltd
ol Case No. NEPRA/TRF-600/KAPCO-2023

DECISION OF THE AUTHORITY IN THE MATTER OF GRANT OF
PROVISIONAL TARIFF REQUESTED BY KOT ADDU POWER COMPANY
LIMITED.

BACKGROUND

Kot Addu Power Company Limited (hereinafter refer as “KAPCO™) was incorporated on April
25, 1996, as a public limited company under the companies Ordinance, 1984 for purpose of
acquiring, operating and maintaining multi-fuel based generation facility/combined cycle
thermal power plant, located at Kot Addu, District Muzaffargarh, Punjab. KAPCO has been
operating and maintaining the power project for more than 25 years. The project comprises of
generation facility that was divided into three (3) energy blocks, with each having a combination
of gas and steam turbines and a switchyard facility. However, the project is now classified into:
Plant |, Plant 2 and switchyard facility connecting to 12 transmission lines and 4
autotransformers at 132kV/220kV levels (“Switchyard Facility"”).

The Authority granted Generation License (No. PGL/020/2004 dated September 22, 2004) to
KAPCO for a period of 17 years which expired on September 21, 2021. KAPCO requested for
extension of its Generation License and the Authority vide its determination dated September 8,
2022 extended the term of its Generation License upto September 21, 2024 i.e. for the period of
three (3) years.

KAPCO entered into a Power Purchase Agreement (PPA) with WAPDA for sale of electric
power from its 1600 MW multi-fuel based thermal generation facility. The said PPA was for a
period of 25 years commencing from June 27, 1996 which expired on June 26, 2021, The PPA
was novated to CPPA-G on February 15, 2021 as a Power Purchaser. As per third (3
amendment in PPA dated February 11, 2021 signed between KAPCO and WAPDA the term of
PPA was extended for 485 days effective from June 27, 2021 which expired on October 24,
2022.

KAPCO has submitted petition for determination of reference generation tariff for its 1600 MW
(1SO) and Net Dependable Capacity (RSC) of 1345 MW thermal power generation facility and
switchyard charges for five years from October 25, 2022, The requested tariff is reproduced

hereunder:

Capacity
Energy . Total
Energy Purcbe Exirchase Price Ref::ence
Foal Blocks Price @20% Load Tariff
Factor
PKR/kWh PKR/KW/h PKR/kWh
Plant 1
Block | 28.4578 33.7514
Gas/RLNG | Block 1A 30.6851 5.2936 35.9787
Block IIB 30.1558 35.4494
Block 1 23.4265 28.8049
LSFO Block 11A 24.9567 5.3784 30.3351
Block 11B 24.5277 29.9061
Page 1 of 5 = 01'*
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2 _ _
o isi oval of Interim Tariff for Kot Addu Power Company Ltd
{ﬁrf:% Broshient damernd m::asefivé NEPRA/TRF-600/KAPCO-2023

Block 1 643231 69.6820

HSD Block ITA 69.3862 5.3589 74.7451

Block [TB 68.6640 74.0229

Plant 2

Block I1C 30.3166 35.0397

Gas/RLNG 510 111 32.0890 4.1231 36.8121

Block 1IC 24.8629 4.6736 20.5365

v Block III No provision on LSFO
Block IIC 68.8500 [ 73.6806
HSD  [Higek I 72.4878 48306 773184

KAPCO has requested two part tariff i.e. energy component and capacity component for Plant 1
on “‘Take or Pay’ basis and for Plant 2 on “Take and Pay’ basis. Similarly, the petitioner also
requested two part switchyard tariff comprising energy transformation charges of Rs.
0.0512/kWh and fixed charges of Rs. 219.2581/kW/Month.

REQUEST FOR INTERIM TARIFE

Pursuant to Rule 4(7) of the National Electric Power Regulatory Authority (Tariff Standards and
Procedure) Rules, 1998, the Petitioner also requested the Authority to grant a provisional
approval of tariff, allowing the Petitioner to supply power from generation facility to power
purchaser and making the switchyard facility available, during period commencing from the
date of determination of provisional tariff till the time the Authority arrives at its final

determination.

As per the KAPCQ, despite the gencration facility not being operational since the expiry of the
original PPA, due to repeated insistence of National Transmission & Despatch Company
Limited (“NTDC") and directives of the Ministry of Energy, Power Division (“MOE”), the
switchyard facility is being made available by KAPCO to NTDC. The Generation facility ran as
2 base load plant and played a crucial role in supply of power to the local areas of Multan
Eleztric Power Company (“MEPCOQ”), Peshawar Electric Supply Company (“PESCO™) and
Faisalabad Electric Supply Company (“FESCO”). In the absence of a tariff, the petitioner cannot
continue to play this crucial role in the supply of power the aforementioned distribution
companies.

KAPCO submitted in its petition that NTDC has also written a letter to KAPCO, pursuant to a
mecting heid at MoE, regarding the expiry of the original PPA which was attended by
represented of MoE, NTDC and CPPA-G. Based on meeting discussion, NTDC through letter
requested to KAPCO to “ensure the availability of it’s 220/132kV switchyard and other
ancillary services after expiry of its PPA on (?‘_ct_o_b_c_r 21, 2022 at 24:00Hrs.”

KAPCO further submitted that the facility also has a major role in the supply of electricity in
emsrgancy situations. It has a black-start facility (the "Black-start Facility™) to support the
system in case of country-wide blackout. NTDC also wrote a letter dated January 25, 2023 to
the Petitioner in which it reco gnized the effectiveness of the Facility and its support for system
resioration by using the Black-start Facility. NTDC, through the same letter, advised the

|
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12.

13.

14.

15,

2
%m‘ Provisional Approval of Interim Tariff for Kot Addu Power Company Ltd
ad Case No. NEPRA/TRF-600/KAPCO-2023

Petitioner and the Power Purchaser to expedite the process of entering into a power purchase.
agreement so that the Petitioner can carry on its services.

Another reason for issuance of the Provisional Tariff Approval, as per the petitioner, is the
impending summer season as there is overloading of the auto transformers due to the growing

need of electricity.

ANALYSIS ON THE REQUEST FOR INTERIM TARIFF

The request of immediate application of proposed tariff under Rule 4(7) has been examined.
Rule 4(7) is reproduced as under:

“The Authority may, while admitting a petition, allow the immediate application of
the proposed tariff subject to an order for refund for the protection of consumers, or
for satisfactory security to be provided for refund, while the proceedings are
pending before the Authority."

The Authority has also considered Section 5.2 of the approved IGCEP, pertaining to the
assumptions of IGCEP. The assumption regarding KAPCO as per the IGCEP is as under:

“Minimum Despatch of 500 MW from Existing KAPCO CCPP (Block-I and Block-

1) in the months of May to September uptill year 2025 has been considered, beyond
its PPA expiry i.e, Oct. 2022, owing to network requirements/constraints, whereas,
the remaining capacity (Block-1ll) has been retired as per PPA expiry. It is pertinent
to mention that the requirement of KAPCO beyond its PPA expiry will be assessed
in ongoing Transmission System Expansion Plan (TSEP), accordingly competent
forum will be approached, after consensus among concerned stakeholders i.e.,
NTDC, CPPAG and KAPCO, for PPA exiension or otherwise and the same will be
considered in next iteration of IGCEP.”

The Authority also observed that NTDC Board in its 236" meeting held on November 28, 2022
approved retention of 500 MW capacity from KAPCO i.e. Block | connected with 220 kV
system and Block Il only GTs & STs connected with 132 kV system. The net dependable
capacity of these systems/units is 645 MW comprising 347 MW for block 1 and 298 for block 11
connected with 132 kV. The combined PAP submitted by DISCOs in April 2023 also include
only 500 MW from KAPCO.

The Authority noted that as per the NEPRA Act, for determination of tariff, 2 minimum period
of four months is provided. Since PPA has expired and there is no tariff in the field, the power
plant cannot be despatched even if need arises (on constraints basis or as per merit order)
otherwise a payment dispute will emerge.

In view of above discussion, the Authority has decided to accept the request of KAPCO for
allowing provisional tariff under Rule 4(7) of NEPRA Tariff (Standards and Procedure) Rules,
1998, subject to final decision and order of refund, if any, for the pratagtion of the consumers

Page 3 of 5
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Provisional Approval of Interim Tariff for Kot Addu Power Company Lid

Case No. NEPRA/TRF-600/KAPCO-2023

ORDER
16.

Based on the documentary evidence and information provided by KAPCO, the Authority
acceded the request of KAPCO and approves, under Rule 4(7) of the Tariff Standards &

Procedure Rules -1998, provisional tariff on ‘take and pay’ basis at 80% availability factor on
Gas'RLNG and LSFO (no HSD), subject to final decision and order of refund, if any, for the
protection of the consumers while the proceedings are pending before the Authority. 3

17. The Allowed a provisional tarifl is for a total capacity of 500 MW of Block-1 connected to 220
kV and Block-2 connected to 132 kV. The despatch shall be on economic merit order with no

must-run despatch.

Allowed
Components Block Tariff
Rs./kWh

I 26.8647

Fuel Cost Component Gas/RLNG i 29.4660

i I 21.1214

Fuel Cost Component LSFO i 23.1810

Fuel Cost Component HSD II[ :

I 0.6357

VO&M Gas/RLNG I 0.6340

I 1.1027

VO&M LSFO i 13643

Fixed O&M Gas/RLNG LII 0.4232

Fixed O&M LSFO LII 0.4395

Cost of Working Capital Gas/RLNG | LII 0.4183

Cost of Working Capital LSFO LII 0.3899

ROE Gas/RLNG LI 0.3388

ROE LSFO LI 0.3519

I 28.6807

Total Gas/RLNG i 31.2804
I 23,4053 | v

iate I 25.7266

18.  The application of provisional tariff shall be subject to following conditions:

i.  Tariff shall

be on Take & Pay basis,

ii. The fuel cost components have been worked out on the basis of LSFO Price of
Rs.111,047.93/Ton including transportation charges and Gas/RLNG price of

Rs.3,381.50/MMBTU (Rs.10,722.08/Hundred m3). The fuel cost component(s) shall be
subject to adjustment for variation in fuel price(s).

ili. The despatch shall be strictly in accordance with the economic merit order with no must-
run despatch.

19. Tte above provisional tariff shall take effect from the date of issuance of the instant decision. '

Page 4 of 5
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20.

o
émn'i Provisional Approval of Interim Tariff for Kot Addu Power Company Ltd
Case No. NEPRA/TRF-600/KAPCO-2023

NOTIFICATION

The above Order of the Autherity is to be notified in the Official Gazette in accordance with the
provision of Section 31(7) of the Regulation of Generation, Transmission and Distribution of
Electric Power Act 1997.

AUTHORITY

e W P

Mathar Niaz Rana (nsc) Engr. Magsood Anwar Khan
Member Member

s
. o ,kbLJ}
M\ oPinin? @ O
f i \ F s
LA
Engr. Rafique Ahmed Shaikh Amina Ahmed
Member Member

Page 5 of 5
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Opinion of Member Technical

Tariff on “Take & Pay” basis as allowed shall be given as "Merchant Plant” and in case of
operation of plant out of merit, the difference in cost should be borne by the responsible

agency i.e. NTDC/NPCC not the consumers for reasons that:

a) The planning of transmission system and removal of constraints is the job of

NTDC;
b) And the constraints as mentioned by NTDC are controllable and can be managed

through governance and planning.

|
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ANNEXUREI

APPROVED IGCEP 2022-2031




Inside the IGCEP

18.

19,
20.

21.
22.

24.
25,

26.

27.

28.

3t.

31,

Only Shahlaj is laken as a commilled project from Calegory-l and Il bagasse-based
projects since it has been awarded revised lariff by NEPRA. Further. yearly candidale
block of 100 MW bagasse has been considered from Lhe year 2024-25 onwards.

370 MW, of nel metering is considered for NTDC Syslem each year.

Candidate hydro power projects under 20 MW and connected below 132 kV (and hcnce.
nol in central dispalch) have not been considered. :

No candidale thermal or RE projects have been considered by name.

Siddigsons CIFPP has been removed from the list of commilled projects, due to LOS
expiry and presently under litigation as per PPIB.

Gwadar CFPP has been considered on Local Coal as conveyed by relevant project
execufing agency, i.e., PPIB

The COD of CASA has been assumed as Augusl 2024,

Diamer Bhasha HPPP has been elayed beyond the slucly horizon of the current version
of IGCEP owing lo lhe progress made so far by lhe project, as decided in a meeling held
al MoE (PD), among represenlalives from NTDC, PPIB, MoE (P D}, WAPDA and
MoWER.

Exisling Engro Powergen CCPP has been modelled as per data provided by M/s Engro
CCPP represenlalive in view of its Gas Deplelion Miligation Plan (GDMP). It is to
highlight that minimum take or pay dispatch of 50% on the available yearly Permeale
gas has been considered.

Pursuant to approved NE Policy 2021, K-Eleclric syslem has also been included in the
current version of IGCEP.

For candidate local coal-based projects, the fixed fuel cost component (FFCC)of 11.2
$/Ton (71.821 BkW-year) and fuel price of 9.97 $/Ton (0.88 $/GJ) have been considered
as per TCEB delermination of 2020 pertaining lo Thar Block-Il al 30.8 MTPA.

In order lo caler for nelwork requirements/constrainls, some exisling projects localed
near load cenler have been considered as "Must Run”, for summer months, i.e., May lo
Seplernber uptill year 2025,

Minimurm Despalch of 500 MW from Exisling KAPCO CCPP (Block-l and Block-11) in lhe
months of May lo Seplember uplill year 2025 has been considered, beyond ils PPA
expiry Le., Ocl. 2022, owing lo nelwork requirementsiconstraints, whereas, the
remaining capacity (Block-Ill) has been retired as per PPA expiry. It is pertinent to
menlion thal the requirement of KAPCO beyond its PPA expiry will be assessed in
ongoing Transmission Syslem Expansion Plan (TSEP), accordingly competent forum
will be approached, after consensus among concerned stakeholders i.e., NTDC, CPPA-
G and KAPCO, for PPA extension or otherwise and the same will be considered in next
iteration of IGCEP,

140 MW Habibullaah Costal (HCPC)and 31 MW Altern Energy Limited (AEL) have not
been considered in the exisling inslalled capacity owing lo lermination of Gas Supply
Agreement (GSA) and de-licensing by NEPRA, respeclively.

The COD of a commilled project i.e., 84 MW Gorkin Maliltan HPP, has been assumed
as of July 2024 instead of July 2023 in view of its latest progress.

Following lead time criterion for the candidale power projects has been assumed:
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Indicative Generalion Capacily Expansion Plan (IGCEP) 2022-31

IGCEP 2022-31 is provided in the Table 5-2. For the purpose of lhe IGCEP, a power project

stands refired either as per ils PPA/EPA term or relevant CCoE decision. Major retirerent of i
generalion capacity for the IGCEP 2022-31 corresponds to RFO based power projects, :
followed by Local Gas and then RLNG based power projects.

Table 5-2: Relirement Schedule of Power Projecls in the Existing NTDC System

St.| Name ofthe power | IMstalled | o Retirement Year (FY)
#|- Station Capacily | 1.0 Rationale
. (Mw) 23|26 |27(29|30 |31
1. | Guddu-ll U (5-10) 620 Gas | v .
2 | Jamshoro-t Ut 250 | RFO | v ;
3 | Jamshoro-ll U4 200 RFO | ¢
4 | Muzalfargarh-l U1 210 RFO | ¥ CCoE
; decision
5 | Mirealfargaih-1 U2 210 RFO | v =
6 | Muzaffargarh-1 U3 210 RFO | ¢
7 ( Muzatfargar-li U4 320 RFO | ¢
8 | KAPCO 1 400 | RLNG v PPA
- exlended
owing o
0 | KAPCO 2 900 RLNG v networi
constrainls*
10 | KAPCO 3 300 RLNG | v
11 | Libeily 225 Gas v :
12 | HUBCO 1,202 | RFO v :
13 | Kahinoor 131 RFO v
14 | AES Lalpir 62 RFO v ;
PPA expiry (
15 | AES Pakgen 365 RFO ) ;
16 | FIKPOL 172 | RLNG
17 | Saba 136 RFO
18 | Uch 586 Gas :
19 | Rousch 450 RLNG
Total (MW) 7,339

Mote: *A sensilivily analysis lo assess the requirement ol exisling KAPCO CCPP beyond ils PPA expiry, in years
I come will be conducled in the on-going Transmission Syslem Expansion Plan (TSEF). However, considerng
the lislotical dispalch of IKAPCO owing lo network cansfraints in e region, wo blocks of KAPCO have been
assumed lo slay in system uphll the year 2026.

The retirement plan of K-Eleclric system is shown in Table 5-3, A lotal of 662 MW capacity is
going 1o be retired from K-E system in the upcoming years.
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ANNEXURE J

COPY OF IGCEP 2024-2034

System operator has submitted updated IGCEP 2024-34 wherein KAPCO has beeﬂ retained in the system
till June 2027 as per system requirement, copy of relevant page is enclosed below:]
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A significant quanium i.e 8,330 MW of the existing thermal power projects are schecluled o
be relired from NTDC systern during lhe planning horizon of the IGCEP 2024. The relirement ¥
schedule for the IGCEP 2024-34 is provided in the Table 5-2. [For the purpose of lhe IGCEP,
a power projecl slands relired as per ils PPA/EPA lerm. Major refirement of generation
capacily for the IGCEP 2024-34 corresponds lo RFO based power projecls, lollowed by Lacal i
Gas and lhen RLNG based power projecls. '=

Table 520 P! Setiedobe g o Drajoets o it 1 xisdingg Sesleny

Retirement Year (F
Sr, MName otpowel' g'::zgﬁ'; Fuel He S
it Station aw) | TYPe Rationale
24 (25|27 28|20|3031)33)34
NTDC Systemn
1 | Jamshoro-1 U 250 RIFO v
2 | Jamshoro-ll Ud 200 | RFO v
3 | Muzaffargarh-1 U | 210 RFO v
4 | Muzaffargarll U2 210 | RFO v REuErEnﬁgm
5 | Muzaffargarh-l U3 210 RFO v
6 | Muzalfargarh-11 U4 320 RFO v
7 | Guddu-ll U 6200 Gas v
8 | KapcO* 1300 | RLNG v ";“:r:‘s‘:f?;'l‘ms
9 | Liberty 235 Gas v
10 | HUBCO .. ° 1,292 | RFO v
11 | Kehinoor 131 RFOC v i
12 | AES Labpir 362 RFO v
13 | AES Pakgen a65 RFO v -». :
14 | FKPCL 157 | RLNG v PPA expity :
15 | Saba 136 RFO v |
16 | Uch 586 Gas v ]
17 | Rousch 450 RLNG v
18 | Allern Energy Limiled 3 RLNG ¥,
|_19? AGL 162 RFO v
Tolal (MW) 7,220
K-Electric Systemn '..
20 | BQPS1-U1 210 RLNG v
21 | BQPS1-U2 i 210 RLNG v
22 | BQPS1-US i 210 RLNG il PPA expiry
23 | BQPS$1-UB 210 | RING v
24 | GAEL | 13 | RFO v
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ANNEXURE K

NPCC LETTER DATED 22.05.2024

GM (System Operation) NPCC vide their letter no 7040-45/GM (SO)YN PCC/DDHC-1/CPPAG dated May
22,2024 to CPPA-G, copy of which is enclosed below:




National Transmission & Despatch Company Ltd.
General Manager (System Operation) NPCC

No: o 42- 48 IGM(SO)YNPCC/DDPC-1/ Dated: 22- 05- 2024

Chief Financial Officer
CPPA-G, Plot No. 73, Fazal ul Haq Rd,
Blue Area, Shaheen Plaza, Islamabad

Subject: PPA RENEWAL-OVERLOADING OF AUTO TRANSFORMERS
INSTALLED AT KAPCO

Ref: 1.GM KAPCO Letter No, KCW/2505/01 Dated: 10.05.2024.
2.GM KAPCO Letter No, KCW/2504/01 Dated: 06.05.2024.

With reference to above, it is apprised that the load on Auto Transformers instalied
at KAPCO Grid has increased up to 80% of rated capacity with the increase in ambient
temperature, It is pertinent to mention here that the Auto Transformers T-1 & T-2 installed at
KAPCO are in operation for 40 years and overloading may adversely impact their life.
Moreover, without additional generation from 132KV side, any tripping of Grid may result in
severe load congestion in the region.

Furthermore, KAPCO power plant is important due to its strategic location, multi-
fuel capability and ancillary services including black-start facility. The availability of KAPCO

switchyard and generation supports smooth operation of 220/132 kV network for continuity of '

power evacuation to MEPCO and associated region. Non-availability of KAPCO generation
would result in overloading of transformers which would be overcome through load
management in the MEPCO region to ensure system stability and reliability.

In view of the aforementioned facts vis-a-vis system operation, it is requested that
the status of PPA renewal may please be shared with this office so that the said matter may be

addressed accordingly.
[
C%#Iﬁ ved)’

General Manager (System Operation)
NPCC, NTDCL, Isiamabad

Copy To:

1. Additional Secretary A-II, MoE (Power Division), Pak Secretariat Islamabad.
2. Deputy Managing Director (SO) NPCC NTDCL, Islamabad.

3. Registrar NEPRA, NEPRA Tower, Attaturk Avenue G-5/1 Islamabad.

4, Chief Executive MEPCO, Multan.

_> 5. Chief Executive KAPCO.

e
National Power an:m! Center NTDC H-8/1 Islamabad Phone No, 051-8311557 Fax No. 051-9250851
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RAMBCLL AT A GLANCE

15,000

300 OFFI

35 COUNTRIES

ENERGY

With security of supplies,
climata ¢ hange, eneray
efficiency and resource
scarcity as top priorities
on the global agenda,
there is a general push
towards renewables,
although conventional
energy will continue to
play a significant role
inthe energy mix in

the coming yveais. As a
consultiancy, Famboll

is at the forefront of
addressing the green
transition and offers

a holist:c approach te
energy that supports the
sector on the journey
towarus more sustainable
solutions. Read more at:
http:/rambgoll.com/eneray

BUILDINGS

Busldiregs form o fundsmental
part of cur ves by shegang
aur coammunibies and claly
aclivities,

Fur thate reasong, Parnbolls
danian phiicsopiy v alvagys
G midke reean for the
hurran expe enee A5 one
ol Eurcgie’s 1 5 builchngs

5 with decades of
erpetiencs in Lhe global
idtheat, was craare vitionary,
L, aodd awarg-
wanrand Buldings that
imprevve life tor yzers and
enharv:e the surrsunding
landscaps

Rzad mew= ab:

Rt drammlolleonyLuileings

EXPERTS
CES

TRANSPORT
Ieability fuels econormc and
sowial develspment and willy

Z0% of the world's posutatidn
neny bsarg i urban areas,
afficient and retiabke transpoget
Systein: are eiiential,

To meet Lhis need, Ramboll
nas bean working on soime
of Uz warld's. largest, most
isalive infiastrgclors
projects amd s the kzading
con: ultancy in the I iordis
markal,

Wi Cred s vialue Tow Ledns ool
authoritias, contractors andg
fenzal auihicrities by provicho
nudbidiseiplinary lechrcal
ercellence and minimising
PESOLICE USA,

Re=ad mare al.
htepFrarabedleoms transpdrt

PLANNING & URBAN DESIGN
Rarnboll's halistie approach
to urbon develoapment

- BNCOMLas: s strateqy,

planming and workd Class
terhnical clesign services and
is based an an intearated
mullichsciphnary skills Lase,

Wiz ant an ealunsive back
retongd whoarking wilh a number
of Uhe world's targed) Gities to
wregle liveable, sustamahle,
aré irnplementable urban
developrnent sotutions that
arc: fully adapted Lo the local
conleal. .

Reaadl rnore at:
hitpiFramballcomdplanning -
and-urban -desian




COUNTRIES WITH PERMANENT OFFICES NORDIC REGION: Deninark - Copenhagen, cumpany head office,
Firland, Sreenland, Mo way, Sweden EUROPE: Balgium, Cyprus, France, Germany, ltaly, Natherlands, Poland,
Romania, Russia. Spain, Swirzerland, United Kingdom MIDDLE EAST; Kingtom of Saudi Arabia, Qatar,

Hew Zealand,

Unitedd Arab Emirates ASIA-PACIFIC: Australia. Ching, Indla, Irid 5, Malaysia, M
Singapore THE AMERICAS: Brazll. Canacly, Meaico, USA AFRICA: South Alriza

WATER

Wler 1 essential w Iife and
ane of Ul most pracicus
resources. Working wath
municipalibies, uliliti=s,

antl incustrial clients,
Rambaoll drawws o prover
rallichscipingr s experlise Lo
marsos the most challenging
wrater fe20Utes, wastewatzr,
anrd stonm «aler issues,

We mlegrale Leatimenl
prociss selection and
engineenng. cpeabicnal
wervices, dind iegulslory
management s plarrang te
deliver infovatree solubions
thal benefit both industries
andi SocieTy.

Feadd imore at:
httphantbolleonywaler

-

ENVIRONMENT & HEALTH
A3 a globally recogmaed
anviranmental and health
censultancy, we have earned
& repulalion o lechnical
and scientific excelleneea.
inncwation and client service.

Advares n soience ond
lechnoloay and evobing
regulalory, legal and sacisl
rassurat Sreals ncreasinghy
cemipaley Challendes ror aur
clients, We evidbve i keep
pace with these charnges

- by addmng 1w servites.
contiibuting Lo scientific
advances or espanding
geagraphically

Fizad rivars ar:

htepe A analaollooms
environmenl-andd-healty

MANAGEMENT CONSULTING
Mational, regioral and local
autherities are responsible
for issues thal alfect us alk;
frarn healthcare, eclucation
and day cara to strategic
planning of infrastiucture

and climate initiatves,
Drevping on SU0 rhanadenisnt
¢perte, Rarnboll acts oy o
Lusletd partne to public
administrations, creating

the insighls needed to rmake
informid stralegic. decisions
that prarnote stranger
scaiglies.

With unpracedented levels

of competition in the global
sconomy, Rarmboll foiuzes on
SIMpOwWRINg private sector
custonigl s wilh experlise and
powerlul manasemeant bools.
Eead rrure at.
hltpfrarmbelloom:
rmanagerment - onsuiting
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ENERGY g
ABOUT US

REVENUE IN 2018
EUR X MILLI 3N

MUMBER OF EMPLOYEES
Faraboll Enei-x his appro.,
T BO0 specils 18 winrking
dedicatndly w th teneweble
angd coiiventiveal enargy

GEOGRAPHICAL SPREAD
Ramuoll hos 55 anargy offices
1014 countree: nalidng
Denmark, Seeedan, Narwig, LK,
Germary. Poland, Swilzenznd,
Usa Lanada, Gater, USE.
irdnie. Sinteps 1¢ bl Shing

RANKINGS

Rombll is o oked ng, )

in Conganerat on, nu 10
Townrs & antaninse. ne 2N
Hazardous veasle, o 3 m
Wind gan=retion and no. B
inJifahore sod undsrsater
Favilities in Gine ENIR cul vy
of top inters. tiona! dasign
firme (Driec. . JHE rankingil.

ONE OF THEZ LARGEST
WASTE-TO- ENERGY
FACILITIES ON EARTH IN

OME OF THE WORLD'S
SMALLEST COUNTRIES
Remboll iz sarl ot a
multidiscipimary consultancy
technical team lor the: planning,
duzign and ocnnstructicn
management of one of the
world's large st vabli-to-
energy lac-alies, whichwll
enable Sinjapore toreay: the
bLeapfits of energy and reiource
recove y thasimisation lor
vears 1o cume (Image . 7.

Ramboll has more than 50 years of experience in
the planning, design and implementation of energy
solutions and is among the ten leading energy
consultancies in Europe. We focus on adding
maximum value both to our clients and society at
large through an integrated and multidisciplinary
offering that cuts across the whale value chain.

The projects that we carry out far our clients typically
provide the overall society benefits of securing

the supply of energy. reducing climate impact,
improving energy efficiency and.countering resource
scarcity. In this way, we contribute to a sustainable
development of the energy sector.

As a people-based company, wg believe that the key
to our success lies in the motivation, persistence,
skills and commitment of our en:'hp!oyees. With offices
around the world, we combine dlobal knowledge
with local presence. Being an international company
enables us to mobilise large project teams across
geographies and disciplines.

Our services are based on integ_fity, deep
specialist insights and absolute independence of
third party providers.
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. APARTNER FOR CHANGE

WHAT OUR CLIENTS GET

* A chanaw partrar whe

nelps our chefis think,
thesian andl imglznmsnig their
rean encragy Lrabsitian

A commill ted partner

whg takes enc1o-

e resGonsilahity of

aur chunts’ projects

A pearbies wha listens Lo

5 needs and
chalterng s betore decignlng
the best .olutions

= Figaetle: oul-al-the-boy

and inncsative thinking.
translati.g ideas mta
fragimal.c soluteens

A partoe of inteygrity,
offerng nalggenriemt
uvperl consullaney
Integrated snovay solulions
L o an undeestanding
clion batween

technal gigs. tachinieal
Irngighl Sqa maditidis Siplinary
Comgners ncies

Avass - sbreng iechiucal

copakillies and bast groctice

The energy sector is shifting from a system based on
fossil fuels to one exploiting renewable energy. As
sustainable society consultants, we bring our clients
one or more steps closer to a renewable energy
system, and we optimise energy efficiency, systems,
technologies and processes.

We enable people and organisations to design and
implement sustainable change with a lasting impact .
- for both business and socciety.

Driving green energy transition should always be
built on a holistic understanding as well as in-depth
expertise and experience. And it should be built

on close engagement between us and our clients
because no change encounter is the same, and each
initiative, challenge and dialogue therefore calls for
depth, creativity and perspective.

We seek long-term relationships with our clients
and have worked for many of them for more than
30 years.

We are committed to guiding our clients and their
organisations into a better state and to always
delivering sustainable energy solutions that are
innovative, integrated and fiexible to suit the unique
challenge at hand.
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PROJECT
EXECUTICN
MODEL |
Rarmnbaoll's arnbition is to be
known as the consultancy
and engin2ering

partnar that scts the
industry =nchmark

for exceliznce within
project managoernent.

We ara cormmitted

to excercing client
expeclating and creating
successful partnerships

by censis ently delivering
aptimised solutions, on
time and within budget.

To achieve this, we have

& commen gpproach to
project management
acrass the Ramboll Group.
Thiz includes a slage gate
model cevering all pioject
phases aad practical
tools that are based on
internationally recognisec
standaiis and best
practice: developed by
Rambol! specialists,

DELIVERING

TECHNICAL EXCELLENCE

From idea to operation

We assist our clients on all aspects
of a project, ranging from planning
and engineering design, to long-
term operation & maintenance and
lifetime extension. We strive to
have a close, proactive dialogue
and engagement through the entire
project life-cycle.

Owner’'s Engineers

We typically act as the Owner's/
Developer's Engineer or Lead
Advisor on mulli-million EUR energy
investment projects, assisting our
clients with project management,
technical expertise and engineering,
while securing a solid contractual
basis (commerciaily and technically)
for the client vis-&-vis contractors/
suppliers.

i

Unlikejmost other consultancies,
we work both as strategic advisors
and are deeply involved in the
implementation phase of our
projects. drawing on our hands-on
experience of the operation and
maintfnance of energy facilities.

Strong focus on risk management
Risk nhanagement lies at the

centrd of our project management
mode} and is conducted in order
to anficipate possible challenges in
relation to time, cost and quality.

It invglves the identification of
risks &nd the proactive iniliation

of risk control and risk mitigation
measpres.
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- WORLD

CLLASS

PROJECTS

WE EXECUTE PROJECTS
OF FPARAMOUNT IMPORTANCE

TO CGUR CLIENTS

AVEDBRE FOWER

PLANT, DEHHMARK

- OME OF THE WORLD'S
MOST EFFICIENT MULTIFUEL
POWER PLANTS

Sinee the toncephon ot
Avadere Power Planl’s Ut
Tin thé 19802, Ramball has
Leen a regular advisol 10

Lhe owner tHosled o a wide
range of spzciofist sues.

Wi hiave contilbuted Lo the
clevelopment of the plant’s
continucu: and flaaible
adaptaticn; lo new fuel tvpes
I2acdling up to today s stale-of-
the art muirifuel production of
povier ansl heat for
Copenhasn's distiict haating
system (in age p. 130

Qur portfoiio is unmatched by
other consultancies and includes a
wide range of projects daveloped
across geographies. Each project
represants a different challenge and
a unique endeavour with specific
requirements which dermanded
rmuitidisciplinary competencies

and knowledgeable management
for its successful implermentation.

Technology is our passion, and we
maintain an unwavering engineering
focus in everything we do. We are
passionate about delivering worid-
class, high-quality solutions to

our clients,

St bt ok e i e a4

hh Ramboll’s Project
nce Platform, we bring

relati nsljips.

We ehjoy a high client satisfaction
rate gs we are able to meet key
succdss criteria such as deep
technical insight and solutions

tailorpd to our clients’ requirements.













ENER
PLAN

MULTIDISC

STRATEG" DOCUMENTS

= Enwrgy sunply §
dhernan:: farecast

= Entigy supply strategios

= Enesrgy dehvay
plannin g and dusgn

o Blorag. solulieny

v Sraarc

ity

+ Eneray cliclensy & doimang
stde m- nagemant

BUSINES, CASES

+ lwestn ant planning

« Cucula: sconemy

» CAPEX OPEa bk

SEEX niLasinients

Lilseyls puzetiment
ISLE5I 00
« CBA - gteinationsdl
Bl poaclice
POLICY
. Rugulioury anarytis
& comyliance
= Socanieof supply
= Marka el
s Subsiziocs and hamsaorks
DUE DILSENCE
« Comensitisl & nnantal
= Techn il & ap=rational
» Envirtamental assessment

s Rk aizecsiment

Ramboll 15 a strategic partner to
inlernational and domestic clients
offering proven commercial,
financial and engineering consuiting
capabilities to assist our clients
with the development of strategy
documents, business cases, pelicy
and due diligence studies.

We add value to projects by having
full local knowledge across Europe,
North Arnerica, Middle East and Asia
to provide understanding of the
energy lifecycle and the interaction
of the different elements in the
energy system.

We provide sciutions to the
challenges of cur client: cities,
universities, governments and

the EU; investors; generators;
transmission system operators;
distribution system operators; and
large consumers.

GY STRATEGY &
NING

DRAWING DN CROSS-SECTOR AND
IPLINARY CAPABILITIES

i

We gffer a core energy strategy
and planning team as the single
poin} of contact within Ramboll for
the development, execution and
impl}:mentation of projects globally.
]
The pore team draws on Ramboll
expdrtise in 300 offices in 35
counlries to offer our clients the
advgntage of a global platform with
lead|ng energy sector experts and
loca) knowiedge across Europe,
MNorfh America, Middle East and Asia
to pfovide the right knowledge for
the fight geography.

The keam draws on Ramboll's
mulfidisciplinary capabilities, e.g.
withgn buildings, environment &
health, management consulting and
tranpport.
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ENERGY MASTER PLANNING
AT THE CITY UNIVERSITY
OF NE'W YORK, US

The City U
(L)
urban pubslic ureve
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and almost 2.5 million square

25 carmpiias
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IND ENERGY
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OHSHORE
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ONSHORE WIND FARM
RASKIFTET, AORWAY

The plshe wality of Munich in
Bermany, Si.¢ the Manchen
Cmbl | 5% intands Lo
enerali sul hent greah cnergy
ol 18 plants io cover all anergy
cunsume iy Funich by

2025, As pac Lol thas endeaveur,
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feaskafiet Gy shira Wind Farm
in plursae «on buahall of SWr,
jzd technical due
Ces neiuding

Ramtll geey

TN gl wrag
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the g . 2nglineer,
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WORKING WITH WIND ENERGY
SINCE 1986

With the rapid growth of wind
energy produclion worldwide,
Ramboll offers our clients
international, multidisciplinary
and wind specific competencies.

We offer expert services for the We can effeclively manage the
different project phases from early entire project or contribute with our
feasibility, business case and impact  expertise in different sub-projects
assessment studies to planning, according to our client’s needs.
engineering, implementation, Ramboli is a full-service consultancy
commissioning and the subsequent and wind energy leader with global
operation & maintenance and knowledge and a network of
eventually life-time extension or offices and resources that serve
decommissioning. clients locally.

°
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SOLAR ENERGY

SOLAR HEAYING

The best managad and
ulAirased o ar heating faihiy
can utiize 1 ora than 45%

of thee anng: solar saddaton
unel zonvit this 12 district
neating, U =rinnce
Inclustes consuliancy services
1O et Lo sOtE larac-2iale
and sigall-s. gk salar heathg
plants. ranging hom 200m:
G o thats 75000 iré

SOLAR PV

Farsizell nae orear 1h vears af
cricus e surking with solar
enoryy. vave conbiituled 3
10 the v el e than
S04 smal Toailihy scale
sl By pooser projeuls,
zarned out 0 mare than 25
countres 2 ound the world

CAPITALISING ON T

SOURCE OF ENERGY! ON EARTH

With smart engineering at the core
of our work, Ramboll is a world
leading consultant and auditor,
providing a full range of solar
services. We assist our clients with
comprehensive advice and future-
proof solutions based on expert
knowledge and state-of-the-art
technology.

Solar PV

Our muitidisciplinary structure
enables us to offer holistic services
covering every aspact of a solar
PV project worldwide. Specialised
teams are assemnbied from across
the entire Ramboll group to ensure
that the strongest expertise is
applied to each individual project.
Qur services within solar PV range
from expert planning, engineering
and project management to
resource and financial assessments,
as well as other specialist studies
including ESIA, grid impact studies,
and performance monitoring.

As a one-stop-shop of energy
services, we offer singular. modular
and tailor-made solutions for
individual project requirements
throughout the entire project life.
With our multidisciplinary approach

we provide innovative, efficient
and cpst-effective solutions for all
kinds of solar PV projects, including
solar PV power plants for IPPs and
utilitigs, solar PV for commercial
clients with self-consumption
and splar PV as a substantial part
of hybrid energy systems. For
ever)r project. we always strive for
sustalnability and with that in mind,
we place the focus on designing
Iong-jlastlng solutions.

|

Solaf heating

Large-scale plants are a special
Scandinavian concept for solar
heating, supplying energy to the
localdistrict heating network
thro&gh a heat accumulator.
Rampoll has participated actively
in t':_tdevelopment of these solar
heat]ng plants and performed
resedrch into the latest technologies
and underground storage systems.
We 2lso provide consuitancy
services relating to their integration
into existing heating and combined
heati and power plants.

it LARGEST @



BOODSTING SOLAR
HEATING IN DENMARK

I coaperalien with Rambail,
three Daosh murndcizdiibies in
southert Jutlend - Logamiklosier,
Mivisrtad
Tiws il diatricl heating
sohinions. For Lo gumibluster,

£ and Suain -

Sk

Ramuoll devtaed J sirategic
iaaster play for ool precluction
thist conslde el o series o

e at prothagtpen Lol

i g daf

clecto b

SHAMSUNA SOLAR PV, JORDAN
Aetng
for the sl
sidar PV slant i oo, Pamiboll

| SUEPerT
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Fgthitcy
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WASTE-TO-ENERGY

EXPERIENCE
Rameoil fas v
wasle L. ong
in 45 counlfi=:, pioviding
consulling & ages lar 158
e unils ang retrafitg

mledon

Iy projects

WASTE-TO-EMERGY
FACILITY

IN LONDON, UK

Ramitzil is aviing as Techmical
Adivisor to Heerth Londen
Warle authe:ity TNLWA)

it the delivar y of s Mortn
Londen Hua! & Powar

Project Rawnuoil iz lsading
the design cavclopment

of a new state-uf-the-ant
FGOKtpa wanleto-ensr gy
facility with - 2mbkingd semi-
thryfwat flue gas treatraent

to mees Bas o Environmental
Practice. W< have also
conducted vicrough techaicsl
aasassment: of the eslsling
veste-tu- e gy facility o
estatlish its conciition andd
fulure e<pe.cied performance,
Propanng i Commenaations
Fur investing Bl jeguirenents
and cosis o ser shoritgrm
and meduan-term horlzons.

ICONIC AMAGER BAKKE,
DENMARK

Amader Bo-ke s ong ¢l the
most efficiint waste-to-
oncgy facitiey in the workld
As the Ow er's Enginaar,
Rambaoll he s assisiad in the
planmng and inplemzniation
of the 560,200 ps facility,
which provuces 20% mae
ENErgy pe: ionng of wasle
Lumparet! io the plant that

it replace:s anc has enussion
leveds o Lelew limat waluas,
The facuil: 15 lully integrated
inte the wban setling,
sunrouisded by high-end flals,
arg fzatu a zhi slope and
other rect + al lacihlgs
at e reec (inags B, 25,

LEADING WASTE-TO-ENERGY

CONSULTANT

As the world population and energy
consumption increase there is a
pressing need for the reduction

of waste generation, high-quality
recycling and the use of residual
waste for efficient and clean energy
generation.

Recovering energy from waste
Ramboll is the world's leading
waste-to-energy consultant with
unmatched technical insight.

We have an extensive portfolio of
successfully completed projects
that involved the planning,
engineering, procurement and
contract management of waste
management facilities. We assist
our clients through all phases of
the proiect - from idea Lo operation
- and the combination of our
experience and expertise means
that we can provide no-learning-
curve client support.

Our holistic specialist knowledge
covers all aspects of asset
management, inclucling upgrades
and retrofits, and always.with

a focus on cost and process
optimisation.

Biogas-from waste

Organic waste has become

an imr.)brtant raw material for
boostirllg biogas production from
both nianure and sewage sludge.
Biogas can be used locally for the
generdtion of electricity and heat
or it cdfn be upgraded for injection
into the natural gas network or
utilised as a transport fuel. Ramboll
has rnany vears of experience in the
succeﬂsful implementation of biogas
projects. Our technical expertise
enablgs us to handle the specific
challeﬁges that arise when using
organic waste for the production of
biogas.
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POWER
RATION

GENE

EXPERIENCE

Famball hat dasigned and
copsiructed aza than 100
fmrajor posves Glanti. inTluding

soitni of thee nosl enere
elhiciort plas 5 i the world
et had bus L nstruimental
10 Uha ongon g CONVertion
fram fosil foals o bicmias:

TECHNICA|, ADVISOR

FOR POWER PLANT IN
SALALAH. OMAN

Ramoall vos selected by
Oman Povaer and Water
Frocuranient Company 520C
to Le the tochnical advisor to
the eiectric ty ofl-laker of Lhe
Salalah H1F P Power Plant, The
propech rexlted wa highily
ethoient Bl with an craergy
conversion that want feon:
2% 00 the axisting plant 1o
S4% w the sew plant. The
new plant Las & lewer

fuel consuaption and
reduced Lonssiong.

LYNEMOUTH POWER

PLANT CCNVERSION

TO BIOMASS, UK

Rambull & ovided enginzaring
sonsulran y $6 WIdes [ the
cenversis: of Lynemouil
Fowar Pla g from caal to
Liomass. The gonverted plant
e ipurls @ ound IY0EW of
lewvwegarbin sigctnzity to the
nalivngi oo Wond pellets
@@ impor a2d to the plont liomn
olsbal Tust supply 1Kets. via
A pawly constiuciad bomass
imgort temunal at the Porl of
Tyt thevLastle UK, winch
afong with Tha tsoveer dant
and sita fugl slorage and
handling. also tell within Lt
scopu of lamboil's

woth (imige p 27).

INCREASING ENERGY
EFFICIENCY WHILE REDUCING
CLIMATE IMPACTS

As the world shifts towards a
sustainable energy mix, there is a
need for thermal power generation
plants to reduce emissions,

by maximising efficiency or
alternatively by switching to the use
of renewable fuels such as biomass.
Similarly, there is a need for plants
to operate more flexibly as the
fevel of intermittent energy sources
increases.

Ramboll has pioneered the
development of innovative power
plarits worldwide, having particular
expertise in high efficiency power
plants, bicmass and bioconversions,
and cogeneration (CHP).

We have extensive experience

in the design and implementation
of flexible, fuel efficient combined
cycie and major thermal power

piants, including expertise in
supergritical and ultra-supercritical
boiler plants.

Our unigue position has been
acquired through our contribution
to thejdetailed development and
implementation processes of some
of the'world's most efficient power
plants.

Our specialist knowledge covers
the full project life-cycle, from early
feasibility study stages through to
implementation and subseguent
operations and maintenance
support, failure investigation, and
power plant rehabilitation and
upgrades. Throughout all phases
we alivays strive Lo set and achieve
the highest standards of health and
sa.‘ety of a project and subsequent
plant operation.




——

o Asa f_:'nnr.'mnnr.-rl;—u the energy seLtD.r.

mball's expertise encempasses;the Tull
nge of knowledge.negded torEOnVaTt
"Coal-fired power-plants to'variouy d¥Grces~
. Iring or complete tonverslonzand'to
units fuclied with biemass,
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OIL & GAS
INSTALLATIONS

I
L
|

RAMBOLL liS INTERNATIONALLY
KNCWN FOR OUR OPTIMISED OIL & GAS

DESIGN SOLUTIONS

RECORD EIEAKESR
Hamlol brabke the world
recorl fer water

instalstion ol o 26" pipeling

REMARKABLE CULZEAN
Thiz Cul2e an taidl was
eliszavars:din 2008 and is
ane of the larpest belds in
the Snlisl Nowth Sea Wah

twmparolores reachiig 170
shegees © and tha pressurs
b L i Limies higher Lhan
awveripe figlds. & platform

aetirmizad for these condifans

1 parmncant. Ramboll
carried o he detaied
design ol three jaghets lor
Maersi. 200 lnuw Totel)

As global energy consumption
continues to grow, oil and gas will
continue to play an important role
in the world’s energy mix for many
years to come.

To make it in today's fast-paced
and cornpetitive oil and gas market,
companies depend on advanced
technica! solutions that combine
economic efficiency with stringent
health, safety and environmental
stancdlerds in the production and
distribution processes. These
elements form an integral part

of Ramboll's independent and
multidisciplinary consultancy
service, which covers the entire
asset life cycle - from early phase
studies, FEED, detailed engineering,

+ Image: Total

madifications, maintenance
and lifetirmne extension to
decommissioning,

We excel n consultancy and have
designed offshore structures for
industry giants such as Total,
ConocoPhillips. INEOS and Equinor
since the 1970s,

Ramboll works across the oil and
gas sector, covering engineering
services within energy &
infrastructure consulting, offshore
production facilities, onshore
production & refining, pipelines, and
Gas & LNG.

i : et

o
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RECORD-BREAKING

POLARLED PIPELINE

This unprecedented 4E2 an
pipeling crossing the Arctic

Circle on an extremasly uneven
seabad connacts naw fialds in the
Morwagian Sea with eristing
infrastruciures to secure fulure

energy supply in Envrope. The
prpeline was installed at waler
dugths reashing 1,285 m, setting
a world record for deep water
installation of a 36" pipeline.
Ramboll was instrumental in
desinning the pionasring tectnical
golution for the ppeline, incl. FEED,
detailed design, route optirisation,
pipeline tie-in. goatachnizal
foundation dasign, risk and safery.
ElA, and inlertace coordination.

INVESTIGATING TWO CONCEPTS
"FOR THE TYRA FIELD, NORTH SEA
The Tyia Field in the North Sea
ian for thirgy
ies are suffering

has Baen in prody
yeors, and the f
frem izabed sussidence, old age
and increasing operating expensd.
Maarsh Oil {now Total) was
assesiing several ifetime osiension
waptions to make continuedd
aperation feasibls. For the Tyra
Future redevelopment project, TRU,
Ramboll carricd out two pre-FEED
(conveptual) studies, Toncept 1
focused on examining the rebulid
af Tyra East Inta an unmannad
salellite producer. while cancept 2
investgated an opbion 1o rebuid
Tyra East as o field centre with pew
1opsides for severai of the axisling
welthead and riser platforms.




GAS & LNG

GLOBAL FOUTPRINT
Ramballs 9as & LNG poertfelic

intiudes a wo lifwics
ical lootprint,

WO
froam Europs 1o Maralto
Pgunda lrng. Qatar,

e

ol

TECHNICA - ADVISOR
FOR GAS-TO-POWER
PROJECT, MOROGCCO
Rambell wis selected by
Moracco's -lale power
Bl water ol JHEE
o ack ax lhe wical

elvIsSr T 1 Lase .

powe P ciset, in a joint
vengure viath French partner
Soliegez Phe gas-1o-pawer
precect I3 part of @ programme
by QINEE L addd & OW of

nly gas-fired,

fiexilale la:
puvegr gor oralian Capaiity,
& GV of GinBL Loy
wiath GeEi T SBUNNY COUAlNTes,

and - 6w ol purmpet! hvdro,
all Ly 2030, The planngd
LIS infractructurs end
e planis

lorgeca Lis
(RIS ER rittensy

a5 it gapads renewabile
capacity 1o over hall of the
instatied «we n 2050

BRIDGING

THE GREEN TRANSITION

With modern society relying heavily
on energy for its continuance

and development, governments
and energy companies alike

are concerned with finding the
right energy mix that will meet

the demand while allowing the
integration of renewable energy.

As a future-driven consultancy,

our expertise within energy and
renewables can successfully be
applied to gas projects. bridging the
transition to cleaner energy forms.

Gas forms a substantial part of
the energy mix that keeps modern
society running today, anc will
conlinug to do so in the future.

o

s

With origins in a gas-producing
country, Ramboli perfectly
understands energy providers'
challenges and opportunities.

Our holistic approach to gas

& LNG solutions considers the
socioeconomic, the environmental
and the public and political factors
that influence the market in order
to provide the most profitable and
efficient energy solutions in all the
projects we are involved in.

Ramboll has provided the gas
sector with multidisciplinary
engineering solutions for the
past four decades. Our expert
know-how and unigue experience
range from onshore and offshore
gas production to infrastructure
projects.
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DEVELCPING A GAS

SECTOR MASTERPLAN

FOR BANGLADESH

Ramboll was awardeed the
VWarld Banh spansored project
for the development of the
Bangladesh Gas Sectwr Masier
Plan, nimed &t ploviding
Bangladesh! autherities and
fhate companies with a stratenic
and lechnical plan for the
long-ferm developraznt of the
gas seClor in the counlry.

TECHNICAL ADVISEOR

FOR THE BALTIC PIPE

Since linalizing a feasibilily
clintly in 2016 arad the EFN
termanal feasibity study

i1 2017, Ramixoli has been

the techruces advitor for

the Baltic Pipe proiect. The
Ballic Pipe s 1ccogmsed

as ont: 31 EUS projects of
comimbrn inlercst (PCL and
aims o further sirenathen tha
Eurvpean intzinal energy
mahet, The Baltic Pipe will
provide otferdable, sacurs
and :ustminabile raliable cnerpy
nal only in Deamark, Foland
anel Swaden, put alss m Central
an:i Easiarn European countries
and Balfic countries.
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DISTRICT ENERGY

EXPERIENCE

Based an 44 vears ol
2ipetienca, 2amboll has
ded o amultancy

to rwere than 200

Fslems

e

£ErVie
district haal n
weorldhende any

smatl village schamas W cily-

g from

wide tranantivon natworks.

COPENHAGEN DISTRICT
HEATING =¥5TEM, DENMARK
Copanhagin’s disirict
heating syt ein s one of the
14 x world, and the
ALsoTIied nelwor ks supply
lovr-carbon heat Lo a city of
one muilice. paopla, For more
than 20 yuare Ramboll has
been the MHetrcpulitan
Copenhas i Heating

Tra isdisn Company's
main censultan, providing
COnNSultany ASSISIaNGe
suring sil ftages of the

project froin planung ond
design peration and
mamntenanse of the Qty-wide

syalan,

DELIVERING

OPTIMAL SOLUTIONS FOR
DISTRICT HEATING
AND COOLING SYSTEMS

District eriergy systems have several
benefits including improved energy
efficiency, enhanced environmental
protection, ease of operation and
maintenance, as well as reliability,
comfort and superior convenience
for consumers.

With our decades of experience,
Ramboll is globally regarded as one
of the most experienced district
energy consultants in the worid.
We are also one of the very few
censultants that offer our clients

a fuil range of services on district
energy projects from feasibility
studies and planning to follow-up
on operation and maintenance.

Based on our interdisciplinary
approach, our district energy,
waste-to-energy, CHP, renewable
energy and building installation
teams work closely together to
provide optimal use of heating and
cooling sources.

We use our expertise to offer our
clients more sustainable solutions
based on the most advanced
renewable technologies including
biomass plants, geothermal and
solar thermal. By use of large heat
pumps - which enable the co-
preduction of heating and cooling
by reusing surplus heat from
facilities like data centres - we also
work with electricity integration in
the clistricl energy systems.




REPLACEMENT OF DISTRICT
EMERGY 5YSTEM AT STONY
BROOK UNIVERSITY, US
trict enelgy
FT Supn 1S all the

trarnsal receds of
Braok Universit
largust resoanth University
e Ik State Unives ity of

rark system. The wark

rnd i an active
sampus and phased
19 mininis: INTerrupiicns of
Acaderec wionk pnd o avoid
thié wsi of leraporary syiiams.

DATA CENTRE SURPLUS
HEAT RECOVERY, DENMARK
Ramboli has provided
consullancy serdices fui the
distact heating campany
Flernyarme Fyh on an sncryy
centre with large heat pumas.
utilising =.cess heat from the

15 G O IREWS U3 Canlry
24

The heal puir

he emperatura of

« Fezal, 50 that o can

Le used 10 the local distric
leating natwark 1ILwil be
Penmeai ks ko aesl hear pemp
tw dale. aiig utili=ation of
data centrs orcess heal has

not ein dons i this sale
Lietore anywhers in the world,
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POW
AND

PEOPLE i

Ramnball has 12 ipecialisls

W Eeeser iransiolssan and
sirtribution geividing services
that rangs froc spoecialized
lechnesal atkvit e Lo full
Bhaineaiing di-sign selutions
and project panagament.

UPGRADE Of POWER
TRANSHISS!-IN SYSTEM

IN NORWAY, STATNETT
Due to the ac e and t=zhnical
condition of uxisting powar
lings, the ele: tricity demand
Jrowthin cites end the
push fer inte-ration af
renewables, he transmission
grid cagacity in Norway
needed rein’srcement.
Ramboll actod as the
project manager for this
reintorcems i, including a
naw J20¥V rransmission
fire and the apyrading of
ealsting hne ;. This has made
it passible to connect new
wingl povsg 1o the main gricl
and pravide a sacure supply
of energy i Central Norway
timage g. X bottom lefr).

ELECTRIC DISTRIBUTION
UPGRADE: AT ITHACA
COLLEGE, NY, USA

Cver tha pit 25 yaars,
OB, novy Hambell, has
performes electrical stadies,
clesizn an construction
adrunlitrz dan for new and
wpgraded medium veltage
electnical cistribution projects;
throughou; the campus of
ithaca Colicge. The purpasa
af these iojetts was te i
providu prvar reliability o 58]
building: an campus. wcrL-lngl;
closely with the compus |
administiction o minimise  §
disrystion of daily operations
image p. 47 bottom right). |

B S Al VP LS L

]
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R TRANSMISSION
DISTRIBUTION

ENABLING THE INTEGRATION
OF RENEWABLE ENERGY INTO
THE ELECTRICITY GRID

In @ world where energy and power
demands are rapidly changing, and
where the power generation mix is
moving from thermal to renewable
sources, Ramboll's holistic approach
enables us to identify the changing
demands on the power transmission
and distribution networks, while

our in-depth knowledge of such
networks enables us to provide
effective long-term solutions for the
networks of the future. The power
networks of the future will need

fo provide security and reliability
with changing generation profiles
and higher levais of intermittency.
With its knowledge and expertise
Ramboll is well piaced to advise
clients on the impact of new
generation connections and the
needs of future networks.

We tailor our services to meet

our clients’ needs. Our services
range from specialised technical
advice and power system studies
(steady state and transient studies)
to techno-economic feasibility
studies, technical due diligence,
front end engineering design and
project management. We offer

full OwWner's Engineer services

for prgject delivery as well as
detaildd engineering design when
appropriate.

We hq\te a wealth of expertise
and ejperience in power system
studies, grid connections for

thermal and renewable generation
and large industrial loads, offshore
transmission systems, transrnission
lines gnd towers, cables, AIS

and QIS substations, switchgear,
transformers and reactors,
protel:tion. control and automation
and HVDC interconnections. Our
capability is at voltages up to and
includling 500kV.

Qur power transmission and
distripution skills are complemented
by Rgmboll's expertise in thermal
and fenewable power generation,
offsHore substation platform design,
civil {and structural engineering and
envifonmental impact studies.



TECHNICAL DLE

DILIGENCE FOR DFFSHORE
TRAMSMISSION (OFTO)
ACQUISITION, UK

Rambel previded

technical r1u5 diligonae
services to Diameond
Transmission Corporation
(part of the Mitsuhishi Grou}
in cannection with the
acquisition process far tha UK
offshere transmission (OFTS)
& &t 113
ASIMISsiLn

scharmes. T
provide the t
lirik between the offshore

wing farms and the onshore

grid system
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RANKING

Ramball {5 ranksd tiono. |
noean peny globaby by
i vatnir. Towers &

SAnl=nnae”

FOOTPRIMT
Flere than 20,600 masts

and tower: arsund the worled
[FTEE T ¢ (TR A B B

AN INNOVATIVE SOLUTION
FOR OVEFHEAD
TRANSMILSION LINE
TOWERS 70 ENERGINET
Together with the architect
Dissing+Y. citling. Ramboil
was sppoi ed to design

Lhe innowi tive Thor lowers
for the 2x200 kY giid ter

£ Iner The transmision
ling waill exiablish hugh voltaye
connecticn in the sculhern
oned westorn parct of Jutiand,
Drenmarh Campa
tachliora rarsmission ling
towers e of steel angle
bars, tha coaw tower 12 matie of
steal tulic slanients to octam
&n clegan: dusian, which

Is nctalle 3 and maintained
veith izss sffortl, compared

Lo grnisting power pylons

1A RV

150M MAST FOR LUND
UNIVEREITY, SWEDEN
Ramoll anlered inte a fult
turnkery - ontract with Lund’s
Unpearsit: [or the sngprerning.
prereugrament and onstruon
(EPC,of 3 W Shiyed [Tal-
rmast, &tz completion of

the detaiied desian, Rammball
handled ha manulaciuring
ond delivery of mest and
meeessones before vonlening
the instslanen of mast and
faundazuans. tnstatiation of the
Masl-se DoNs was pericrmed
Ly helics pter Gimagn g 39),

J'EQ

TOWE

COST-EFFICIENT

DESIGN PHILOSOPHY

Ramboll has been working with
towers since the company was
founded in 1945, We offer our clients
a broad spectrum of consultancy
services from analysis, technical

due diligence, measuremeant and
design to construction of masts and
towers.

Ramboll focuses on raducing the
total site costs for our clients,
without compromising on
sustainability and high quality.

Qur global presence and extensive
engagement in international
standardisation and R&D ensures

that we can continue to provide
world class solutions to our clients.

Based on our cost-efficient
philosophy, our masts and towers
are optimised by minimising wind
load, foundations, logistics and
instaflation time.

Suppgly and installation

In sefected business segments
Ramboll offers a full

turn-key towers solution to
our dlients, from engineering,
and procurement to
construction (EPC).
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ENERGY STORAGE

WORLD RECORD EREAKER
Ramiatl i ske the workd
raaaird top 1argest heal storagd
pit wth the design and
construchcn of a 206,000

hgat stara, e Faciiity.

USING SURZPLUS ENERGY
The 2nallenge for energy
storage Fanimies is nok only
ta increase the niarket thare
of surplus -rergay trom sind,
sclar and ‘o, but 1ather
Lo use it sost-effectivoly.

KEY TO LOW-CARBON

COMMUNITIES

Rambol! offers our clients the
smartest solutions for their projects
and society based on expertise in
analysing the energy infrastructure
and its energy carriers for
eiectricity, gas and thermal energy.
We take into account quality and
time - ranging from seasonal
storage to freguency stabilisation.
Our solutions cover electricity, gas,
district heating (het water) and
district cooling (cold water), and
encompass a wide range of storage
solutions including heat storage
tanks and pits, cold storage tanks,
natural gas storage, compressed

air in caverns, electric batteries,
frequency stabilisation, hydro
power and purnp stores, and steam
storage tanks.,

Cities acting as a virtual battery

A smart energy system that relies
on fluctuating energy sources such
as wind and solar power requires
new, flexible energy usage and
storage solutions. The water-based
integrated energy system in the
cities can be exploiled as a cost-
effective means of using and storing
electricity.

With its large thermal storage
facilities for hot and cold water in
combination with large heat pumps,
compressor chillers and electric
boilers, the system can use a lot of
electricity while the prices are low
and avoid electricity consumption
in times of high prices. Compared
to indiviclual solutions without

storage capacity, i.e. small heat
pumps and compressor units that
need electricity every day or even
every hour, the water-based energy
system is equivalent to a virtual
battary.

Ramboli has been involved in a wide
range of projects for planning and
designing all components of the
integrated energy system in cities,
e.g. the district heating system in
Greater Copenhagen.

Electrical storage

As emerging technologies, :
chemistries, and platforms (mobile,
EV & stationary) mature, the

future for electrical storage is very
prornising. These assets atlow for
great potential to dynamicaily act
as 2 load or a resource, balancing in
real time the many reguirements of
our critical infrastructure,

With our sim.‘ation tools, we
support and «::sign all kinds of
battery stora® = and assist our
clients in the . “plementation

phase. Our sevices include both
the electrotec nical design and

the economic optimisation of the
capacity and power. Depending

on the application, battery storage
today has several different functions
and business models. They

enable peak shaving, equalise the
fluctuating feed-in of electricity
from renewable eneray plants and
sava the energy in times with excess
rengwable generation.
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HEAT STORAGE PIT
RECORD IN

VOJENS, DENMARK

Ar & consuitant for Vojens
Dissrict Heating in Jutland,
Drenimark, Rambell desinned
and construcled 5 260,000 m*
heat storage facility in an old
wyraval pat, U was driven by an
23 tension of the @yisting solar
heating plant [r SO0 m-
1% 70,000 in? = breaking the
world record (n thi: process,
The enbire project was canned
aui without subsizly and has

reduced the cost of poat
production cubztantaliy,

CHP ACCUMULATOR

TANKS, AVEDBRE PLANT,
DEMNMARK

Ramboll designed large-scale
heat accumuialors, allowing the
Averiire CHP pslant - on2 of the
worki's most efficlent multi:
fuel power plants - 1 dacouale

haatl and power preduclion,
optimise dewnand poanonics
and support a cystem with

high wind power genzratian.,

ay [ o -+ s B A ie’ P
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DIGITAL INNOVATION

DRIVING INNOVATIVE
THINKING THROUGH SMART

ENGINEERING

Innovatior is at the heart of

Ramboll's aporoach. We see creative

thinking and innovation as key
drivers for success and with that in
mind, we continuously invest in the
develoomeant of new engineering
methods and technigues that
harvest the full potential of new
and existing technologies to create
and offer more efficient and cost-
effective services to our clients.
Below ara some examples of how
we use the latest technologies to
heip our clients solve their problems
and advance their projects.

True Digital Twin

QOffshore structures such as
platiorms and wind turbines are
billion de llar investments. With the
True Digital Twin technology the
operaticn and maintenance costs
can be raduced and decisions

on lifetime extension can be

made or: the basis of & genuine
understending of the structures.

Ramboli's True Digital Twin
centinucusly monitors the structure
in a digital model updated with
real-time information about the
loads afecting the structure, using
an innovative structural health
monitoring system combined with
digitalisation. This intelligent asset
management technelogy can be
used fc, assets in other parts of
the ene-gy sector where structural
behavicur can be monitored.

ROSAP/cloud computing

The Rambol! Offshore Structural
Analysis Prcgram - ROSAP - has
been developed over the past 30+
years to meet the ever-increasing
demands for structural design,
optimisation and lifetime extension
of offshore structures. ROSAP
provides indispensable tools for
new design, modification work and
lifetime axtension assessments

of onshore and offshore steel
structures, covering all phases from
transport and lifting to in-service.

To further optimise the design,
Ramboll has workad with several
cloud vendors to improve its in-
house software in this area through
cloud computing, providing our
engineers with a platform with
faster, more rcbust and cloud-based

storage and execution,

VR/AR visualisation

As our energy projects and designs
become increasingly more complex,
new solutions are required to
visualise our projects, both in the
design phase and during operation.
Virtual Reality (VR) presents

itself as & powerful technology

that delivers more realistic and
interactive visualisations of our
engineering designs and models,
while simultaneously enhancing

the communication process with
project stakeholders. Unlike VR,
which reguires an entirely virtual

environment, Augmented Reality
(AR) simply adds computer-
generated images to the existing
naturat environment to enhance the
current perception of reality. This

is a strong project plarning and
implementation tool.

3D laser scanning and survey
Ramboll has worked with 3D laser
scanning and surveying since the
late 1980s. 3D laser technology
facilitates the capture of physical
objects such as structures, pipe
work and mechanical components.
Throuph survey analysis this is
converted Lo a virtual but true to life
as-built 3D model. With the 3D laser
technology, errors can be prevented
and new dasigns can be precisely
tailored to fit existing layouts,

INVARUABLE SOFTWARE

Rampell Ghohore Structural Analysis
Froarom (ROSAPS hos been used for mare
than 3300 isadridual Fasundation designg
or wnd turlltues for 62 oftshore wing
l'nrms; aroundd tha world, secobnung far a
fotal hamaplate capacity of 15 80GMYY.



MONG BUCKET CONCEPT
FOR OFFSHORE WIND
TURBINE FOUNDATIONS
Romboll has astablished
loce collaboraticn with
real Foundanon on an

C1 concarnng Lhe
dusign andd certification of
the Mono Buchst concepl.
including ioad iteraticns with
FIHI Vestas Oftshora Wind,
We atsisted cur client wath
the dasign basls, design
briels, collision anaivsis,

Ioad calculations and
structural verificotions of the
struclures. The des
subsagquent!y tarned inte
real-scale 30 models able 1o
be visvaliced and mieranied
weith using VR technoicay,

NS Werk

iRl A TRUE DIGITAL TWIN
(5HMS), NORTH SEA

Fur the Siri Gifshu e Platform
U in the Morlh Sei.

v ibdeervedt in
clne, Tios reguered

irand

. andl anelssis
and ro-cerl ion for
heerpma the lagility in
production. Remuuoll assicted
tive client by creating a

True Dinitat Twin of Lhe
platfor N real-lifs

messre

ant data b an

Shuciusl H

Marttoring Sustan (SHMS5,
The panpose of the Trua
I T

sntrol thie structural

s Lo Iy o

safcty of the platfoom duri
all izhoses ol he p

o Ghastyva

h clevelnprive:

e stessmant anal
and Lo linal iopais of the

platranm. The propect rasulied
sation of ¢

in the mir

shul-downs and plaifom

evatuations, wihi

o nigh safely level.
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Jamboll has mofe §nap 45 years of
perience in th% ing, design and
i plelinentalion of

a one-stop shop
jow-how and




WHAT WE

CAN

Modern energy sysiemsd face
increasingly complex challenges.
Globa' power demand if rising as |
societ es develop, whilsf we mist
also reduce climate chahge impacts.
Growth in wind, solar afd other
renewable generation, T:mg with

the development of higher efficiency
and fiaxible fossil fuel pants are
increzsingly seen as thd key to
delive-ing these reliablel lower carbon
solutions.

The projects that we cary out for our
clients typically providg the overall
societal benefits of secgring the
suppiy of energy, redudgng climate

Sustzinable solutions %7

INDEIPENDENT ADVICE
= Oraaet’s Engitwer
* Lecders Enpinser
v Precect and
L. 3ramms manager

Erfrormuental advisor |

LARGE RESOURCES
* Group 13,000 staff

= Enevrgy 1,500 starf
= Porver experls 240 tial!

FULL SCOPE SUPPORT
Feooasibinty B coslmg

Sp aciiication tendering
& rontracling

.

Consttuctan

Commigsioning i

= DM

Li*; exrension & upgrade

Decemmissioning
& iedevelopment

KEY 2XPERTISE
= Hjh efficiuncy power plants
v Baernazs and blucensersions

» Coganerabion (CHP)

O FOR

impact, improving energy efficiency
and countering resource scarcity.

We assist our clients in all project
phases, ranging from planning and
engineering design, to long-term
operation and maintenance.

Special energy competency areas
Besides thermal power, we offer
world leading competencies within
offshore wind, was:e-to-energy and
district energy.

More than B5% of the world’s offshore

wind turbines rise from foundations
engineered by Ramboll, and we have
provided expert services to onshore
wind farms with a nominal cutput

of +60,000 MW in more than 60
countries.

‘We have worked on waste-to-energy
projects in 45 countries, providing
consulting services for 145 new units
and retrofits.

We have provided consulting services
to more than 200 district heating and
cooling systems worldwide, ranging
from small village schemes to city-
wide transmission networks.,

Fumiber of magar powar plents designad
and constiucted by Ramball

RAMBOLL

Thermal power services

Rambol offers a ‘one-stop shop' of
service$ based on a multidisciplinary
approagh to power generation,

Cur ur:rue strength stems

from thie acquisition in 2011 of
DONG -Fnergy’s in-house thermal
enginegring team, responsible

for the project development and
implementation stages of world
teading high efficiency power plant
projectt right through to operations
and mgintenance support, failure
investigation and power plant
rehabiishticn and upgrades.

1
Unlike fnany other consultants
we arejable to bring expert plant
cperargnal insight into new power
project developments. Our power
aroup {:as continued to strengthen
with strategic recruitment of staff
with e:@tens'rve international power
generﬁ‘!ion engineering consulting
experignce.

Therrr+l power experience

On bebalf of our clients, we have
designed and constructed more
than major power plants,
includihg some of the most energy-
efficieft plants in the world, and
are instrumental in the ongoing
convetsion from fossil fuels to
biomass.

For our clients, working with Ramboll
meang that they will benefit from our
long-term experience and know-how,
and together we can transform
complex challenges into solutions
that are future proof, energy efficient,
cost effective and practical,
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UR ROLE IN
THERMAL POWER

Ramboll has pioneered the
development of innovative power
plants with worldwide highest
efficiencies and have particular
expertise in:

+ High efficiency power plants

« Biomass and bioconversions

+ Cogeneration (CHP)

The Ramboll mind-set is to set and
achieve the highest standards for
heaith and safety throughout all
stages of a project and subsequent
plant operation.

Full project lifecycle services

We provide a comprehensive range
of project lifecycle services ranging
from strategic ievel to highly expert
engineering specialisms.

Where projects involve wider
infrastructure such as LNG facilities.
ports etc. Ramboll is also able to
deliver and integrate a complete
range of project services.

UIFE PXTONSION

Bt et bl ntomninn

B AT e et i i
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PROJECTS

Project development

The project development stage is

of vital importance. It is at this tirne
when key decisions are made on a
project; this is the time to optimise
to ensure the site selection, fuel
type, technology and subsequent
contracting methods considered are
best aligned with the overall project
objectives. If not addressed fully at
the outset, subsequent optimisation
and changes in later stages of a
project can have significant cost and

‘programme implications,

Owner's Engineer & EPCM

During project execution Ramboll
provide Owner's Engineer and EPCM
services tc make sure the client’s
interests are best sarved. We ensure
the appointed contractor(s) progress
the plant design, manufacturing

and subsequent construction and
commissioning stages in line with the
contract specification, programme
and budget with the highest regard
for health and safety.
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O&M support

Ramboll has strong competencies
within operation and maintenance,
which enables our clients to make
their operations more efficient

and hence optimise the operating
economy of their plant. Rambaoll can
assist with trouble-shooting on the
entire power plant, from the inlet

of the fuel through the delivery of
power, stearn and heating as weli as
the handling of residual products and
flue gas.

Life extension

Lifetime extension of existing power
plants can present an efficient

way of meeting power generation
needs whilst keeping investments
at a manageable |level. Ramboll's
highly experienced experts identify
how to extend the lifetime of
power plants and seek out all
possible improvements leading to
increased plant efficiency, flexibility
and availability and reduction of
operational costs.

Full preject ifecycle s vices
cliuraed by Rambeil.
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BIOMASS

Sustainable biomass offers 3 renewable low carbon alternativa
to fossil fuels for thermal power and haat generation.

i

1
Common fuels include manufactured
wood pellets, grown crops, recovered
residues, straw and varibus wastes.

Global leading experience

Ramboll has delivered Hiomass plants
of all types and is 2 gloal laader in
this area.

As well as developing n'iulr.iple

new biomass power anc::l CHP

plants, Ramboll staff pioneered the
conversion of coal plants to biomass
firng - at & time when there was no
experience in the contracting supply

chain. ]

-

Our experience of coal _L:s biomass
CONVEersion is unpara!lefed, Our
references are famous ;'Iworldeide.
and we continue to tak'i_- & leading role

globally.

Services

Ramboli offers all engigeering
services with respect to the planning,
design, tendering, construction and
operational phases for hew build

or upgraded power or CHP plants,
fuelied by all types of éiomass.

QL Monufactured veeod pojlets
are glotally Wradad amd usad
for puwer and heat geasralion

G2 3uaw handling al &
bemias: CHE plant,

Optimising combustion

Biomass combusticn can lead to
fouling and corrosion of boiler
heating surfaces as well as placing
new demands on flue gas treatment
systerns and the disposal of the
ash. Ramboll's expertise can help
our clients to optimise the fuels
and power generation systems that
are critical for good efficiency and
availability.

Delivering fire safety

Fuel system changes require
consideration of fire safety (ATEX)
and other health and safety issues.

Ramboll provides advice, risk
management support and design
solutions for all challenges arising.

Storage facilities

The main challenges in storage
facilities stermn from fire and explosion
hazards.

Ramboll is internationally recognised
as the leading expert in the area of
biomass related fire safety. We have
invented and have a patent pending
on a fire fighting concept which is
highly suited for large wood peliets
inventories.

Designing innovative solutions
Ramboli has designed highly
automated bio fuelled power

plants comprising automated straw
reception and transport systems
that only require man-power during
receipt of straw,
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LYMNEMOUTH, UK

420 MW full biomass conversion. Having
supported the Owner at the development
stage, Ramboll was appointed to provide
support for the implementation of the
project. In tota! the project comprises nine
engineering packages, including an import
terminal, site fuel hanaling and storage as
well as the power plant conversion
(Image: John Dalrymple).

ASNES, DENMARK
Full biomass conversion of existing units
and development of a 180 MW dedicated
biomass fired power plant integrated inte
the existing power plant site.

STUDSTRUP UNIT 3, DENMARK

Full biomass conversion. Supplies 350 MW
electricity and heat to the surrounding
district heating system, Ramboll supported
the plant's owner in all project phases from
analysis through to commissioning.

GLADSTOME DOCK, LIVERPOOL, UK
Wood pellet import terminal with 100,000
tonne storage capacity. The plant is rail
connected for fuel distribution. Ramboll
was expert adviser to the construction
contractor (Image: Drax).
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|

HIGH-EFFICIENCY POWER PLANTS

!
RAMBéLL OFFERS
EXPERTISE IN: | -
= Ultra super critigal plants
= Combined cycle

and open cycle
gas turbine plan

+ Integrated solar
thermal

» Multi-fuel applicgtions

» Carbon capture
and storage

» Advanced technplogies
such as gasificalon and
oxyfuel

w

Thermal efficiency
Fossil fuel fired power plants continue
to play a significant role in providing
secure and affordable gnergy.
Ramboll has specialist pxpertise
which can reduce the ¢arbon impact
of fossil fuel power plahts through
the optimisation of thgrmal efficiency
and deployment of state-of-the-art
emissions abatement fechnology.

Efficlent coal utilisation

The Nordiylland 3 Ultra Super Critical
{USC) Power Plant, engineered by
Ramboll, indeed holds the world record
for rnost efficient coal utilisation, with
an efficiency of over 47%. Ramboll
achieved this through extensive insight
and optimisation of the steam cy<le
and overall plant dasign.

Plant flexibility

Equally important for modern thermal
plants is to operate highly flexibly,
with a need to rapidly balance energy
dernands resulting from an increase
in intermittent renewable energy
sources. Ramboll has successfully
engineered plant modifications which
enable faster start-up times and
greater cyclic operation.

USC plants

Ramboll has designed and realised
some of the most efficient and fuel
flexible thermal power plants in the
world, agplying the most advanced
USC steam parameters and steam
cycles. The plants are typically
designed for coal, heavy fuel oil and/
or natural gas,

AVEDORE 2 - MULTI FUEL CONCEPT
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Combined cycle plants

Our knowledge of Combpined Cycle
Gas Turbine (CCGT) plant concepts is
extensive. Ramboll has realised some
of the most efficient and flexible
CCGT power plants in the world to
date.

We can handle both refatively
standardised CCGT projects and
highly advanced CCGT projects
involving customisaticn to fit specific
requirements such as process steam
supply for an industry, district
heating supply or integration of a
CCGT into an industrial procass plant,

Qur specialists have a combined
working experience of realising more
than 25,000 MW of CCGT plant
capacities worldwide.

Muitl fuel applications

Cur ability to develop innovative

power generation projects is ably

demonstrated by our role in engineering

and implementing the Avedore Unit 2

project which incorporates within an

optimised tharmal cycle:

«  USC multi fuel fired boiler

« Straw boiler

» Gas fired turtines in feed water
cycle

+ Energy storage heat accumulators
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HIGH-EFFICIENCY POWER PLANT
REFERENCES

D

oil. R

construction and commiss|

provi

SALALAH Il, OMAN
440 MW dual fuel CEGT n

smboll was appointes
tHe project co-orﬁinaq

dtural gas/fuel
| to monitor
oning and to
on services.

MONGSTAD CCGT CHP PLANT, NCRWAY
2B0 MWe + 350 MWth heat. Refinery
integrated high efficiency CHP plant
supplying high pressure steam and power.
Ramboll staff acted as EPC Manager for
the Owner during the plant davelopment
and construction.

KAPCO, PAKISTAN

Muzaffagarn 660 MW coal fired power
plant. Ramball was appointed to deliver
the plant feasibility study, ESIA and EPC
Contractor tender evaluation.

ENECOGEN, ROTTERDAM, NL

B70 MW high efficiency gas CCGT.
Ramboll's Owner's Engineer services
included engineering design review,
HAZOP, witness of testing, and review of
Q&M.
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CO-GENERATION

Co-generaticn - algo known as Cornbined Heat and Power (CHP) generation - increases the
effizient use of fusl by supplying heat as weall as power.

| |

|

|

1

With powhhonly genergtion, low Services
value ena}gy is lost, bufj with CHP For both new and retrofit CHP
most of it is captured fgr use, projects Ramboll offers all services
: necessary for establishing optimised:
'CHP can offer the advagtage of + CHP plants
reliable energy supply al well as lower- » Energy storage

carbon or renewable pgwer and heat. » Heat accumulators

= District & local heating systermns
CHP systems also offer{the possibility - + District & local cooling systems
of district scale cooling]systems, and ’
can support the intermjttency issues Qur services range from planning,

experienced with othegrenewables design and procurement to
through energy storagd. implementation and O&M support:
= Thermal modelling and
optimisation

= Turbine desian

+ Heat accumulator design

» District heating systems design

= Plant generation and heat
distribution system interface
optimisations

Experience

Ramboll has been a leading
consultancy in the development of
both district heating, CHP conversion
and new plant construction projects
for more than 40 years.

KEy COMPEYENCIES; Our vast experience with energy
Enengy systen planning production facilities based on a
Sirategic studies : , 5
variety of fuels combined with
our experience of district heating

Optlons appralss

* Sysiams design transmission systems help us
+ Lemand & supply capacjly mapping maximise the benefits for both
* Resource eflicizncy investors and consumers.

= Carbon redugtion

POWER PLANTS:
Fuel haindiing

Botes design

Piatess control

Ermnissions conlrol syilemqs

ot 01 and 02. Gladsaxe, Denmark

* Turbing design Fratural sag fired digtrict heating peak lead
» Hudr @ changers & pumps facitity, Rarnboll was lead cunsultant.

+ Enwrgy storege & heal abcumulators 03, CHP ccumulator tanks

DISTRICT HEATING & COQLING: Ramboll designed large-soale hest

= Tranzmizson fines accumulatons allawing the dvedore

CHP plant 1o deccupls hest and
power production Lo optimice demand
Auxiliary equiprrent economics, anod support a systam with
Bl paet cannesbions hiah wind pewer geneation,

Dustribution systarns
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SPECIAL COMPETENCIES

Rambcll is uique amongst incdependent international power generation consuitants, possessing
highly expert competencies covering every aspect of power generation facilities and bwing able
fo offer clients a truly comprehansive range of specialist services.

Alongside our project ifecycle services we provide specialist services at a detailed design ana
Front-End Enginsering Design (FEED) level including a complete range of services to suppart
olant operation. maintanance and hfetime eatension.

Ramboll has developed an Online Process
Optimisation system to enable plant
operators to continuously identify areas
impacting upon plant performance with
remote specialist support on hand to
assess significant performance deviations.

Using 3D scans, Ramball provides
designers with hundreds of thousands of
coordinates in retrofit projects to optimise
design and co-ordination.

With sofid flow distribution modelling
Ramboll can advise on detailed design
modifications.

* EXPERT COMPETENCIES { SPECIALIST SERVICES

T Froject Managament kS . = Risk ang procatis safety
« Boilers, combustion and fuel logistics i« Boiler CFD madslling
+ » Turbine, process, balance of plant and cocling systems . o v Craep damage and ow cycle faligus calculations
. Enabling : » performancs modalling and onling process optimisation

.+ Envivonmentat and emissions control " delivery of '« Boot cause analysis

= Eleclrical powar systems : v Fire safety & ATExX

. Instrumentition and contral # i+ Moise cantrol enginzening

s Civil enginaeting 1 * Mibration analysis and vibration protection

. * Site supervision b : » Cembustion and emissions perfarmance optinvsation
.+ QHSE & inspection sorvices P ;= Contlition muniioring

£ oo 20 modelling and laser scanning
I = CE rmiarking




RAMBOLL

CREEP & FATIGUE CALCULATIONS

For many yfars, Ramboll specialists have
been leading the way in refining fatigue
and creep cplculations in order to establish
knowledge bn the remaining lifetime of
power planis. We have developed the
unigue softyare called Lifetex to perform
exact calculetions.

CFD BOILHR MODELLING

Using our ih-house CFD medelling
expertise, Ramboll can assess the
performaru':e of new and existing bollers as
well as develop designs and specifications
for fuel ang! plant modifications.

17
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FURTHER REFERENCES

SANDVIK, VAXJO, SWEDEN

40MWe + B0MWth biomass CHP plant.
Fuels include wood chips, bark, saw dust
and branches and roots,

Ramboll was the Owner's Engineer for

the design and construction phase of

& new biomass fired unit with rechnical
responsibility for the boiler, turbine, flue
gas cleaning and balance of plant. Our
role commenced with the procurement of
the major components, and then included
monitoring of manufacturing, erection and
commissioning as well as supervision of
initial commercial operation and guarantee
tests.

GAS-TO-POWER FROJECT, HMOROCCO
LNG import terminal including storage
and maritime jetty, 2400 MW CCGT and
connecting gas pipelines.

Ramboli is the Technical Adviser to ONEE,
working alongside legal and commercial
advisers, with the responsibility to develop
the project invelving the definition of the
institutional structuring of the project,
preparation of feasibility studies and
tender documents, evaluation of the offers,
negotiation and contracting leading to the
appointment of the company (ies) who
wlll finance, construct and operate the
Gas-to-Power project,

HERMNING, DENMARK

57MWe 180MWth multi-fuel CHF plant.
This plant has been progressively adapted
over more than two decades and now
combines high efficiency with the capacity
for flexible firing of a full range of fossil
and biomass fuels, including wood pellets,
wood chips, oil, coal and natural gas.

Ramboll was the Owner's Engineer for
all project phases {rom project analysis,
design and planning to commissioning.
Our technical input was provided across
ali parts of the plant from fuel delivery,
storage and handling, to boiler and
controls modifications, fire strategy and
emissions control systems.




DRIOH, D AKA AND KHULNA,
BANGLALZ5H
2 2 630 M\ high efficiencyicoal.

Large incriases in power dgmand in
developin:: countries result in the need
for high e‘ficiency solutions to permit
developm nnat whilst limiting impacts.

Ramboll v as chosen as the Dwner's
Engineer Lo ensure technical coherence
and an optimised plant des{gn comprising
the nighest possible overalijefficiency of
the plants

Phases include input from pre-FEED
and FEEC to tendering and!eventual
construct on and commissioning.

KILRILAHT) BOWER PLANT, FINLAND

The projiect involves the replanting of
tharmal lacilities at the lardest refinery in
the Morcic region. Ramboll was appointed
as the Lznder's Technical Adviser (LTA)
covering technical, commercial and
environmental aspects up ic financial
close. W2 continue as LTA pun‘n; the
construction and cneratior‘ml phases of the
project.

FUELAWY, POLAND

400 MW CCGT. A turn-key EPC oroject
where Ramboll was appointed to provide
Owner’s Engineer technical support during
procurement through to construction and
commissioning stages. Services included
review of tender specification, tender
evaluation and Owner's Engineer services
during project implementation.

SAUDI ARABIA, RABEC

1200 MW heavy-oil fired power plant.
Rambell executed root cause analysis
(RCA) following tube failures and boiler
CFD analysis to help select appropriate
mitigation. Ramboll acted as incependent
adviser to the client.

RAMBOLL

R L
GUELPH. ONTARIO, CANADA
2 % 20MW new biomass CHP plus

1% 7MW expansion.

Ramboll was appointed by the project
developer to provide engineering support
to determine the facilities’ requirements,
oplions and preliminary engineering
design and cost for all three projects,
including all mechanical and electrical
services for the identified projects.
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Abbreviations

ADC Annual Dependable Capacity Test
bar Bars (pressure)
Bar{a) Bars (absolute pressure)
Bar(g) Bars (gauge pressure)
cop Compressor Discharge Pressure
CDT Compressor Discharge Temperature
cw Cooling water
v Calorific value
CCR Central Control Room
CCGET Combined cycle gas turbine
s Degrees Centigrade
[ Cob i Commercial Operation Date
| DPT Dye Penetrant Test
EE Exciter End
EOF Equivalent Cperating hours
FSR Full Stator Rewind
Gas Natural Gas
GT Gas Turbine
| HP_ High pressure
LP Low Pressure
HV High voltage
| HHY Higher heating value
HSD High Speed Diesel
HR5G Heat Recovery Steam Generator
IDC Initial Dependable Capacity Test 1996
IPP ]_Independent Power Producer
IEC International Electro technical Commission
150 Internationz! Organization for Standardizaticn
KaPCO Kot Addu Power Companv
kv Kilovolt
km Kilometer
kWwh Kilowatt hour
kWY Killowatt
KKS Kraftwerk-Kennzeichen System
kJ Kilojoules
LV Low voltage
L=V Lower heating value
LT5A Long Term Supply Agreement
LSFO Low Sulphur Furnace oil
MW Megawatts
m TMeter
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L mm Millimeter
mm WC Millimeter of Water Column
MCR Maximum continuous rating
m/S Meters per second
m3 Cubic meter
MV Medium voltage
MW Megawatts
m? Square meter
mbar Milli bar
MJ Mega joule
MP!| Magnetic Particle Inspection
MVA Mega volt-amp
NDE Non Destructive Examination
NDT Non Destructive Testing
CH Operating Hour(s)
OCGT Open cycle gas turbine
O&M Operating and maintenance
OEM Original equipment manufacturer
oTC Outlet Temperature Corrected
PM Preventive Maintenance
PPA Power Purchase Agreement
PSO Pakistan State Oil
RUL Remaining Useful Life
Si3D Siemens Innovative 3-Dimensional design
SNGPL Sui Northern Gas Pipelines Ltd
{ STG Steam Turbine Generation Unit
sec Second
TE Turbine End
TET Turbine Exhaust Temperature
TMCR Turbine continuous maximum rating
t/h Tones per hour
Unit Gas Turbine or Steam Turbine Generation Unit
uT Ultrasonic Testing
UTG Ultrasonic thickness gauging
WAPDA Water and Power Development Authority
Definitions

Commercial Availability: Availability of Plant excluding weighted Unscheduled Outages
Commercial Availability= ((Complex Capacity-Weighted Unscheduled Outage) x100)/{ Complex Capacity)
Plant Availability: Availability of Plant excluding Schedule and Unscheduled Outages

Plant Availability = ((Complex Capacity- Scheduled Outages-Unscheduled Outages) x100)/{Complex Capacity)
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KAPCO Flant Remaining Life Assessment Study

EXECUTIVE SUMMARY

Introduction

Ramboll has been contracted by Kot Addu Power Company (KAPCO) to undertake a technical
assessment of the remaining life of the KAPCO combined cycle power plant located at Kot Addu, District
Muzzffargarh, Punjab in Pakistan. This assessment has been based on data provided to Ramboll by
KAPCO which included plant O&Mi records and other 3 party condition assessment reports, equipment
inspections and NDT studies previously commissioned by KAPCO.

Raticnales for Life Assessment Study

KAPCO combined cycle power Plant was built in phases from 1985 to 1996 by Water and Power

Deve opment Authority ("WAPDA”"). It is the largest IPP operating in the mid country and supplying
electricity through Six {6) 132 KV and Six (6) 220 KV feeders. KAPCO is the only CCGT power plant
capable of operating on 3 types of fuel i.e. Gas, Low Sulphur Furnace Oil (LSFO) and High Speed Diesel
(HSD:. This multifuel capability makes KAPCO piant a backbone for the national grid.

Combined cycle power plant are typically constructed using a design life of 25-30 years. However, a
specified Design Life does not necessarily dictate a finite life expectancy or mandatory retirement of the
plant. Experience shows that the operating life can be enhanced by a further 15-20 years with the
requ’site capital expenditure and excellent maintenance practices.

KAPCO has an agreement of 25 years with power purchaser WAPDA that is expiring on 25 June 2021,

KAPCO units has been operating since past 25 to 30 years. It Is necessary to assess aging impacts and to
determine residual useful life of KAPCO generating units and auxiliaries so that for the same term PPA
(Power Purchase Agreemeant) extension may be granted in sake of national interest as per clauses of
extension within current PPA,

Scope and Methodology

Scope of study included residual life assessment of major equipment of CCGT plant e.g. Gas Turbine,
Steam Turbine, HRSG, Generator, Unit Transformer, Instrumentation and Control System, Auxiliaries and
Buildings and Structures.

This Life Assessment study has been conducted on the basis of Plant design data, Current Operating
parzmeters, Units Operations and Maintenance History, Currant operating performance, Life
Assessment and NDT reports, condition monitoring test reports, Operator’s own assessment in view of
0& challenges for the plant, World’ Thermal Power plants Operating life trends and Ramboll’s
experience of power plant life extension projects.

Units have been studied Module wise (in configuration 2+1 i.e. two gas turbines and one steam turbine)
for design data, technical limits, current operating conditions and parameters, past and current unit
performance to develop a qualitative base line. Worid trends for plant life have been discussed.

The key aspects from recent majer inspections, modifications, upgradations and condition monitoring
test results have been reviewed.
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Electrical major components e.g. Generator, Unit transformers healthiness and residual life has been
assessed based on current offload/on load test results, NDTs and test results conducted during major
inspections.

Important Auxiliaries and BOP equipment prone to aging, healthiness has been checked for residual life
assessment.

Buildings and Civil structure integrity assessment reports has been reviewed for checking healthiness
and fitness for units’ future operations.

The main Plant components remaining life has been assessed based on design life, operating hours,

NDTs and test results conducted during major outages and current unit conditions and with
consideration to the experience of other life extension projects, globally.

The study has been concluded with remaining useful life assessment of the units along with

recommendations.

QOutline of KAPCO Plant Layout

KAPCO power plant comprises 10 Gas Turbines, 10 Heat Recovery Steam Generators (HRSG) and 5 Steam
turbines. The Plant has been divided into 3 blocks, maintenance wise (Blocks 1, 2, 3) as well as efficiency
wise in descending order Energy Blocks 1, 2 and 3. The Plant has been further subdivided into five modules
with each module comprising two Gas turbines, two HRSGs and one Steam turbine. The five modules are
Module-1; GT-1, GT-3 and 5TG-9; Module-2; GT-2, GT-4 and STG-10; Module-3; GT-5, GT-6 and STG-11;
Module-4; GT-7, GT-8 and STG-12 and Module-5; GT-13, GT-14 and 5TG-15

Overview and Study of Plant for Qualitative Analysis

The design data and technical limits of the gas turbines, HRSGs and STG in each of the five modules have
been discussed in regard to current O&M history and expected remaining life,

Units’ current operating parameters have been investigated and compared with IDC parameters.
Comparison has shown that all units are operating near to, or better, than IDC parameters. In spite of
aging impacts on the units, all units’ loading capacity in MW has been well maintained compared to IDC
(initial Dependable Capacity 1996), That is considered a direct consequence of excellent Operations and
Maintenance strategy and Upgrades,

All Gas Turbine units can operate on all 3 fuels, Natura| Gas, HSD and LSFO except GT-3 and 4 which can
operate only on Gas and HSD.

GT-1,2, 5, 6, 13, 14 and STG-9, 11, 12, 15 have undergone midlife control change.

GT-1, and GT-2 have undergone upgrade of the Inlet Guide Vanes (IGVs) from fixed to modulating to
reduce stresses on turbine hot gas path components and to avoid compressor surge.

GT-3 has undergone replacement of the Excitation system with a new one. GT-3 and 4 HMI and
Information system has been upgraded to Siemens Win CC.

GT-5 and GT-8 have undergone Hot Gas path up-gradation which has improved their exhaust
temperature control curves i.e. increase in Turbine inlet temperature hence maintaining and improving
loading Capacity. 2
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GT-13 and GT-14 have undergone Siemens Si3D upgrades of the st two stages of the turbine. STG-10
has undergone installation of modified 1st stage moving blades for heat rate improvement and new LP
turbinz erosion protection rings of the last 3 stages.

KAPCO P'ant Remaining Life Assessment Study

All units’ schedule outages e.g. MOH, HGPI and Cl are being performed well in time as per OEM
recommended intervals and/or criteria of OH, EOH and no. of starts.

Module wise average Plant Avaiiability has been approximately B5% over the past five years which is

exceliant.

World trends in the Operating Life of Therma!l Power Plants

Worlg trends has been discussed in regard to thermal power plants, life cycle, deterioration impacts,
maintenance strategies, World operating power plants life and age before retirements.

Operating life of a power station before decommissioning can be extended 20 to 25 years over the
original design life in account of conservative design assumptions and well-managed repair and
maintenance schedules including necessary capital expenditure to replace worn components.

in Europe, about 25000 MW of therma! power plants are in age range 30 to 60 years that is exceeding
their design life of 30 years. The capacity-weighted average age of operating coal facilities in US is 39
years. In US, the most common age of recently retired Coal units is 50-60 years, Natural Gas Steam units
40-50 years, and for Combustion Turbine units it is 40-50 years.

The zctual operating hours of 2 plant also needs to be considered as high-pressure, high temperature,
components such as the heat recovery steam generators, main steam pipework, steam turbine are
subject to material creep over an extended period of operation, in addition to the usual life limiting
aspects of fatigue, erosion corrosion etc.

Whether thermal power plants are kept in operation, refurbished, placed on standby or
deccmmissioned at their design life remains primarily an economic decision for the owner depending
upon the unit condition and maintenance cost. More stringent environmental legislation may also be a
deciding factor to retire a power plant if the environmental upgrade costs are too prohibitive. This has
been the case for many of the coal-fired power plants in Europe.

Plant Major Components Remaining Life Assessment

Remaining life assessment has been discussed module wise for all major components of the units. Gas
Turbine, Steam Turbine, HRSGs including main electrical equipment e.g. Generator, Transformers,
condition monitoring tests has been discussed.

For a1l Gas turbine units, hot gas path components e.g. combustors, fuel nozzles, GT blades and vanes etc
are being replaced periodically on HGPI and MOH as per OEM recommendation. One complete set of
turtine blade/bucket and vane/nozzle is available in store as a strategic spare for each mode! of Gas
Turhine at KAPCO,

Module-1 units; GT-1 last MOH was performed in Feb-March 2021. GT-3 last major inspection was
per‘ormed in Feb-March 2018. STG-9 major overhaul was performed recently in Feb-March 2021. The
overall condition of GT-1, GT-3 and STG-9 is satisfactory as analyzed from visual inspections, NDTs
conducted during these outages e.g. DPT, Hardness testing, MP! and UT.
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GT-1, GT-3 and 5TG-9 remaining life is assessed to be 10, 18 and 11 vears respectively basad on the current
operating hours of each unit.

KAPCO Plant Remaining tife Assessment Study

HRSG-1 and 3 expected remaining life is assessed to be 12-15 years bzsed on recent boiler inspection,
NDTs and life assessment conducted by SGS in March 2021 for HRSG-01, The condition of HRSG-01 is
considered to be representative of HRSG-03 as HRSG-03 has much lesser operating hours. '

GT-1 Generator was overhauled in Feb-March 2021. Overall Generator condition is considered to be Good
based on test reports e.g. ELCID, IR, and Pl etc. During the inspection findings were observed on Generator
rotor J Straps which were replaced with new. GT-3 Generator electrical tests and inspections conducted
in October 2020 have shown healthy condition. It is considered that GT-1, and GT-3 Generators may be
satisfactorily kept in operation for the next 10 years with condition monitoring.

GT-1 Unit Transformer life assessment tests were conducted on a sample basis in Block-1 and the test
results are satisfactory. GT-3 Unit Transformers oil analysis reports are showing some paper aging.
However, the overall condition of the Unit transformers is considered Acceptable to Satisfactory.

GT-1is operating with a new control system with remaining life of 17 years. GT-3 control system is old yet
operating satisfactorily with spares availability in KAPCO Stores.

ST-9 is of ABB design and manufacture, having a singie flow HP and double flow LP cylinder. The steam
turbine is rated at a nominal 112 MW with steam conditions of 46.9 bar and 4252C. The ST is directly
coupled to an ABB air cooled generator of rating 132 MVA at 11 kV. A major turbine overhaul was
performed recently in Feb-March 2021. The overall condition of the ST is considered to be Satisfactory as
analyzed from visual inspections and NDTs conducted during these outages e.g. DPT, Hardness testing,
MP! and UT. 5TG-9 control system was replaced with new SPPA-3000 in 2016. Generator overhauling was
carried out in Feb-Mar 2021 and its condition is considered Satisfactory and may be kept in operation for
next 10-15 years. Although the ST Unit Transformers oil analysis reports indicated some paper aging, the
overall condition of the Unit transformers is considered Acceptable to Satisfactory.

Module-2 units: GT-2 and GT-4 minimum remaining life is assessed to be 11 and 19 years based on
current operating hours and overall Satisfactory condition as observed from recent inspection reports.

HRSG-2 and HRSG-4 expected remaining life is assessed to be 12-15 years based on the above mentioned
HRSG-01 sample inspections, NDT and life assessment reports. HRS5Gs-1, 2, 3 and 4 are the same design

from the same supplier.

GT-2 Generator was overhauled in Feb 2018. Siemens reported "No thermal or thermo mechanical aging
phenomena were detected”. It is considered GT-2 and GT-4 Generators may be satisfactorily kept in
operation for next 10-12 years with scheduled condition monitoring checks.

GT-2 Unit Transformer life assessment tests were conducted in 2016 by ABB on a sample basis in Block-1
and test results were satisfactory. GT-4 Unit Transformer oil analysis report is showing satisfactory results.
STG-10 Transformer oil analysis report is showing some degassing which will be tested again. However,
operating parameters and electrical test results are normal and overall condition of the Unit transfermers
is considered to be Satisfactory.

GT-2 is operating with latest control system Siemens SPPA T3000 with minimum remaining life of 13 years.
GT-4 and STG-10 control system is old yet operating satisfactorily with spares availability in KAPCO Stores.
Moreover, control system spares obtained from STG-9 control system replacement are available for STG-

10.

5T-10 is of ABB design and manufacture, having a single flow HP and double flow LP cylinder. The steam

turbine is rated at a nominal 112 MW with steam conditions of 46.8 bar and 4952C. ST-10 is directly
e ——————— A e e e T T e A
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coupled to an ABB air cooled generator of rating 132 MVA at 11 kV. A major overhaul of ST-10 was
performed in Sep-Oct 2013. Modified 1* stage moving blades and Installation of new LP turbine erosion
protection rings of the last 3 stages were installed during 2013. Overall condition is considered satisfactory
based on a minor inspection carried out in 2016. Generator overhauling was carried in Feb-Mar 2016 and
its concition is considered Good and the Generators may be kept in operation for the next 10-15 years
with condition monitoring, STG-10 Unit Transformer oil analysis report is showing some degassing which
will be tested again, However, operating parameters and electrical test results are normal and the overall
condition of the 5T-10 Unit transformer is satisfactory.

Meodule-3 units GT-5, GT-6 and STG-11 remaining life is assessed to be 14, 13 and 15 years based on the
current operating hours and overall Good condition as observed from recent inspection reports of
HGPI/NOH 2017 and Combustion Inspection March 2021.

HRSGs-11A, 11B, 12A and 12B are of same model. Life assessment of HRSG-11A and 11B has been
conducted on sample basis in Nov 2020 and the same condition is predicted for the other two HRSGs,
Based on life assessment report, routine maintenance inspections; HRSG-11A and 11B expected
remziring life is greater than 15 years.

GT-5 and GT-6 Generators have been in service since commissioning. Based on monitoring test
recommendation, conductive paint activity on stator winding has been carried out. Generator rotor flux
report for GT-5 and 6 found Satisfactory. Full Stator rewind {FSR) material is available on site as strategic
spare for GT-5, 6 and 7 Stators.

Generator rotor flux report indicates no significant fault and can continue its normal operation. Expected
remaining life of the newly rewound STG-11 generator is considered greater than 15 years.

GT-5, 5 and STG-11 Unit TF Oil analysis reports indicate no internal fault and the condition is considered
Satisfactory.

GT-5 and GT-6 are operating with GE’s |atest control system Mark Vle with remaining life of 17 years. The
STG-11 control system ALSTOM ALSPA Controsteam V3 was upgraded in 2009 and the minimum
remaining life is considered greater than 10 years.

ST-11 is of GEC Alstom design and manufacture, having a single cylinder (combined HP/LP). The steam
turbine is rated at a nominal 103 MW with steam conditions of 40 bar and 5112C. The steam turbine is
directly coupled to a GEC Alstom air-cooled generator of rating 121.64 MVA at 11 kV. A major overhaul
of the turbine was performed in 2017. Overall condition is considered Satisfactory based on a minor
inspection carried out in Feb-Mar 2020. A full Stator rewind was done in 2017 and its condition is
considered Very Good. Generators may be kept in operation for next 15 years with regular condition
monitoring checks. STG-11 Unit Transformer oil analysis report indicates the analyzed winding paper
ageing markers (furans, methanol) have no significant paper ageing and thus quality of winding paper can
be assessed as Very Good.

Module-4 units: GT-7, GT-8 and STG-12 remaining life is assessed to be 13, 12 and 14 years based on the
current operating hours and the Good overall condition as observed from recent inspection reports 2021,
2018 and 2017 respectively. .

GT-7 and GT-8 hot gas path upgradation was performed during outages in Sep-Oct 2010 and 2011
respactively.
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Based on life assessment report (HRSG11A and 11B) in 2020 on sample basis, HRSG-12B previous report
2013 and routine maintenance inspections; HRSG-12A and 12B expected remaining life is considered

greater than 15 years.

GT-7 Generator condition is considered Satisfactory, that is the same as for GT-5 and GT-6. A full stator
rewind {FSR) material is available on site as strategic spare. GT-8 and STG-12 Generator full stator
rewind was conducted in 2015 and the expected remaining life is greater than 15 years.

GT-7, GT-8 and STG-12 Unit Transformer Oil analysis reports and electrical tests and operating
parameters indicate no internal fault and condition is considered Satisfactory.

GT-7 and GT-8 are operating with the old GE Speedtronic Mark IV control system which can be further
operated reliably for next 10 to 12 years with the availability of control system spares in KAPCO stores
and spares obtained from the control system replacement of GTS and GT-6. STG-12 control system is
ALSTOM ALSPA Controsteam V3 upgraded in 2011 and the remaining life is considered greater than 10
years.

ST-12 is of GEC Alstom design and manufacture, having a single cylinder (combined HP/LP). The steam
turbine is rated at a nominal 103 MW with steam conditions 40 bar and 5112C. The steam turbine is
directly coupled to a GEC Alstom air-cooled generator of rating 121.64 MVA at 11 kV. A turbine major
overhaul was performed in 2015. The overall condition is considered Satisfactory based on a minor
inspection carried out in Feb-Mar 2020, Full Stator rewind was done in 2015 and its condition is considered
Very Good. The Generators may be kept in operation for next 15 years with scheduled condition
monitoring. STG-12 Unit Transformer oil analysis report indicates the analysed winding paper ageing
markers (furans, methanaol) have no significant paper ageing and thus quality of winding paper can be
assessed as Very Good,

Module-5 units: GT-13, GT-14 and STG-15 remaining life is assessed to be 10, 11 and 10 years based on
the current operating hours and assessed condition.

Overall condition of units GT-13, GT-14 and STG-15 reported Satisfactory to Good during visual
inspections and NDTs performed in the last MOH October 2019 and Cl November 2020. NDTs performed
during MOH included, Ultrasonic Testing, Magnetic Particle Test, Dye Penetrant Test and Hardness Test.
HRSG-13 and 14 remaining life assessment conducted which included visual inspections and NDTs e.g.
Ultrasonic thickness gauging, DPT, MPI, Hardness testing and Metallography.

Based on life assessment report which revealed no significant deterioration and routine maintenance
inspections; expected remaining life of HRSG-13 and 14 is greater than 15 years.

GT-13 and GT-14 Generator condition is reported Good with minimum remaining life of 12-15 years on
the basis of assessment tests conducted by Siemens.

GT-13, 14 and STG-15 Unit Transformer Oil analysis reports indicate no internal fault and condition is
considered Good and remaining life is assessed 12-15 years.

GT-13, 14 and STG-15 Aux, HRSG-13 and HRSG-14 old control system has been replaced with new state
of the art SPPA T3000 control system in Feb-March 2021. STG-15 control system already replaced to
SPPA T3000. Hence the Control system can be operated reliably for further 15-20 years.

ST-15 is of Siemens design and manufacture, having two cylinders (single flow HP and double flow LP).
This steam turbine is rated at a nominal 148 MW with steam conditions 57 bar and 5282C. The steam
turbine is directly coupled to a Siemens air-cooled generator of rating 175MVA at 11kV. The overall

condition of STG-15 is reported Satisfactory o Good during visual inspections and NDTs performed in

——
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the last minor / major overhauling. STG-15 control system was replaced with new SPPA-3000 in 2015.
$TG-15 Generator condition is reported Good with minimum remaining life of 12-15 years on the basis
of assessment tests conducted by Siemens. 5TG-15 Unit Transformer Oil analysis reports indicate no
internal fault and condition is considered Good and remaining life is assessed 12-15 years. There is no
indicztion of thermal or electrical faults reported in the transformer.

Cooling tower and Water treatment plant for all units are in healthy condition and can be kept in
service for next 12-15 years. For cooling tower structure of the STGs water proofing and repairs have .
been performed.

Buildings and Civil structure integrity life assessment has been conducted for all units. Visual inspections
and NDTs were conducted which included concrete compressive strength measurement by Rebound
Hammer and Crack Depth Measurement by Ultrasonic Pulse Velocity Test and ultrasonic method.
Identified cracks were repaired as recommended. QOverall condition of civil structures and buildings is
observed Satisfactory. We envisage remaining useful life of 20 years on the basis of a typical 50 years
expected design life but assuming on-going condition assessment and maintenance being required.

Operations and Maintenance Practices

The Operations and Maintenance practices at the KAPCO Plant have been studied. Weli established
Local Procedures and Safety Rules are implemented at site to ensure safe and smooth operations of
plant and safety of employees at work.

Mairtenance management is working effectively through usage of Computerized Maintenance
management system (CMMS).

Integrated Management system is implemented with accreditations of ISO9001 for Quality, ISO14001
for Environment and OHSAS18C01 for Occupational Health and Safety.

KAPCO is complying all regulatory requirements in regard to Environment management system. All

emissions of air, water and noise relating to plant operations are within limits established by Punjab .
Environment Protection agency.

Historic major modifications, upgrades and improvement projects are summarized which has ensured

safe, reliable and efficient operations of plant aleng with human safety.

Sparas inventory has been maintained in KAPCO stores for routine maintenance of units as well as for
strategic spares for replacemant of equipment if breakdown occurs.

Above 30,000 spare parts are stored in KAPCO Stores for Gas Turbines, Steam Turbines and Auxiliaries
relating to Mechanical, Instrument and Electrical Equipment. This large volume of spares will help
ensure the KAPCO Plant continues to achieve reliable operation and high Plant Availability in coming
years.

Conclusion and Recommendations

Based on the 0&M records, 3" party condition assessment reports, qualitative and analytical study and
life extension experience from other projects, it is Ramboll’s opinion that the KAPCO Plant could
continue to operate for a minimum further 10 years on the basis that the Plant continues to be operated
as previous i.e. baseload and is maintzined as per statutory and OEM requirements and the
reccmmendations from recent, and future, plant inspections reports are implemented.
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Module wise residual life assessment has been concluded as;

a) Module-1 (GT-1, GT-3 and STG-3) plant is in overall Satisfactory condition and expected Remaining
life is assessed to be a minimum of 10 years. The following replacements/upgrades are
recommended in the next MOH;

i.  GT-1-3 replacement of air intake filters in case Differential pressure approaches upper limit
ii. STG-9 replacement of Row-1 blades
iii.  HRSG-1-3 Insulation and Cladding to be replaced in next MOH from deteriorated surfaces.
iv.  Cooling Tower structure inspections and repair with Tam Seal at portions showing corrosion
effect

b) Module-2 (GT-2, GT-4 and 5TG-10) Plant is in overall Satisfactory condition and expected Remaining
life is assessed to be a minimum of 10 years. The following replacements/upgrades are
recommended in the next MOH;

i. - GT-2-4 replacement of air intake filters as the Differential pressure approaches upper limit
il.  STG 10 replacement of Cooling Tower Fill material

c) Module-3 (GT-5, GT-6 and STG-~11) Plant is in overall Good condition and expected Remaining life is
assessed to be a minimum of 10 years. The following replacements/upgrades are recommended in
the next MOH;

i.  HRSG 11 A-B Flue Gases Ducts renovation due to aging factor, availing each shutdown
opportunity
ii. STG-11replacement of cooling tower fan blades

d} Module-4 {GT-7, GT-8 and STG-12) Plant is in overall Good condition and expected Remaining life is
assessed to be a minimum of 10 years. The following replacements/upgrades are recommended in
the next MOH;

i.  GT-7 recommendation by OEM to replace compressor aft brush seals and honey-comb seals for
better performance.
ii. STG-12 replacement of cooling tower fan blades and fill material

e) Module-5 (GT-13, GT-14 and STG-15): This is the highest efficiency CCGT plant in Pakistan which can
also operate on LSFO. The Plant is in overall Satisfactory to Good condition and expected remaining
design life is assessed to be a minimum of 10 years. The following replacements/upgrades are
recommended in the next MOH;

i.  Replacement of compressor blades for GT-13 and 14 (No finding reported till date)
ii. GT-13 and GT14 Corrosion Prevention Painting of filter house at external surface
iii.  Repair of concrete structure of Cooling Tower and Clarifiers of STG-15
iv.  Renovation of Thermal Insulation of GT-13 and GT14 and HRSG-13 and HRSG14

f) Al Civil Buildings and Structures integrity assessment has indicated overall condition to be
Satisfactory, except some minor cracks and concrete corrosion. Expected Remaining useful life of
Buildings and Structure is 20 years on the basis of 50 years design life,
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KAPCO Plant Remaining Life Assessment Study.

INTRODUCTION

The Company

Kot Addu Power Company limited (KAPCO) Pakistan is the largest IPP of Pakistan with name plate capacity
of 1600 MW. Kot Addu Power Plant (the "Power Plant") was built by the Pakistan Water and Power
Development Authority ("WAPDA") in five phases between 1985 and 1996 at its present location in Kot
Addu, District Muzaffargarh, Punjab. In April 1996, Kot Addu Power Company Limited ("KAPCO"} was
incorperated as a public limited company under the Companies Ordinance, 1984 with the objective of
acquiring the Power Plant from WAPDA. The principal activities of Kot Addu Power Company limited
[KAPCC) Pakistan are the ownership, operation and maintenance of the 1600 MW power plant at Kot
Addu, Punjab Pakistan. The Company sells the electrical energy produced from its power plant to its
custorner, Central Power Purchasing Authority CPPA-G Pakistan.

The KAPCO power plant is Pakistan’s largest combined cycle power plant and comprises 10 gas turbines,
10 heat recovery steam generators and 5 steam turbines. The power plant has the capability of using
three different fuels to generate electricity, namely: Natural Gas, Low Sulphur Furnace Oil (LSFO) and High
Speed Diesel {HSD).

Background

Combined cycle power plants are typically constructed using a design life of 25 - 30 years, with the design
of civil structures up to 50— 60 years. A number of hot, warm and cold starts are also specified together
with the expected number of operating hours per year, typically 8,000 hours, which equates to a typical
design life of 200,600 - 240,000 operating hours.

The hot gas path components need repair and replacing according to the OEM maintenance program
severai times during this plant design life calendar period.

Most combined-cycle power plants - regardless of scheduled gas turbine, steam turbine, and other major
equipraent O&M practices - display signs of aging and fatigue beyond 20 to 25 years of age after their
initial commercial operation date.

Gas turbine, heat recovery steam generator and steam turhine components are exposed to stress caused
by ternperature or static and dynamic loading, low-cycle fatigue (LCF) and high-cycle fatigue (HCF),
erosion, oxidation and high temperature corrosion as well as mechanical stress and wear. The high-
pressure, high temperature, components also experience material creep over time.

Operating life can be enhanced further 15-20 years beyond design life with periodic replacements of
major components as per ongoing maintenance schedule and refurbishment of equipment. Therefore 40-
50 years is not an unusual operating life for a combined-cycie power plant.

A specified Design Life does not necessarily or inherently dictate 2 finite life expectancy or mandatory re
tirement of the plant and hundreds of power plants around the World have demonstrated economic
operating life 15-20 years in excess of typical design life,

Replacement of control and instrumentation systems with new one, during midiife of power plant is
typicz! refurbishment. Such new control and instrumentation equipment generally results from the
obsolzascence of much of hardware and the consequent lack of spares availability.
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KAPCO Plant Remaining Life Assessment Study KAP b

More frequent inspections, NDT and maintenance of the overall plant is usually required as a plant ages
requiring repairs or replacement of components.

Throughout the plant operation, KAPCO generating units have demonstrated, high plant availability and
enhanced plant performance in regard to both plant capacity as well as efficiency due to excellent
maintenance schedules, OEM recommended upgrades and plant operations as per OEM guidelines.

Although Gas Turbine operations on Low Sulphur furnace oil in past several years has impacted in form of
hot corrosion erosion and causes increased maintenance. Inspite of these challenges, KAPCO power
complex has maintained high availability factor. in the future, more generation is envisaged on Gas fuel
due to supply of RLNG which will reduce maintenance. -

KAPCO has followed best practices of Operations and Maintenance as advised by the equipment OEMs
and adhered to the recommended periodic maintenance schedules. This has resulted in high plant
availability and optimum plant performance.

Determining the amount of reliable residual useful life of the KAPCO generating units is very important so
as to make firm commitments with the Power Purchaser, as unavailability under the Power Purchase
Agreement has heavy financial consequences.

KAPCO Power purchase agreement of 25 years with ‘the Power Purchaser CPPA (G) is expiring in June
2021, however, 16 months extension has been agreed as Other Force Majeure Event (OFME) under LD
settlement agreement.

Objective

As the PPA term is ending in June 2021 and KAPCO is looking to continue business and serve the Country,
it is important to conduct a study to ascertain the useful Residual life of KAPCO units so that PPA Term
renewal can be negotiated accordingly.

Scope of Work
Scope of Study includes Residual life assessment of all KAPCO units and related major equipment;

* Gas Turbine
¢ Steam Turbine
* HRSG
* Generator
e Unit Transformer
s Instrumentation and Control System
s BOP and Auxiliaries e.g. Cooling Tower, Water Treatment Plant
e Buildings and Structures
Approach and Methodology:

This Life Assessment study has been conducted on the following basis;
e

—————————————————————
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1- Plant Design data and OEM recommendations
2- Units Operations and Maintenance History -
3- Plant Current Operational Data
4- Plant Current Environment Performance Data
5- Plant Major upgrades and replacements
6- Plant Components NDTs cenducted during major outages
7- Life assessment reports 2s conducted by third party during Major Outages
8- Plant routine Operationa!l and Safety Tests
9- Electrical systems routine tests, major outages testing and condition munit:oring tests
10- Operator’'s experience for plant operations and maintenance
13- Plant Current O&M Practices and Procedures
12- World's Thermal power industry standards and best practices
13- Ramboll's experience of life extension projects
2.5.1. Life Assessment Methodology:

The following methodology has been adopted for Life Assessment study of the Kﬁj’CO units;
» Review of the technical design and present condition of the KAPCO units.
* Review of operating records, units operating and mzintenance history
¢ Review of Current Plant Performance vs design Performance to assess agﬁg impact

= Theoretical analyses on design criteria and operationai experience from similar units and
components in the World

« Module wise detailed analysis of major components for residual life '

« Review of 3" party inspection reports and non-destructive testing (NDT) {‘:Gnducted during
recent major outages of critical compenents e.g. for HRSG life assessmen{: during MOH which
includes, Dimension checks, Hardness tests, Replica extraction, Magneticiparticie test, ultrasonic
examination, etc. :

i
«  Review of 3" party Generator and other major electrical components ondload and off-load
testing and NDT reports.
= Review of 3 party reports for inspections and testing of major /critical structures i.e.
foundations of the Gas/Steam Turbine and Generator, Cooling Towers, etc.

> Review 3% party reports for the technical design and present conditions of, Generator,
Transformers, Auxiliaries and BOP for the assessment work.

: Page 11
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KAPCO Plant Remaining Life Assessment Study . KAP CQ
3. OUTLINE OF KAPCO PLANT LAYOUT
KAPCO power plant consists of five modules as per plant configuration. Each module consists of two Gas
Turbines, two HRSGs and one steam turbine. Maintenance wise the Plant has been divided into
Maintenance Block-1, 2 and 3. Similarly, efficiency wise the Plant has been divided into Energy Block-1
(which is the highest efficiency), Energy Block-2 and Energy Block-3 (which is least efficient block). Below
. is the plant layout as per configuration mentioned herein;
ErogyBlck 200 Z6WW EnepyBloekd 280N EneBcka(y) 4SMW | EnepyBlckd 300WW 1
o~ . SeneiW P | eEewy o Emm Siemens

(Bl le][e]

w| |9 f0 5

1% 158 :.f’:,’ﬁ’-]

- M [ e
G2k 8 155

i | | =y

Haint Bhoeke1 i - Hainl Block-? Haint Blockd

Figure 3- 1 KAPCO Plant Layout

Do————————————————
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4. OVERVIEW AND STUDY OF KAPCO GENERATION UNITS

KAPCO Plant Remalning Life Assessment Study

4.1, Overview of KAPCO Module-1

KAPCO Module-1 consists of two gas turbines, two heat recovery steam generators (HRSGs) and one
steam turbine. Gas turbine GT-1 is Siemens V94.2 type and was commissioned in January 1987 in open
cycle mode on HSD fuel.

Gas turbine GT-3 is Fiat TG50D type and was commissioned in March 1987 in open cycle mode on HSD
fuel.

Module-1 open cycle gas turbines GT-1 and GT-3 were converted to combined cycle mode after
commissioning of Heat Recovery Steam Generators; HRSG-1 and HRSG-3 along with steam turbine STG-9
in 15¢1.

GT-1 was commissioned on Furnace oil and Gas in 1991. GT-3 was also commissioned on Gas fuel in
February 1891. GT-3 cannot operate on Furnace oil.

Modile-1 configuration is as follows: GT-1 + HRSG-1, GT-3 + HRSG-3 and 5TG-9

4.1.1, Design and Current Operating conditions of Module-1 Units:
4.1.2. Design Data and Technical Limits of Module-1 Units:

Gas Turbine GT-1 has operated satisfactorily since its commissioning in 1987 with periodic replacements
of hot gas path components as per the OEM recommended maintenance cycle. Below is the design data
of GT-1 which is valid for current unit operation;

Table 4.1: GT-1 Design Data

2. Manufacturer KWU(Germany)

3. Base Load rating at 15°C 125.5 MW (HSD)

4 Starting time up to 3000 RPM 4 Minutes

5 Turbine Inlet Temp 1050°C

6 - | Turbine Exhaust Temp at full load 507 to 550°C

7 Auto loading gradient i. 11 MW/minute up to base load
. ii. Onward 4 MW/Min

8 Overall Efficiency 28.8%

——
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Initially GT-1 had fixed position IGVs which were then upgraded to be modulating IGVs in 2005 to reduce
thermal stresses and to control compressor surge.

GT-1 Control system has been replaced from the old ISKMATIC to a modern Siemens SPPAT3000 in 2016
to enhance unit reliability.

Gas Turbine GT-3 has operated satisfactorily since its commissioning in 1987 with periodic replacements
of hot gas path components as per the OEM recommended maintenance cycle. Below is the design data
of GT-3 which is valid for current unit operation;

Table 4.2: GT-3 Design Data

1 Model TG-50D

.2 Manufacturer GIE(italy)
3. Base Load rating at 15°C 96.08 MW (HSD)
4 Starting time up to 3000 RPM 25 Minutes.
5 Turbine Inlet Temp 1050°C
6 Turbine Exhaust Temp at full load 553 to 610°C
7 Auto loading gradient 6 MW/Min
8 Overall Efficiency 27.4%

Steam Turbine STG-9 is of ABB make and has operated satisfactorily since its commissioning in 1991,
Below is the design data of steam turbine Unit-8 which is still valid for current unit operation;

Table 4.3: STG-9 Design Data

ABB, Germany
2. Type DK2056
3. Rated Power 112.2 MW
4. Live Steam (for steam turbine) Inlet Press 47.9
5. Live Steam Temperature °C ' 495
6. Secondary Steam (for de-aeration) Inlet 3.99
7. Secondary Steam Temperature °C 190.6
8. IEl:uum (Bar) 0.091
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9. Generator rating 132 MVA @ 50 Cold Air
Temp
ic. | Unit Transformer rating 135 MVA

Heat Racovery steam generators HRSG-1 and HRSG-3 are in operation since COD 1991 without any

major problems. Below is the design data for HRSG-1 and HRSG-3 which are operating at design

capacity.

Table <. 4: HRSG-1 and HRSG-3 Design Data

Tota! Heating Surface

“Steam Flow T 208th
Design Pressure 62 bar{g)
Superheater Outlet Pressure 47.1 bar(g)
Superheated Steam temperature 505°C

58180 m?

Design Pressure 62 bar(g)
Superheater Outlet Pressure 48 bar(g)
Superheated Steam temperature 500°C

Totel Heating Surface 54182 m?

4.1.3. Currcnt Operating Data of Module-1 Units

Following data of Annual Dependable Capacity Test performed on dated 01-07-2020 shows that

Module-1 units are cperating near to or better than IDC parametets {IDC Initial dependable Capacity

Test 1996) owing to prudent operating procedures and excellent maintenance strategy;

Table 4.5: Module-1 Operating Data

Reeding | posiioad | PeotVe [ epp coT o1c | InfetLoss | EXP3USt
Load Loss
MW MVAR bar °C °C Pascal mbar
ADC-2020" g4 15 8 342 488 500 21

IDC-1996 .

Bt
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( t
RealLoad | "ec™e | cpp | cor TET | inletLoss | BXN2US
Load Loss
Reading ot
MW MVAR bar C C H20 mbar
ADC-2020 77 25 10 399 582 122 19
IDC-1996 80 17 9 397 576 71 13
Cooling
Reading Real Load Reactive | HPInlet | HP Inlet | Ex Press | CW inlet Tower
Fans
a Mw MVAR P::::s Temp °C bar Temp °C | inservice
ADC-2020 101 23 41 493 0.11 32 6
IDC-1996 92 42 480 0.235 32 8

KAPCO Plant Remaining Life Assessment Study

Reading
Press o Temp Temp Press . Temp | Temp
bar il °C °C bar BT '’ *C
ADC-2020 42 487 119 181 42 498 117 147
IDC-1996 41 480.6 130 182 42 497.8 132 160

4.1.4. Operating Record of Module-1 Units

Following data shows operating houirs, No. of starts, trips of module-1 units since commissioning till 31

March 2021,

No. of starts are higher for GT-3 in regard to its total Operating hours <100,000.

Table 4.6: Operating Record Module-1

et

RUK2021N00226-RAM-RP-0G001

GT-1 GT-3 STG-9
Date of commissioning 18-Jan-87 12-Mar-87 28-Jan-91
Total No. of Starts 3862 4612 2600
Operating Hours (OH) 171801 93520 165469
No. of Trips 311 113 180
e e ]
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Maintenance Record and History of Module-1 Units

Module-1 Units are operated at base-load, within the original equipment manufacturer (OEM) guidelines.
Depending upon the Equivalent Operating Hours of the unit, the following periodic maintenance tasks are

performed:

Gas turbines:

« Combustion inspection

* Hot gas path inspection (Not needed for GT-1 as per OEM recommendation)
» Major Overhauling

Generators:

» Schedule inspection every year

* Major inspection after every 60000 EOH

Steam turbine:

» Minor Overhauling/Inspection/Borescope examination

* Mzior Overhauling

GT-1 and GT-2 combustion inspections are executed by the KAPCO team whilst the MCH is executed by
Siemzans’ Engineers. As per the maintenance life cycle, all spare parts used for replacement are supplied
by the OEM, Siemens, in accordance with LTSA (Long Term Supply Agreement).

For CT-3 and GT-4 all maintenance tasks are performed by the KAPCO team. Spares are supplied by
Ethos Energy (successor of Fiat).

Table 4.7: Maintenance Record Module-1 -

01-Feb-21 -Sep-1

COMBUSTION INSPECTION | Last Cl Inspection Dates To To -
31-Mar-21 08-Sep-19 -

HOT GAS PATH 2 13-Feb-18 01-Feb-21

INSPECTION/MINOR Last HGP! Dates To To
OVERHAULING 73 27-Mar-18 31-Mar-21
01-Feb-21 1i-Feb-18 01-Feb-21

MAIOR OVER HAULING | Last MOH Dates To To To
31-Mar-21 27-Mar-18 31-Mar-21
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4.1,6. Operating Performance of Module-1

Below is the past five years operating performance of the Module-1 Units which shows that the Units
are operating with best commercial performance figures with high availability factor.

Average plant availability factor of above 85% and Commercial availability of above 95% is comparable

10 new plants in the power market.

Table 4.8: Operating Performance of Module-1

ant uai!ability

Year Commerciai
% Availability %
2015-16 75 94
2016-17 91 97
2017-18 92 g7
2018-19 S3 98
2018-20 94 97
Average 87

90

RUK2021N00226-RAM-RP-00001

i Plant Availability Commercial

% Availability %
2015-16 76 94
2016-17 90 a5
2017-18 83 97
2018-19 84 98
2019-20 a3 97
87 86

s Pla Commercial

% Availability %
2015-16 74 04
2016-17 80 96
2017-18 87 87
2018-19 28 g7
2019-20 93 87
__Average 88 96
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4.1.7. Qualitative Conditional Assessment of Module-1 Units
Following is the gualitative conditional assessment of Module-1 Units;

Table 4.9: Qualitative Conditional Assessment

- Opecating *  gopeyiiy

: Ovarall

Rarameters. .. o R S .+ gpares ; 0
4 -Maintained - Maintenance . Upgraded - “(j50raga Type Inventory . - Overall_-
A o _Peﬁormeﬁ 4 PR e e N : " Maintained Cor dition  Unit
g e S, Riting”  Condition -
-IGVs
Yes Yes " Madulating :
sl Yes - Contro! Yes '8 Satisfactory
] Change
: Yes New Excitation
GT3 Yes Yes System Yes 6 Acceptable
; Conlrol system ; ;
STG-9 Yes Yes Yes Change Yes 8 Satisfactory
HRSG-1  Yes Yes No NA Yes 8 Satisfactory
i
i | :
HRSG-3 - Yes Yes No NA Yes 19 Good
Condition Rating Criteria 1-10: 0
Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable

—
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4.2, Overview of KAPCO Module-2

KAPCO Module-2 consists of gas turbines GT-2 and GT-4, heat recovery steam generators HRSG-2 and
* HRSG-4 and steam turbine STG-10. Gas turbine GT-2 of Siemens V94.2 type was commissioned in January

1987 in open cycle mode on HSD fuel.
Gas turbine GT-4 of Fiat TG50D type was commissioned in May 1987 in open cycle mode on HSD fuel,

. GT-2 was commissioned on furnace oil and gas in 1991. GT-4 was also commissioned on gas fuel in
February 1991. GT-4 cannot operate on furnace oil.

Module-2 open cycle gas turbines GT-2 and GT-4 were converted to combined cycle mode after
S commissioning of HR5G-2 and HRSG-4 along with steam turbine STG-10 in 1291,

Module-2 configuration is as follows: GT-2 + HRSG-2, GT-4 + HR5G-4 and STG-10

4.2.1, Design and Current Operating conditions of Module-2 Units:
4,2.2, Design Data and Technical Limits of Module-2 Units

Gas Turbine GT-2 is in operation satisfactorily since its commissioning in 1987 with periodic
replacements of hot gas path components as per OEM recommended maintenance cycle. Below is the
design data of GT-2 which is valid for current unit operation;

Table 4.10: Design Data of GT-2

2 Model V-94.2
. “Ea 2. Manufacturer KWuU(Germanv)
3. Base Load rating at 15°C 125.5 MW [HSD)
4 Starting time up to 3000 RPM 4 Minutes
5 Turbine Inlet Temp. 1050°C
6 Turbine Exhaust Temp at full load 507 to 550°C
7 Auto loading gradient i. 11 MW/minute up to base load
ii. Onward 4 MW/Min
8 Overall Efficiency 28.8%

Initially GT-2 had fixed position IGVs which were then upgraded to be modulating IGVs in 2005 to reduce
thermal stresses and to control compressor surge. The GT-2 Control systemn has been replaced from the
old ISKMATIC to @ modern Siemens SPPAT3000 in 2013 to enhance unit reliability.

[ —————— e ——Ct—
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Gas Turbine GT-4 has operated satisfactorily since its commissioning in 1987 with periodic replacements
of hot gas path components as per the OEM recommended maintenance cycle. Below is the design data
of GT-4 which is valid for current unit operation;

Table 4.12: Design Data of GT-4

1 Model TG-50D
2. Manufacturer GlE{italv)
3. Base Load rating at 15°C 96.08 MW (HSD)
4 Starting time up to 3000 RPiMI 25 Minutes.
5 Turbine Inlet Temp 1050°C
| 6 Turbine Exhaust Temp at full load | 553 to 610°C
7 Auto loading gradient 6 MW/Min
8 Overall Efficiency 27.4%

Steam Turbine STG-10 is of ABB make and has operated satisfactorily since its commissioning in 1991.
Below is the design data of steam turbine unit-1C which is still valid for current unit operation;

Table 4.12: Design Data of STG-10

1 Make ABB, Germany
2 Type DK2056
3. Rated Power 112.2 MW
4. Live Steam (for steam turbine) Iniet Press 47.9
(Bar)
5. Live Steam Temperature °C 495
6. Secondary Steam (for de-aeration) Inlet Press | 3.99
(Bar)
7. Secondary Steam Temperature °C 190.6
8. Vacuum (Bar) 0.091
5, Generator rating . 132 MVA @ 50 C Cold Air
| J Temp

——
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10. Unit Transformer rating 135 MVA

STG-10 has undergone installation of modified 1st stage moving biades for load improvement and new
LP turbine erosion protection rings of last 3 stages.

Heat Recovery steam generators HRSG-2 and HRSG-4 of Balke Durr Germany are in operation since COD
1991 without any major problems. Below is the design data for HRSG-2 and HRSG-4, both can be
operated near to rated tonnage capacity and design parameters.

Table 4.13: Design Data of HRSG-2 and 4

o SHRS : ;
Steam Flow 208 t/h
Design Pressure 62 bar{g)
Super heater Outlet Pressure 47.1 bar(g)
Superheated Steam temperature 505°C
Total Heating Surface 58180 m*

4:Balke D 5
Steam Flow 180.8 t/h
Design Pressure 62 bar(g)
super heater Qutlet Pressure 48 barlg)
Superheated Steam temperature 500°C
Total Heating Surface 54182 m?

4.,2.3, Current Operating Data of Module-2 Units:

Following data of Annual Dependable Capacity Test performed on dated 04-07-2020 shows that
Module-2 units are operating near to or better than IDC parameters (IDC Initial dependable Capacity
Test 1996) owing to prudent operating procedures and excellent maintenance strategy;

Table 4.14: Operating Data of Module-2

: Realload | N3“™® | cpp coT oTC | Inlet Loss | EXh3ust
Reading Load Loss
MW MVAR bar *C °C Pascal mbar
ADC-2020 94 26 8 342 488 400 21
IDC-19%6 92 22 8.4 350 488 700 20.0

Reatload | f*°™® | cpp DT 767 | intetioss | BRHOMSE
X Load Loss
Reading e
MW MVAR bar C C H20 mbar

e e ———————— e n————
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ADC-20:20 77 J 26 10 395 582 113 17
IDC-1996 74

oilng
Real Load Reactive HPinlet | HPInlet | ExPress | CWinlet | Tower
Reading | Fans
’ MW MVAR | Press | rempc| bar |Tempoc] M
bar | service
ADC-2020 98 i5 | 41 490 0.11 34 6
IDC-1596 94 13 ! 43 456 0.18 34 6

HP | HP | FwW Flue J HP Fptea FW | Flue

Readin Steam | Steam Inlet Gas | Steam | Infet | Gas
8 " Press Tempec| TemP | Temp | Press Tempec | TEMP | Temp

bar P % ¢ | bar il c | *

ADC-2020 | 42 492 122 165 ‘| 42 497 123 | 157
IDC-1596 | 44 499 | 125 | 190 | 40 500 | 122 | 160

4.2.4, Operating Record of Module-2 Units

Followirg data shows the operating hours, No. of starts, trips of the Module-2 Units since
commissioning till 31 March 2021.

No. of starts are higher for GT-4 in regard to its total Operating hours <100,000.

ST-ID
Date of commissioning 14-]an-87 08-March-91
Total No. of Starts 4315 2905
Operating Hours (OH) 162106 157017
No. of Trips 218 87 188

4.2.5. Maintenance Record and History of Module-2 Units

Moduile-2 units are operated at base-load, within the original equipment manufacturer (OEM)
guidelines. Following periodic maintenance tasks are performed:

Gas turiines:
* Combustion inspection

e e T e s ]
RUK202 NOO226-RAM-RP-00001 Page 23



KAPCOD Plant Remalning tife Assessment Stu @m

= Hot gas path inspection (Not needed for GT-2 as per OEM recommendation}
« Major Overhauling

Generators:

» Schedule inspection every year

= Major inspection after every 60000 EOH

Steam turbine:

» Minor Overhauling/Inspection/Borescope examination

» Major Overhauling

Table 4.16: Operating Record of Module-2

. Datd: items L GTEL GT:4 -
: - 3
Combustion Last Ci Inspection 10-FT..e°b-21 Ly %:':"9 s
iDipection bates 16-Feb21 | 27-Sep-19
Hot gas path o 14—SEP'17 15-Feb-16
inspection/Minor | Last HGPI Dates To To
overhauling - 03-Nov-17 29-Mar-16
01-Feb-18 15-Feb-16 01-Sep-13
Major Over hauling | Last MOH Dates To To To
26-Mar-18 29-Mar-16 28-Oct-13
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4.2.6. Operating Performance of Module-2

Below is the past five years operating performance of Module-2 Units which shows that the Units are
operatinz with best performance in comparison to IDC values and with high availability factor.

Average plant availability factor of above 85% and Commercial availability of above 95% is comparable

to new plants in the power market.

Table 4.17: Operating Performance of Module-2

Te

s sril
Plant Availabiiity

Year Commarcial
% Availability %
2015-16 79 a5
2016-17 93 S8
2017-18 78 a8
2018-19 80 97
2019-20 92 96
Average 86 97

—_— Plant Availability Commaercial

% Availability %
2015-16 84 97
2016-17 93 95
2017-18 79 97
2018-19 94 97
2019-20 93 99
Average 89 97

Vear Commercial

% Availabflity %
2015-16 81 95
2016-17 93 96
2017-18 79 97
2018-19 87 97
2019-20 92 97
Average 88 97

RUK202! N00226-RAM-RP-00001
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4.2.7. Qualitative Conditional Assessment of Module-2 Units

Following is the qualitative conditional assessment of Module-2 Units;

Table 4.18: Qualitative Conditional Assessment

Dperating e ; Pyl A e E s S i S
“Parametars Ms_cl:eﬁule PSSR v s Spares’ 1 OVRTAll
Maintained :::f:r;n;e pgra : Upgrade Type.  Inventory -. -~ o diltio'n '
per (DC ¥ o e ot g ga
-1GVs '
; Yes Yes Modulating
ik, Yes - Control Yes 7 Satisfactory
Change
New Data
GT-4 Yes Yes Yes Acquisition Yes 6 Acceptable
System
Improved 1st
STG-10 Yes Yes Yes stage moving Yes 8 Satisfactory
blades
HRSG-2 Yes Yes No NA Yes 9 Good
HRSG-4 Yes Yes No NA Yes 9 Good
Condition Rating Criteria 1-10:
Rating 8-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable

Keeping in view the Module-1 and 2 performance in preceding years, current operating conditions and
upgrades performed on the Units it is envisaged that if current O&M practices are continued, Module-1
and 2 units can be further operated for a minimum further 10 years with good performance and high
plant availability.

L _____
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4.3, Overvizw of KAPCO Module-3

KAPCO Module-3 consists of Gas turbines GT-5 and GT-5, heat recovery steam generators HRSG-11A and
HRSG-11B and steam turbine 5TG-11. Gas turbines GT-5 and GT-6 are of GE MS3001E type and were
commissioned in Nov and Dec 1588 respectively in open cycle mode on HSD fuel.

GT-5 was commissioned on Furnace oil and Gas in May 1989 and May 1995 respectively. GT-6 was
commissioned on Furnace oil and Gas i Jul 1989 and May 1925 respectively.

Module-3 open cycle gas turbines GT-5 and GT-6 were converted to combined cycle mode after
commissioning of HRSG-11A and HRSG-11B along with steam turbine STG-11 in 1995.

Module-3 configuration is as follows; GT-5 + HRSG-11A, GT-6 + HRSG-11B and STG-11

4.3.1, Desigr and Current Operating conditions of Module-3 Units:

4.3.2. Pesign Data and Technical Limits of Module-3 Units

Gas Turbines GT-5 and 6 have operated satisfactorily since their commissioning in 1989 with periodic
replacements of hot gas path components as per OEM recommended maintenance cycle. Below is the
design data of GT-5 and GT-6 which is valid for current units operation;

Table 4.19: Design Data GT-5 and GT-6

1. Model PG-2141 Type 9001 £

2. Manufacturer M/S ALSTHOM France.

3 Base Load Rating at 15 °C | 106 MW on HSD & 94.65 on FO
4 Starting time up to 3000 RPM 10 Minutes

5 Turbine Inlet Temp 1085°C on HSD & 1029°*Con FO
6 Turbine Exhaust Temp at full load 528°C on HSD & 483%°Con FO

7 Auto loading gradient 8 MW/minute

8 Overall Efficiency ' 31.5%

GT-5 and GT-6 Control systems have been replaced from the old GE Mark-IV to GE Mark-Vie in 2015 to
enhance unit reliability.

R rcE—
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GT-5 and GT-6 Hot Gas path up-gradation was carried out in 2011 which enhanced the load capacity of
the Units.

Steam Turbine STG-11 is of RATEAU, France and has operated satisfactorily since its commissioning in
1995, Below is the design data of steam turbine Unit-11 which is valid for current unit operation;

Table 4.20: Design Data STG-11

[

RATEAU, France

1. Make

2 Type VEGA209 1108
3. Rated Power 103.4 MW

4, Live Steam (for steam turbine) Inlet |40

Press (Bar)

5. Live Steam Temperature °C 510.8
5. Secondary Steam (for de-aeration) |-
Inlet Press (Bar)
7 Secondary Steam Temperature °C |-
8. Vacuum (Bar) 0.081
9. Generator rating 121.647 MVA @ 36 C Cold Air
Temperature
10. Unit Transformer rating 125 MVA

|

Heat recovery steam generators HRSG-11A and 11B of Stein Industries France have operated since COD
1995 without any major problems. Below is the design data for HRSG-11A and 118, both can be
operated near to rated tonnage capacity and design parameters.

Table 4.21: Design Data HRSG-11A and B

Rated Steam Flow . 151 T/H on LSFO & 173 T/H on Gas
Design Pressure 51 bar(g)

Superheater Outlet Pressure 35.8 bar{g) on LSFO & 42 bar(g) on Gas
Superheated Steam temperature 476°C on LSFO & 512°C on Gas

Total Heating Surface 56386 m*

RUK202IN00226-RAM-RP-00001 g T pagens

FrA PP rIn oy T




[KAP[de]

KAPCO Plzat Remaining Life Assessment Study

4.3.3. Current Operating Data of Module-3

Following data of Annual Dependable Capacity Test performed on 06-07-2020 shows that Module-3
units are operating near to or better than IDC parameters (Initial dependable Capacity Test 1996) at
corrected ambient conditions owing to units up-gradations, KAPCO prudent operating practices and
excellent maintenance strategy;

Table 4.22: Operating Data of Module-3

Real Load Reactive Exhaust
Read'ng Load Loss
MW MVAR bar *C ks Pascal mmwC
ADC-2020 72.0 14.0 9.20 358 500 603 140.0
IDC-1996 74.0 10 2] 507 130 69

' Reactive .
Resding Real Load Load cop o1 TET Inlet Loss e
MW MVAR bar C > Pascal mmwWC
ADC-2020 72.0 20.0 9.10 360 504.0 474 140.0
IDC-1396 76.0 11 9 - 506 176 64

ey

Real Load Reactive* | HP Inlet | HP Inlet | Ex Press | CW Inlet

- Tower Fans
Reading =
MW MVAR ba:S Temp°C | bar(g) | Temp°C | inservice
ADC-2020 76 13 32 411 -0.89 39 6
IDC-19%6 -0.88
HP HP i HP WP -| FW
& Steam | Steam FWiinlet | Flue Gas Steam Steam Inlet Plue Gas
Rescing Press Press Temp
S Temp °C | Temp °C | Temp °C baf Temp°C c Temp °C
ADC-2020 33 473 140 158 32 484 140 159
IDC-1996 34 J 472 141 165 34 469 142 163

g ———— —
RUK20ZIN00226-RAM-RP-00001 Page 29



b

KAPCO Plant Remaining Lite Assessment Study

[KAP[es)

4.3.4. Operating Record of Module-3 Units

4.3.5.

Following data shows operating hours, No. of starts, trips of Module-3 units since commissioning till 31

March 2021.

Table 4.23: Operating Record of Module-3

GT-5 GT-6 5TG-11
Date of commissioning 14-Nov-88 29-Dec-88 04-Mar-95
Total No. of Eq Starts 4,240 4,413 - 2761
Operating Hours (OH) 144150 152072 128560
No. of Trips 201 179 239

Maintenance Record and History of Module-3 Unii‘.s

Module-3 units are operated at base-load, within the original equipment manufacturer (OEM)
guidelines. As per OEM recommendations, following periodic maintenance tasks are performed:

Gas turbines:

* Combustion inspection
» Hot gas path inspection

* Major Overhauling
Generators:

= Minor inspection after every 15000 Generator EOH
« Major Overhaul after every 46000 Generator EOH

Steam turbine:

= Minor Overhauling/Inspection/Borescope examination

+ Major Overhauling

Table 4.24: Maintenance Record of Module-3

RUK2021N00226-RAM-RP-00001

01-Mar-21 01-Mar-21
Combustion Last Ci Inspection TZ{ T:r
Mpestion i 05-Mar21 | 05-Mar-21
Hot Gas Path 11-Sep-17 | 11-Sep-17 01-Feb-20
Inspection/Minor Last HGPI Dates To To To
Overhauling 30-Oct-17 30-Oct-17 31-Mar-20
16-Oct-11 16-Oct-11 11-Sep-17
Major Over Hauling | Last MOH Dales To To To
03-Dec-11 03-Dec-11 30-Oct-17
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4.3.6. Operating Performance of Module-2

Below is the past five years Plant Availability performance of Module-3 units which shows that Module-3

units ar2 operating with best commercia! performance with high availability factor,

Table 4.25: Maintenance Record of Module-3

Commercial

Plant Availabilit
bl ® Availability %
2015-16 82.8 g7.8
—~ 2016-17 92.7 97.6
2017-18 80.8 95.8
2018-19 5.3 94.8
2018-20 94.0 97.0

Average

85.0

. lnAa: b!l

Vaur Plant Availability Commerdial
% Availability %
2015-16 82 28
2016-17 82 88 -
2017-18 80 95
2018-19 95 92
2019-20 g2 96
Average 84 92

" Commeréial

Year % Availability %
2015-16 82 i
2016-17 87 92
2017-18 80 =
2018-19 95 =
2019-20 23 =
Average . j =

RUK202IN00226-RAM-RP-00001
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4.3.7. Qualitative Conditional Assessment of Module-3 Units
Following is the qualitative conditional assessment of Module-3 Units;
Table 4.26: Qualitative Conditional Assessment
; Opsrating” # g L
" Paramefers " 23
) URIER Mapined < einienence
7 .','pe_n'.ltlc iy S ot
-Hot Gas Path
o Yes Yes Upgrade
i Yes | . Contol Yes Satisfactory
System Change
-Hot Gas Path
Upgrade
@h Yo L Yes - Control Yes Satisfactory
System Change -
-Generator
STG-11 Yes Yes Yes fag::]nt:!ot Yes Satisfaclory
System Change
HRSG-
1A Yes Yes No NA Yes Good
i Yes Yes No NA Yes Good
118
Q Condition Rating Criteria 1-10:
' Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable

R ——
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4.4, Overview of KAPCO Module-4

KAPCO Module-4 consists of Gas turbines GT-7 and G-T8, heat recovery steam generators HRSG-12A and
HRSG-12B and steam turbine 5TG-12. Gas turbines GT-7 and GT-8 of GE MSS001E type were
commissioned in Jan and April 1989 respectively in open cycle mode on HSD fuel.

GT-7 was commissioned on Furnace oil and Gas in Aug 1989 and May 1995 respectively. GT-8 was
commissioned on Furnace oil and Gas in Sep 1989 and May 1995 respectively, .

Module-4 open cycle gas turbines GT-7 and GT-8 were converted to combined cycle mode after
commissioning of HRSGs; HRSG-12A and 12B along with steam turbine STG-12 in April 1995.

Modulz-4 configuration is as follows: GT-7 + HRSG-12A, GT-8 + HRSG-12B and §TG-12

4.4.1, Design and Current Operating conditions of Module-4 Units:

' 4.4.2. Design Data and Technical Limits of Module-4 Units

Gas Turbines GT-7 and 8 are in operation satisfactorily since their commissioning with periodic
replacaments of hot gas path components as per OEM recommended maintenance cycle. Below Is the
design data of GT-7 and GT-8 which is valid for current units operation;

Table £.27: Design Data GT-7 and GT-8

1. i - Model | PG-9141 Type 9001 E

2 Manufacturer - - ALSTHOM France. .
3. Base Load Rating at 15°C 196 MW on HSD & 24.65 on FO

4 Starting time up to 3000 RPM 10 Minutes

5 Turbine tniet Temp 1085°C on HSD & 1029°C on FO

6 Turbine Exhaust Temp at full load 528°Con HSD & 489°Con FO

7 Auto loading gradient 8 MW/minute

8 Overall Efficiency 315%

GT-7 and GT-8 Control system is the old GE Mark-IV which is operating reliably with availability of
additional spares obtained from replacement of GT-5 and GT-6 control system.

Lo
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GT-7 and GT-8 Hot Gas path up-gradation were carried out in 2011 and 2010 respectively which
enhanced the load capacity of the units.

Steam Turbine STG-12 is of RATEAU, France and has operated satisfactorily since its commissioning in
1995, Below is the design data of steam turbine Unit-12 which is valid for current unit operation;

Table 4.28: Design Data of STG-12

1 Make RATEAU, France

% Type VEGA209 110B
3. Rated Power 103.4 MW
4, Live Steam (for steam turbine) Inlet |40
Press (Bar) =
5. Live Steam Temperature °C 510.8
6. Secondary Steam (for de-aeration) |-
Inlet Press (Bar)
7. Secondary Steam Temperature °C |-
8. Vacuum (Bar) 0.091
9, Generator rating 121.647 MVA @ 36°C Cold Air
Temperature
10. Unit Transformer rating 125 MVA

Heat recovery steam generators HRSG-12A and 128 of Stein Industries France have operated since COD
1985 without any major problems. Below is the design data for HRSG-12A and 128, both can be
operated near to rated tonnage capacity and design parameters.

Table 4.29: Design Data of HRSG-12A and B

“HRSGA2AR Sl aust s France:: <

Rated Steam Flow 151 T/H on LSFO & 173 T/H on Gas
Design Pressure 51 bar(g)

Superheater Qutlet Pressure 35,8 bar(g) on LSFO & 42 bar(g) on Gas
Superheated Steam temperature 476°C on LSFO & 512°C on Gas

Total Heating Surface 56386 m’

RUK2021N00226-RAM-RP-00001 Page 34



KAPCO Piant Remaining Life Assessment Study
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4.4.3. Current Operating Data of Module-4 Units

Following data of Annual Dependable Capacity Test performed on 06-07-2020 depicts that Module-4
units are operating near to or better than IDC parameters (IDC Initial dependable Capacity Test 1996)

owing to the Units up-gradations, KAPCO prudent operating practices and excellent maintenance

stratezy;

Table 1.30: Operating Data of Module-4

T Exhaust |-

Reactive
Reading Real Load fozd 1 cop coT TET Inlet Loss i
MW MVAR |  bar i °C Pascal | mmWC
ADC-2020 81 10 | 9 349 499 573 155
IDC-1996 79 | s
. Real Load R cDP coT TET inlet Loss Eahiauiat
Reading Load Loss
MW MVAR bar °C *c Pascal mmWC
ADC-2020 80 14 9 351 501 621 156
IDC-1996 82 10 9 350 502 - 26
! Cooling
Real Load Reactive | HP Inlet { HP Inlet | ExPress | CWinlet | Tower
Reading ‘ Fans
Press in
° b o :
Mw MVAR i Temp °C ar(g) ( Temp*C .
ADC-2020 78 3 34 465 -0.891 35 6
IDC-1996 | a4 12 33 476 | -0.895 | 34 6
‘ R : sl B
HP HP FW Flue HP HP FW Flue
. Steam | Steam Inlet Gas Steam Steam Inlet Gas
Rezding Press Temp Temp Press Temp | Temp
bar Temp'c € . °C bar i °C °C
ADC-2020 35 460 142 162 35 471 142 162
IDC-1996 | 34 480 143 163 33 480 143 | 1863

e —)
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4.4.4. Operating Record of Module-4 Units

Following data shows operating hours, No. of starts, trips of Module-4 units since commissioning till 31
March 2021,

Table 4.31: Operating Record of- Module-4

GT-7 o G-S STG-12
Date of commissioning 19-Jan-89 24-Apr-89 05-Apr-95
Total No. of Eq Starts* 1710 3635 2735
Operating Hours (OH) 152405 157488 139812
No. of Trips 161 226 257

4.4.5. Maintenance Record and History of Module-4 Units

Module-4 units are operated at base-load, within the original equipment manufacturer (OEM)
guidelines. As per OEM recommendations, following periodic maintenance tasks are performed:

Gas turbines:

« Combustion inspection (Ci}

» Hot gas path inspection (HGPI)

* Major Overhauling (MOH)

Generators:

* Minor inspection after every 15000 Generator EOH

* Major Overhaul after every 46000 Generator EOH
Steam turhine: '

» Minor Overhauling/Inspection/Borescope examination
« Major Overhauling

Table 4.32: Maintenance Record of Module-4

o : 01-Feb21 | 11-Feb21
Combustion Last Cl Inspection To he To " )
PRt baes 22-March-21 { 02-Mar-21
Hot gas path 01-Feb-21 01-Feb-19 11-Feb-21
inspection/Minor | Last HGPI Dates To To To
Overhauling 22-March-21 | 28-Feb-19 02-Mar-21
01-Feb-21 01-Feb-19 11-Feb-15
Major Over hauling | Last MOH Dates To To To
22-March-21 [ 28-Feb18 | 24-Mar-15 |
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GT-5, 6, 7 and 8 Cl, HGPI and MOH, all maintenance tasks are executed by KAPCO team. Spare parts
used “or the GTs and STGs routine maintenance are supplied by the respective OEMs GE/Alstom.

4.4.6. Operating Performance of Module-4

Below is the past five years Commercial performance of Module-4 units which shaws that Module-4
units are operating with best commercial performance with high availability factor. .

Table 4.33: Operating Performance of Module-4

Vi Plant Availability Commetfcial
% Availability %
2015-16 84 92.
2016-17 81 g7
2017-18 g2 97
2018-19 93 87
2019-20 94 97
Average _ 88 9 ;
GasTrblic 6T 3
Y Plant Availability Commercial
% Availability %
2015-16 77 87
2016-17 80 97
2017-18 S0 94
2018-19 91 93 .
2019-20 87 97,
Average B3 94
Year 3 Plant Availability Corflme'tcial
% Availability %
2015-16 78 87
2016-17 80 97
2017-18 90 95
2018-19 01 o5
2018-20 90 g7
| — Average I 95

.
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4.4.7. Qualitative Conditional Assessment of Module-4 Units
Following is the qualitative conditional assessment of Module-4 Units;

Table 4,34: Qualitative Conditional Assessment

" ‘Operating _ s};hedula

Parameters - Spares

Q ‘Unit#  Maintained Maintenance Upgrade§ Upgrade Type; Inventory
: "~ per IDC Performed - : e < Maintained -
“Hot Gas Path
s Upgrade
vt Yes Yes
: GT-7 Yes -Rotor Yes i

Replaced with 7 Satisfaclory
new
-Hot Gas Path
Upgrade
-Rotor

GT-8 Yos Yes Yob Refurbished Yes 8 Satisfactory
-Generator
Stator rewind
-Generator
Stator rewind

STG—lg Yes Yes Yes ZCankol Yes 9 Good
System Change

:';:G' Yes Yes No NA Yes 9 Good

il Yes Yes No NA Yes 9 Good

o - |
Condition Rating Criteria 1-10:
Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable

Keeping in view the Module-3 and 4 performance in preceding years, current operating conditions and
upgrades performed on units it is envisage that if current O&M practices are continued, Module-3 and 4
units can be further operated for a minimum further 10 years with good performance figures and high

plant availability.
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Overview of KAPCO Module-5

KAPCO Module-5 consists of Gas turbines GT-13 and GT-14, heat recovery steam generators HRSG-13 and
HRSG-14 and steam turbine STG-15. Gas turbines GT-13 and GT-14 of Siemens V94.2 were commissioned
in Oct 1994 in open cycle mode on Gas fuel and are the newest of all the Gas Turbines in the KAPCO
Complex.

GT-13 was commissioned on liquid fue! HSD and Furnace oil in April and May 1595 respectively.
GT-14 was commissioned on liquid fuel HSD and Furnace oil in March and April 1995 respectively.

Module-5 open cycle gas turbines GT-13 and GT-14 were converted to combined cycle mode after
commissioning of HRSG-13 and HRSH-14 along with steam turbine STG-15 in Sep 1996. '

Module-5 configuration is as follows: GT-13 + HR5G-13, GT-14 + HRSG-14 and STG-15

Design and Current Operating conditions of Module-5
Design Data and Technical Limits of Module-5 Units
Gas Turbines GT-13 and 14 have operated satisiactorily since their commissioning with periodic
replacernents of hot gas path components as per OEM recommended maintenance cycle. Below is the
design data of GT-13 and GT-14;
Table 4.35: Design Data of GT-13 and G7-14
5 { fig }

1. | Model V-94.2

F. Manufacturer SIEMENS {Germany)

3. Base Load rating at 15°C 139 MW (HSD), 143.8 MW (GAS), 123 MW (F.0)

4 Starting time up to 3000 RPM. | 4 Minutes

5 Turbine Inlet Temp 1050°C

6 Turbine Exhaust 530 to 550°C Temp at full load

7 | Auto loading gradient i) 11 MW/Minute up to base load

8 Overall Efficiency {32 % on BFO), (32% on HSD), (32.5% on GAS)
*Turbine inlet and exhaust temperature values has been revised around 5°C after 530 upgrade
GT-13 and GT-14 old Control system Siemens TELEPERM ME has been replaced with 2 new Control
system SPPAT3000 in Feb-March 2021. '
S ——
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GT-13 and GT-14 5i3D turbine blades up-gradation was carried out in 2011 which enhanced the load
capacity

Steam Turbine STG-15 is of Siemens, Germany and has operated satisfactorily since its commissioning in
1995, It is a 2 cylinder turbine with HP and LP portions and a water cooled condenser.

Below is the design data of steam turbine Unit-15 which is valid for current unit operation;

Table 4.36: Design Data of 5TG-15

1. Make Siemens, Germany
2. Type: 030-16, N30-2X5-B-9
3. Rated Power 148.6 MW
4, Live Steam (for steam turbine) Inlet 157
Press (Bar)
L Live Steam Temperature °C ' 528
6. Secondary Steam (for de-aeration) |[5.78
inlet Press (Bar)
7 Secondary Steam Temperature °C 221
8. Vacuum (Bar) 0.091
9. Generator rating 175 MVA @ 40°C Cold Air
Temperature
10. | Unit Transformer rating 190 MVA

STG-15 Control system has been replaced from the old Siemens TELEPERM ME to a new SPPAT3000 in
2015, '

Heat Recovery steam generators HRSG-13 and 14 of Babcock Germany have operated since COD 1995.
HRSG-13 and 14 LP Evaporator bends were replaced in 2013 and 2016 due to frequent |eakages as a
consequence of flow accelerated corrosion. HRSG-13 and 14 are now operating satisfactorily without
any major problem. Below is the design data for HRSG-13 and 14, both are operating at rated tonnage
capacity and design parameters.

Table 4.37: Design Data of HRSG-13 and 14

i SE14 Babro £ 7
Year of Manufacture 1995
Rated Steam Flow 64 Kg/sec
Design Pressure 75 bar(g)
Super-heater Outlet Pressure 59 bar(g)

Superheated Steam temperature 530°C

Total Heating Surface area - 84094 m2
e —
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4.5,3. Current Operating Data of Module-5 Units

Following data of Annual Dependable Capacity Test performed on dated 03-07-2020 depicts that
Module-5 units are operating near to or better than IDC parameters corrected to same ambient
conditions (IDC Initial dependable Capacity Test Aug 1997) owing to units up-gradations, KAPCO prudent
operzting practices and excellent maintenance strategy;

Table 4.38: Operating Data of Module-5

o

Reactive Exhaust
Reading Real Load Load cbp coT oTC Inlet Loss Las
MW MVAR | bar e °C mbar mbar
ADC-2020 115 25 9 347 506 0.96 23
IDC-1957 105 28 S 353 505 5 21
f a9 DINe:ND A0 [ e PEra 250 L)
| Realload | R€3te | pp | o7 | oTC | inletioss | EXN2USt
Reading Load Loss
MW MVAR bar *£ * mbar mmwWC
ADC-2020 112 25 9 345 503 1.3 18
IDC-1897 106 13 9 352 504 5] 21

Cooling
Real Load Reactive | HPInlet | HP Inlet | Ex Press | CW Inlet | Tower
Reading Fans
Press o ° in
MW MVAR bar Temp°C | bar(g) | Temp°C sarice
ADC-2020 115 28 47 502 -0.88 34 6
IDC-1997 113 33 47 484 -0.88 34 6
] ‘ SR
HP Hp Fw Flue HP HP FW Flue
. Steam Steam Inlet Gas Steam Steam Inlet Gas
Raading Press Temp Temp Press Temp | Temp
o T °C
bar Temp °C °C *C bar emp °C %€
ADC-2020 47 509 128 165 47 509 128 166
IDC-1997 48 494 147 180 47 488 147 182

—
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4,5.4. Operating Record of Module-5 Units

Following data shows operating hours, No. of starts, trips of Module-5 units since commissioning till 31

March 2021.

Table 4.39: Operating Record of Module-5

GT-13 GT-14 STG-15
Date of commissioning 12-Oct-94 19-Oct-94 10-Sep-96
Total No. of Starts 2047 2260 657
Operating Hours (OH) 176245 170947 179741
No. of Trips 158 146 151

4.,5.5, Maintenance Record and History of Module-5 Units

Module-5 units are operated at base-load, within the original equipment manufacturer (OEM)

guidelines, Depending upon the Equivalent Operating hours of the Unit and OEM recommendations,
following periodic maintenance tasks are performed:

Gas turbines:

= Combustion inspection (Cl)
= Major Overhauling {MOH)

Generators:

s Schedule inspection every year
s Major inspection after every 60,000 EOH {Condition based)

Steam turbine:

» Minor Overhauling/Inspection/Borescope examination

» Major Overhauling

GT-13 and GT-14 Combustion inspection is executed by the KAPCO team while the MOH is executed by
Siemens’ Engineers. As per the maintenance life cycle, all spare parts used for replacement, are supplied
by the OEM, Siemens, in accordance with the LTSA (Long Term Supply Agreement). Due to excellent

maintenance workmanship and genuine spare parts usage, units are operating smoothly with high

avallability factor. Below is the overview for the Outages performed as per OEM recommended interval;

Table 4.40: Maintenance Record of Module-5

Combustion
Inspection

Last C} Inspection
Dates

16-Nov-20
To
20-Nov-20

16-Nov-20
To
20-Nov-20

RUK2021N00226-RAM-RP-00001
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Hot gas path [ : 01-Sep-16
inspection/Minor Last HGP! Dates - - To
Overhauling . 04-Nov-16
| 01-sep-19 | 01-Sep-19 :nl-Feb-lo
Mzior Over hauling | Last MOH Dates ! To To o
| 30-0ct-19 | 30-Oct-19 25-Apr-10

4.5.6. Dperating Performance of Module-5

Below is the past five years operating performance of Module-5 units which shows that Module-5 units
are operating with best commercial performance figures and with high availability factor.
Averaje plant availability facter of 86% and Commercial availability of above 95%:is comparable to new

plants in the power market,

Table 4.41: Operating Performance of Module-5

Year

.

TR AT S
Plant Availability

Commercial

% Availability %
2015-16 92 98
2016-17 76 59
2017-18 92 98
2018-19 91 96
2019-20 78* 96
% Average 86 97
Vi Plant Availability Commercigl
% Availability %
2015-16 a0 85
2016-17 77 56
2017-18 91 98
2018-19 94 95
2019-20 80 97
! Average i 86 96

RUK202IN00226-RAM-RP-00001
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Vi Plant Avaflability Commercial
% Availability %
2015-16 90 96
2016-17 73 97
2017-18 91 98
2018-19 92 95
2012-20 78 96
Average B4 [ 96
*GT-12-14 & STG-15 Plant Availability FY 2016-17 & 2015-20 is lass in comparlson dus to schedule MOH Oct-Nov 2016 &
Sep-Oct 2019
Rt
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4.5.7. Qualitative Conditional Assessment of Module-5 Units

——

Following is the qualitative conditional assessment of Module-5 Units;

Table 4.42: Qualitative Conditional Assessment of Module-5

/- Operating

_Parameters
" Maintained.
. perlDC -

Schedule
'_IMainlonanne _.
. Performed

; U;Sgradﬁd: B

-Si3D Turbine

bg_raﬁe Type ~ Inveptory

~; Malntained

Yes Yes Blades Upgrade i
GT-13 Yes - Control Yes Satisfactory
System Change
-Si3D Turbine 1
. Blades Upgrade
ar-14 Yeu Yoa Yes - Control Yes Satisfactory
System Change
- Control
STG-15 Yes Yes Yes System Change Yes Good
HRSG-13 Yes Yes No NA Yes Good
HRSG-14 Yes Yes No NA Yes Good
Condition Rating Criteria 1-10:
Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable

Keeping in view the Module-5 performance in preceding years, current operating conditions and recent
upgrades performed on the Units it is envisaged that if current O&M practices are continued, Module-5
units can be further operated for minimum further 10 years with good performance figures and high

plant availability.
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5.. WORLD TRENDS IN OPERATING LIFE OF THERMAL POWER
PLANTS

5.1. Defiritions

in orcer to discuss how long a plant will operate for it is important to discuss the following widely used
phrases.

5.1.1. Operating life

The aperating life of a power station can be defined as the length of time in years after commissioning
that z plant will generate, or has been generating alectricity before being decommissioned.

“5.1.2. Eccnomic life
The economic life of a plant refers to a prediction of how long it will be generating based on specific
econumic criteria such as remaining profitable. The economic life is usually discussed within the context
of a furecast of cerrain financial factors such as future electricity prices, fuel costs and investment
required to extend the life of the plant. A plant reaching the end of its economic life suggests it would
then be decommissioned, however there are situations where the plant may be retained in an
operztional state, a state of readiness to return to service, or mothballed,

5.1,3. De=zign life

The design life refers to the length of time used in engineering design and manufacture specifications for
the piant. Design life is typically defined in terms of operating hours which are then translated into an
expected calendar lifetime depending on the operating regime — base load, peaking etc. A plant could
be designed to operate for 25-30 years in a specific operating regime which, for example, dictates the
use ¢ specific alloys or thickness of heat shielding equipment. A change in operating regime can affect
the assets calendar lifetime. '

.. 5.1.4, Heatrate

When forecasting plant life, it is useful to consider impacts of time and operating regime on the heat
rate or efficiency of the power station. Heat rate is usually measured as ki/KWh, and indicates the
amount of fuel energy (kJ) reguired to generate a unit of electricity (kWh). Therefore, the lower the
neat rate the higher the efficiency of the plant.

Plant heat rate or efficiency will degrade over time with use due to the wearing of components. Routine
maintenance and overhauls are designed to minimize the effects of degradation and maintain the heat
rate &5 close to the original design criteria as possible over the life of the plant. Restoring the heat rate
back <o the original design or better, requires significant investment and often involves replacement of
the majority of components with technically superior equivalents,

Plant heat rate can be one of the major factors influencing plant life, as efficiency ultimately impacts
economic viability. If the heat rate has degraded to the extent that significant capital investment is
required to restore the heat rate and the benefits of such investment do not provide a positive
economic return, a decision can be made to decommission the plant.

F——
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5.2. Factors influencing the plant life

5.2.1. General
In most cases power plant can have its life extended by a factor of 50-100% over the original design life.
This arises in part from the conservative assumptions made in the original design process and in part is a

consequence of well-managed repair and maintenance in these plants. In addition, the civil works of a
plant are generally designed with a longer design life than the equipment, which means it is possible to

. replace equipment without having to build new civil works.
These factors have resulted in many power plants the world over operating well beyond their nominal
25— 30 year design life.
“75.2.2. Life limiting factors
For an operating power plant, the main technological life limiting issues are:
« The creep life of high temperature components. This is typically limited to boiler pressure parts,
high temperature pipework and the heavy wall thickness and/or non-symmetrical high pressure
{HP) steam turbine components (e.g. emergency stop valves, bypass valves, governor valves,
steam chests, HP cylinder casings, HP nozzle rings). It may include the HP turbine rotor, both
shaft and disks. Fatigue life of rotating components, components subject to repeated
temperature change, and components subject fluctuating loads and vibration.

= Erosion- primarily related to gas side solid particle erosion of the boiler pressure parts.
However, water and steam side erosion can also be an issue, particularly in low pressure steam
turbines.

= Corrosion
¢ Technological obsolescence — primarily an issue with controls and instrumentation and electrical

. systems,

» Environmental compliance — environmental consents are only granted for limited periods and
emission compliance, particularly if the environment is subsequently degraded or regulations
become more stringent, may reqi.ﬂre major emissions control equipment (e.g. Low NOx Burners,
flue gas desulfurization {FGD), carbon capture etc). -

5.3. World trends of life of coal and gas power stations

5.3.1. UsA

Coal-fired electricity generators accounted for 25% of operating electricity generating capacity in the
United States and generated about 30% of U.S, electricity in 2016. Most coal-fired capacity (88%) was
built between 1950 and 1990,

Approximately 70% of the existing USA coal fueled power plant fleet is greater than 30 years old, as
shown in the below Figure 5.1. The capacity-weighted average age of operating coal facilities is 39 years.
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.5, utility-scale electric generating capacity by initial operating year (as lf Dec 2016)
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Figure: 5, 1: US Power Generating Capacity

5.3.2. Europe

European power plants are also maintained well beyond the original design life asfhown in the below
Figure 5.2;
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Figure: 5. 2: European Union Coal Power Plant Unit age

Ref: A Stress Test for Coal in Europe Feb 2017
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S

The trend in age of coal-fueled plants in Europe is similar to that in the USA. Howéver, compared to the
USA, where the gas-fueled power plants are relatively young, the European gas- fﬂeled plants are on

averzge older.

Other

.

Power plants in the developing countries of China and india are more recent com}ared to the onesiin
the USA, and most of them have not yet reached their nominal design life. This is Jllustrated by the
following Figure (Age of power plants compared between countries) which ccmpa‘es the age of existing

coal-fuelled power plants in China, USA, India and Japan in 2007.

140,000

120000

100,000

89000

40000

Curnulative Capacity (MW)

20,000

i ———

B China
Hndia
OUSA
O Japan

d1Years and Older 3140 Years Oid 21-30 Years Old 11-20 Yaors 0id  0-10 Years
(1865) (1268-1975) {1976-1985) {1986-1995) 2

Sources: Pradeep J. Tharakan, USAID-ECO-Asia Clean Development and Llimate Program,
512006

ASEAN Energy Business Forum (AEBF) 22/ -24% Aug.,2007 and Coal Note

Figure: 5. 4: Power Plants’ age by Country
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5.3.4. Power Project Age of Recent and Planned Retirements in US

The below charts present histograms of project age of recent and planned retirements for US coal
plants, natural-gas steam (NGST) plants, combustion turbine (CT) plants, and combined-cycle gas turbine
(CCGT) plants.

Several observations are apparent from these charts:
. ' Recently reti réd plants have been relatively old, across all generation types

e The most common age of recently retired coal units is 50-60 years
e The most common age of recently retired NGST units is 40-50 years
¢ The most common age of recently retired CT units is 40-50 years
» The most common age of recently retired nuclear units is 30-40 years

Plants with announced retirement dates are also relatively old, Easgd on expected age at retirement
* Nuclear and NGST plants planned for retirement will be older than recently retired plants

¢ (Coal, CT and CCGT plants planned for retirement will be slightly younger than recently retired
plants

P e ——— e ——— e —— e
RUKZ202 INDO226-RAM-RP-00001 Page 50




KAPCO Plant Remaining Life Assessment Study

25 1WA Cozl 16
20 ¥EiActual (2010 - end of 2016) -
——projected (2017- end of 2023} =
15 10
8
10 6
5 4
2
i DT, 0
[0,10) [10,20) [20,30) [30,40) [40,50) [50,60) [60,70) {70,80)[80,1R20+
GW '
8 A2 cT 8
8 B Actual (2010 - end of 2016}
2 ——projected (2017 - end of 2023) 7
6 e b
5 5
4 4
3 3
# 2
1
0 el HEE S L2 1
§0,10) [10,20) [20,30) [30,40) [40,50) [S0,60) [60,70) [70,80) [80,%0+ O
1.2 [ew] <
CCGT
1.0
rss Actual (2010 - end of PO16)
0.8 =———Projected (2017 - em:* of 2023}
0.6
Gc.4
0.z
0.0 HhEeid

[0.10) [10,20) (20,30} [30.40) [40,50) [50,60) 160,70) [70,8d) [80,120+

Figure: 5. 5: Power Project Age of Recent and Planned Retirements in US

] Division L ce Berkeley National Laboratory Nov 2017

Ref: Energy Analysis and Envi




T

5.4.

KAPCO Plant Remaining Life nssessmgnlt Study CO

Recap

As observed some coal fueled steam and natural gas turbines are 40-50 years old and still in operation
20years beyond the original nominal calendar design life.

Traditionally, a calendar design life is equated to operating hours based on a nominal 8,000 per year to
take account of scheduled and unscheduled outages and the fact that the plant will not usually operate
8,760 hours per year. Therefore a 30-year plant life equates to 240,000 operating hours.

Whilst the original design life of a CCGT plant is typically 25-30 years, the average life of retirement for
CCGT plant is 40-50 years, or 320,000 hours based on 40 years and 8,000 operating hours per year.

Notwithstanding that plants can operate for an age of 40-50 years, the equipment operating design life
usually means replacements and upgrades are required throughout that period and the frequency of
maintenance generally increases as the plants ages.

Whether thermal power plants are kept in operation, refurbished, placed on standby or
decommissioned at their design life remains primarily an economic decision for the owner depending
upon the unit condition and maintenance cost. The introduction of more stringent Environmental
regulations may also be a factor in whether it is cost effective to upgrade a plant to meet latest
emissions criteria,

e
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PLANT COMPONENTS RESIDUAL LIFE ASSESSMENT

Module-% Plant Component Residual Life Assessment

Gas Turbine Unit 1, 3 and Steam Turbine Unit-9

GT-1 and 3 Hot gas path components are being replaced periodically on MOH/HGPI as per
recommended intervals by OEM. One set of vanes and blades is available in store as a strategic spare.

Gas Turbine GT-1: Last Major Overhauling (MOH) was conducted in Feb-March 2021. The compressor
blades have been in service since commissioning. During visual inspections and NDTs performed during
the MOH, the condition of the compressor blades were found to be satisfactory: In the event some
findings appear in the next MOH, replacement of the compressor blades is recommended.

Air intake system structure is in healthy condition. New air intake filters are available in the market.
Compressor Diaphragms stages 1-9 were replaced with refurbished and new diaphragms were installed
for stages 10-16 in 2011, The condition of the compressor diaphragms was reported to be satisfactory in
the MOH of 2021,

New mixing chambers were installed in March 2016 during the MOH and the expected remaining life is
15 years.

Gas Turbine GT-3: Overall condition of GT-3 was reported as satisfactory during visual inspections and
NDTs performed in the MOH of 2016 and HGP! in 2018. One complete GT rotor is available for GT-3 and

GT-4 as a strategic spare.

Steam Turbine STG-9 condition was found to be satisfactory during recent MOH Feb-March 2021,
Mandato-y spares are available in KAPCO Stores.

Following is the expected Remaining Life of Module-1 units as per current operating regime;
Table 6. 1: Remaining Life of Module-1 Units
- Remaining ..

-Designlife * -
- (Years). -

‘Remalning

- “Operating Hours
In Extended Desig

GT-1 | 240,000 | 320,00 171,801 148,199 19
GT3 | 240,000 | 320,00 93,920 225,080 28
STG-9 | 240,000 | 320,00 165,469 154,531 19

Module-1 Units are expected to operate for minimum further 10 years
without any major concern.

*CCGT Operating Life expectancy before retirement is 40 years (320,000 hours based on 8,000
operating hours/year) ref section 5.3.4 and 5.4 of this document.

EE———
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Moduie-1 HRSG 1 and 3
HRSG-1 to 4 are of same model and make of Balke.Durr, Germany. All four heat recovery steam
generators have.operated satisfactorily since their commissioning.

Life assessment of HRSG-1 was conducted by SGS Pakistan on sample basis among all four HRSGs of
Block-1 {Module-1 2nd 2). The same condition about life assessment is predicted for the other three
HRSGs i.e. HRSG-2, 3 and 4 as these HRSGs have fewer operating hours and have generally been
operated and maintained the same.

HRSG-1 inspections relating to life assessment have been conducted during the recent major
overhauling of STG-9 Feb- March 2021 and no significant deterioration cbserved.

(see Appendix-1: Remnant Life assessment of HRSG-1).

High pressure parts of HRSG 1, were inspected by 5GS. The purpose of inspection was to evaluate the
present conditions of high-pressure parts and assess their reliability for further use on the basis of their
microstructure and wall-thickness.

Following inspection techniques were used for life assessment study of HRSG-1.
* Visual Inspections
s Ultrasonic Thickness Measurement
s Ultrasonic Flaw Detection
¢ Dye Penetrant Testing
* Magnetic Particle Inspection
.. Hardness Testing
+ Metallographic examination

Scope of work for complete inspection and remaining life assessment of HRSG 1 included following
inspections and NDTs;

e Visual inspection of HP and LP drums, tubes, headers, for localized and uniform corrosion,
deposits, erosion, pitting etc.

s Visual inspection of protective coating/insulation for damages
* Visual inspection for corrosion under insulation (CUI}

e Visual inspection of all structural stee! parts including ducts, platforms, handrails and structural
steel supports for ducts/piping for any visual defects.

¢ Visual inspection of tube bends and headers
» Visual inspection and DPT of steam header pipe welds for cracks

e Visual inspection of all accessible weld joints of HP Drum/LP separator, like shell, heads and
nozzles.
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s Hardness testing of HP drum, LP drum and headers.

o Ultrasonic flaw detection of suspected weld joints of HP drum, LP drum.

e MPI/DPT of selected weld joints

e Metallographic testing of beiler pressure parts.

= Ultrasonic thickness gauging of HP drum, headers, tubes, soot blowers, as per ASME codes to
find out overall view of current metai condition for fitness.

Remairing Life of HRSG-1 was calculated, comparing component’s thickness at installation and current

thickness gauging 2021 using remaining corrosion allowance. All major components’ life is calculated
greater than 20 years.
Also, HR5G-1 and 3 mandatory inspections are carried out in every schedule outage of GT-1 and GT-3 by
the Boi'er Engineer, Mechanical Engineer and Piant Chemist.
Inspections were also performed in Feb 2021 and both HRSGs condition found satisfactory.
Based on life assessment reports, and routine maintenance inspections, it is expected that with the
current operating regime, HRSG-1 and 3 moy be operated reliably for next 10-15 years.
6.1.3. Module-1 Unit's Generator 1, 3 and 9

Following are the technical specifications for Module-1 and 2 Units’ Generators
Table €.2: technical specifications of Module-1 and 2 Generators

Techyjical Specifications - GT+1-2 STG-9-10

Type: TLR! 108/41 SGTIC 243704 WX 21L-064LL

Make: Kwu ERCOLEMARELLI | ABB

Rated Out Put (MVA): 135 87 132

Power Factor: 0.85 0.85 0.85

Rated Voltage (KV): 10.5 11.0 11.0

Rated Current (A): 7423 4567 6928

Frequency {HZ): 50 ° 50 50

Gen Cooling System Air Cooled | Air Cooled Air Cooled

Cold zir temp { 55°C 55°C 33.3°C

6.1.3.1. GT-1 Unit Generator

GT-1 Unit Generator of Siemens make has cperated satisfactorily since its commissioning. Routine
offload, on load, test results showed its healthy condition.

Unit-1 Generator major overhauling has been conducted in Feb-March 2021. During inspection, findings

were oaserved on the Generator rotor J Straps which were then replaced with new. Generator
inspections during the outage showed overall Generator condition as Good,

All operating parameters e.g. winding temperature, cold air temperature are in normal range.
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Based on recent MOH test results Feb 2021, routine condition monitoring tests and operating
conditions, we envisage that Unit-1 Generator con be operated reliably for next 10-12 years.

6.1.3.2. GT-3 Unit Generator

g

GT-3 Unit Generator is of Ercole Marrelle make and is operating satisfactorily since its commissioning,
Routine offload/on load test results are showing its healthy condition.

Generator tests, e.g. Insulation Resistance, Loop Resistance of Rotor and Stator and Megger testing
were conducted during October 2020, all results are satisfactory.

All operational parameter found OK. We envisage that U-3 generator can be operated for next 10 years
based on its condition ond spares avallability in store.

6.1.3.3, STG-9 Unit Generator

STG-9 Unit Generator is of Alstom make and is operating satisfactorily since its commissioning. Routine
offload/on load test results are showing its healthy condition. Its major overhauling has been executed
in Feb-March, 2021. All electrical tests conducted for Generator Stator and Rotor during outage Feb-
2021 are showing results within normal range.

All operating parameters e.g. winding temperature, cold air temperature are normal,

Based on routine condition monitoring tests and operating conditions, we ervisage that Unit-9
generator can be operated reliably for next 10 years.

6.1.3.4. Summary of Remaining life of Module-1 Generators

Fain

Below is the summary for Remaining life of Module-1 Unlt Generators derived from condition
monitoring tests performed as described in preceding paragraphs;

Table 6.3: Remaining life of Module-1 Generators

L) [)
aln =l St e & . B
GT-1 18-01-1987 Siemens 8 Good 10-12
t. 1
GT-3 12-03-1987 i ‘ MiEAEy 10
. Marrelle
STG-9 28-01-1991 Alstom 8 Satisfactory 10
Condition Rating Criteria 1-10:
Rating 8-10 = Good; Raling 7-8 = Salisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable

6.1.4. Moduje-1 Unit's Step-Up Transformer 1, 3 and 9

Following are the technical Specifications for Module-1 and 2 Units’ Transformers

Table 6.4: Technical specifications of Module-1 and 2 Transformers

e T T T ——— — _____ ___ I
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Make TRAFO UNION I ANSALDO . OSHIA

Rated Power (MVA) 117.6/147 77/95.5 50/135

Rated Voltage KV 10.5/139 11.139 11/139

Rated frequency (HZ) 50 50 50

No of Phases 3 3 3

Rated Current (A) 8083/611 5012/396 7050/561

Type of Cooling | ONAN/ONAF ONAN/ ONAF ONAN/ ONAF
Temp. Rise Winding/Oil | 55/50 °C 55/50 °C 55/50 °C

6.1.4.1. Unit- Step-Up Transformer 1BATO01 Condition Monitoring

U-1 Step-Up Transformer testing was performed in 2019 by Siemens at the KAPCO Complex (see
Appendix-2: GT-1 Unit TF 1BATO1 Life assessment).

Field testing has been carried out to identify adverse trends in the aging of the transformer and its
accessories.

Siemens performed the following tests and inspection on the Power Transformers as per the following
scope of work: ;

» |nsulation Resistance and P| Test

» Transformer Turns Ratio Test

* Winding Resistance Test (HV/MV)

» Overa.! Capacitance and Dissipation Factor Test (Windings / Bushings)
e Leakage Reactance Test

= Excitation Current Test

* Sweep Frequency Response Analysis

¢ Dielectric Frequancy Response Analysis

¢ Visual Inspection Report

Field testing performed for 18ATO1 concluded, the condition of the transformer as Normal as per below
detzils

Trafo Tests QOverall
TagNo.| IR |.TTR | WR | C&DF | LR EC | SFRA | DFRA | Assessment
01BAT | y y y y v | Md | ¥ Normal

V: Satisfactory; X: Unsatisfactory; Mod.: Moderate; Sev: Severe; N/A: Not Applicable

— = o A Car— e ]
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Oil Analysis report for the test conducted in May 2020 has also verified the satisfactory condition of TF.
Following is the conclusion from oil analysis report (Appendix-2: Unit-1 TF 1BATO1 Oil Analysis Report);

KAPCO Plant Remaining Life sment Stud

« "“The evolution of the dissolved gases can be considered as normal. There is no indication of
thermal or electrical fauits in the transformer.

s The water content and relative saturation of the oil can be considered as normal.

. e The analysis of paper ageing markers does indicate significant winding paper ageing. Based on
the furans concentration the DP can be estimated between 350 and 550. When a DP-value
lower than 200 is reached, the winding paper is considered as end-of-life.

¢ The next sample according to normal frequency. No other action needed”

Operating parameters of transformer e.g. Oil temperature, winding temperature etc. all are in normal
range.

Thus, the overall condition of Unit-1 Step Up transformer is Satisfactory; that is code-1 for healthy
equipment operating normally.

6.1.4.2. Unit-3 Step-Up Transformer 3BATO1 Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by LABORELEC Belgium {Appendix-2 Unit-3
TF 3BATO1 Qil Analysis Report).

Following is the conclusion from the oil analysis;

“The evolution of the dissolved gases can be considered as normal. There is no indication of thermal or
electrical faults in the transformer. The oil properties that were investigated indicate severe oil
degradation {high tan delta, high color, acidity). The analysis of paper ageing markers does also indicate
significant winding paper ageing. The oil tests potentially corrosive.”

. o All electrical tests conducted for Transformers are showing satisfactory resuits,

Operating parameters of transformer e.g. Oil temperature, winding temperature etc all are in normal
range.

Thus, the overall condition of Unit-3 Step Up transformer is Acceptable; that is code-2 i.e. equipment
can keep operating normally with increased frequency of condition monitoring test.

6.1.4.3. Unit-9 Step-Up Transformer D1BATO1 Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by M/S LABORELEC Belgium (Appendix-2
Unit-9 TF D1BATO1 Oil Analysis Report). Following is the conclusion from oil 2nalysis;

"The evolution of the dissclved gases can be considered as relatively stable. The water content and
relative saturation of the oil can be considered as normal. The analysed winding paper ageing markers
(alcohols) indicate beginning of paper ageing and guality of winding paper can be assessed as still good
(DP-value >600). The next sample according to normal frequency. No other action needed.”

Operating parameters of transformer e.g. Oil temperature, winding temperature etc all are in normal
range. Thus, the overall condition of Unit-9 Step Up transformer is Satisfactory; that is code-1 i.e. that is

code-1 for healthy equipment operating normally.
e ]

E— o
RUK2021N00226-RAM-RP-00001 Page S8




KAPCO Plant Remaining Life Assessment Study ,_KAP

6.1.4.4. Suminary of Module-1 Units Transformer Condition Monitoring

Depenciing upon above assessments and the recent tests conducted for condition monitoring of unit
step up transformers of module-1, healthiness is confirmed as per below summary table;

Table 6. 5: Overall Condition Assessment of Module-1 Unit Transformers

Overal| Condition

1 Seatgs.

Satisfactory

GT-3 3BATC1 2 Acceptable

26 STG-9 | D1BATO1 1 Satisfactory
£ Condition Cotle 1: Healthy Equipment Operating Normally

Condition Code 2: Early indication of operational fault. Frequency of test is increased
(usuaily 6 months depending on the indicated problem) until either the condition worsens
or until we are satisfied that the condition is not active and we would then push the testing
interval out) No abnormality of Gas, Oil and Paper condition .

6.1.5. Conirol System of Module-1 Units
6.1.5.1. GT-1 Contro} System

To enhance unit operating reliability, GT-1 old ISKMATIC control system was replaced in 2016 with state
of the art fourth generation SPPA T3000 DCS of Siemens and the SFC / Excitation systems with GE
Semipole D-4 versions. .

The usaful life of industrial electronic components is about 20 years. Hence Remaining Useful life of
unit-1 control system Is considered not less than 16 years.

—

6.1.5.2. GT-2 Control System

At GT-3, FIAT HIGH control system is in opération since commissioning. It is an old control system yet is
operating satisfactorily with availakility of spares in KAPCO Stores.

The existing Excitation system at GT-3 is GE Semipole D4.0 which was installed in 2017. It is a new
system and spares / OEM support is available,

6.1,5.3. STG-B, HRSG-1, 3 and BOP Contro} System

STG-9 along with HRSG-1 and 3 and BOP; the oid control system of ABB PROCONTROL Decontic K and
SIEMENS TELEPERM ME has been repiaced in 2016 with state-of-the-art fourth generation SPPA T3000
DCS of Siemens. It has enhanced unit avaiiability and integrity.

Remaining Useful life of Unit-9 control system s considered not less than 16 years.
6.1.5.4. Summary of Remaining life of Module-1 Controf Systems

Below is the summary of remaining life of Module-1 unit’s control systems;
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Table 6.6: Remaining life of Module-1 unit’s control systems

Contral System Module-1 G

[KAP[ee)

GT1 Siemens SPPA T3000 16
GT3 Fiat Hi 10*
STG-9, HRSG 1 & 3 & BOP Siemens SPPA T3000 16

*GT-3 control system may operate for next 10 years with availability of spares in KAPCO 5tores

Cooling Tower System for STG-9 of Module-1

Cooling Tower structure visual inspections were performed during the last schedule outages and
Concrete Corrosion was reported at different locations. Civil structure water proofing and repairs were

performed.

Tam Seal was applied which waterproofs and provides in-depth concrete protection. After applying the
TAM sealing the cooling tower structure is observed good. (Also see 5.6 5.6. Buildings and Civil Structure

Integrity Assessment)

Cooling Tower fan, PMs (Preventive maintenance) are performed as per manufacturer recommended
intervals. PMs records are available in the computer aided maintenance management system (Q4-

CAMM). Mandatory spare parts inventory is maintained.

CW Pumps and piping Inspection / life assessment was conducted by SGS and no significant marks of
deterioration observed. Thereafter, inspection is carried out by KAPCO team during schedule outages
and no abnormality has been observed.

it is considered that the Cooling Tower system can be operated reliably for next 12 years.

Water Treatment Plant Module-1 and 2

Preventative Maintenances (PMs) are performed as per manufacturer recommended intervals. PMs
records are available in the computer aided maintenance management system (Q4-CAMM). Mandatory
spare parts inventory is maintained. Water Treatment plants are in healthy conditions and are operating

without any trouble.

It is considered that the Water Treatment Plants can be operated reliably for next 12 years.
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6.2. Module-2 Plant Components’ Residual Life Assessment

6.2.1. Gas Turbine Unit 2, 4 and Steam Turbine Unit-10

Gas Turbine GT-2: Hot gas path components are being replaced periodically on MOH as per
recommended EOH by the OEM Siemens. One complete set of turbine vanes and blades is available as a

strategic spare.

The cverall condition of GT-2 was observed as Satisfactory during visual inspections and NDTs
performed in the last MOH/eHGPI Feb-March 2018.

Scope of visual inspection and NDTs included;

» LU'trasonic Testing of Compressor bearing, Turbine bearing, Gas Burner, Compressor vanes,

e Magnetic Particle Test of Compressor vane carrier, Compressor blades, Rotor, Compressnr and
Turbine wheel discs, Intermediate shaft, Front Hoilow shaft, Compressor and Turbine vane carriers,
Bearings, etc.

* [ye Penstrant Test was performed for Compressor and Turbine bearing, Compressor vane rings, Gas
Premix Burners, Mixing chamber of combustion chambers, Inner Casing, Turbine stator vanes stage-
4, Compressor and Turbine vane carriers, exhaust casing etc.

Qverzll NDT results were categorized Acceptable except few observations which were addressed in
MOH activities e.g. Inner Casing ground out and build-up welding.

Air inzake system structure is in healthy condition. New air intake filters are available in the market.

The compressor blades stages 1-12 have been in service since commissioning. New compressor blades
stages 13-16 were installed in 2002 and are in service since then. During inspection in the last MOH Feb-
Marca 2018, no recordable indication was reported in NDT report March 2018 and the condition of
compressor blades were found to be satisfactory. In case if some findings appear in the next MOH,
compressor blades are recommended to be replaced.

New IGVs were installed in 2009 and expected remaining useful life is 10-15 years henceforth.

All stages of GT-2 compressor diaphragms were replaced during the 2002 MOH with new ones. The
condition of the compressor diaphragms was found satisfactory in the MOH 2018,

Gas Turbine GT-4: Hot gas path components are being replaced periodically with each MOH as per
recommended EOH by OEM. Cne set of vanes and blades is available in store as a strategic spare.

New Zompressor blades were installed in 1999 and are in service without any findings.

The overall condition of GT-4 was found to be satisfactory during the MOH 2016 and HGP! 2017. One
complete GT rotor is availabie for GT-3 and GT-4 as a strategic spare.

Steam Turbine STG-10 condition found satisfactory during last Minor Inspection Feb-April 2016, Last
MOH was performed in Sep-Oct 2013. During the MOH, modified 1st stage moving blades and new LP
turbine erosion protection rings of the last 3 stages were installed which enhance turbine performance

and integrity.

Mandlatory spares are maintained for the steam turbine and are available in store.
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Following is the expected Remaining Life summary of Module-2 units as per current operating regime;

Table 6. 7: Remaining Life of Module-2 Units

“Operating OPerating " KAPCO ' Remalning ool

“ " Hours in -IH"“TS in Operating.. . Operating Hours '.ﬁe_l"hﬂ’iﬁiﬁg
Unit# ~Design : - Extended - Hours - in Extended : ' Design life
7 UULifeof -+ Deslanlifeof. copto . Design Life of 40  (Years)':.\:

. 30years. #0years® ‘ Mar-2021"  -years - 3
GT-2 240,000 320,00 162,106 157,894 20
GT-4 240,000 320,00 53,756 226,244 28
STG-10 | 240,000 320,00 157,017 162,983 20

Module-2 Units are expected to operate for minimum further 10 years
without any major concern.

*CCGT Operating Life expectancy before retirement is 40 years (320,000 hours based on 8,000
operating hours/year) ref section 5.3.4 and 5.4 of this document.

6.2.2. Module-2 HRSG 2 and 4
HRSG-1 to 4 are of same model and make of Balke Durr Germany. All four Heat Recovery steam
generators have operated satisfactorily since their commissioning.

Life assessment of HRSG-1 was conducted on sample basis among all four HRSGs of Block-1 (Module-1
and 2). No major deterioration was reported with remaining life of all major components greater than
20 years. The same condition about life assessment is predicted for the other three HRSGs i.e. HRSG-2, 3
and 4 as these HRSGs have fewer operating hours and have generally been operated and maintained the
same.

Also, HRSG-2 and 4 mandatory inspections are carried out in every schedule outage of GT-2 and GT-4 by
the Boiler Engineer, Mechanical Engineer and Plant Chemist.

Last inspection was performed in Feb 2021 and both HRSGs condition were found to be satisfactory.

Based on life assessment reports and routine maintenance inspections; it is expected that with the
current operating regime, HRSG-2 and 4 may be operated reliably for next 12-15 years.

6.2.3. Module-2 Unit's Generators

6.2.4. GT-2 Unit Generator

GT-2 Unit Generator is of Siemens make and is operating satisfactorily since its commissioning, Its
overhauling has been performed in Feb, 2018 under Siemens’ Engineers supervision.

The following inspections and major tests were conducted:

»  Visual inspection of generator end windings in accessible area
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Visual inspection of bar connections
Visual inspection of Z brackets
Partial discharge test

Rotor Insulation Resistance Test
Stator insulation Resistance test
ELCID

RSO

Siemens’ Engineers reported "No thermal or thermo mechanical aging phenomena were detected.

Reliabiiity is not currently limited for the next operating period”

Overa!. condition of Generator is Good. It is considered that Unit-2 Generator can be operated for the
next 1.2 years.

6,2.4.1, GT-4 Unit Generator

GT-4 Unit Generator is of Ercole Marrelle make and has operated satisfactorily since its commissioning.
Aging impacts were evident cn a few parts e.g. cooler leakages etc which were addressed. Generator

tests, e.g. Insulation Resistance, Loop Resistance of Rotor and Stator and Megger tests were conducted
during Sep 2018, all results are satisfactory.

All operational parameter found OK. Overall condition of Generator is Satisfactory. We envisage that U-
4 generator can be operated for next 10 years based on its condition and with spares availability in

store.

6.2.4,2, STG-10 Unit Generator

STG-10 Unit Generator is of Alstom make and is operating satisfactorily since its commissioning in
January 1991, Alstom overhauled the Generator in 2016. Overali condition of Generator is considered

Good,

However, Alstom stated for displaced U-channe!s of the rotor "The current state of displacement

doesn’t require immediate actions, since the cooling gas-inlets are still free and the insulation distance is
still sufficient for the operating voltage. The displacement is likely to get bigger with further operation,
eventually blocking the cooling gas-infets or decreasing the insulation distance (creep age path)to a
point were an earth-fault (contact of rotor winding with rotor body) is possible. Alstom recommended;
1) To monitor the displacement of the slot channels regularly at least once a year. 2) To measure and
protocol (trend) the insulation resistance at least once a year. 3) The rotor earth fault protection should
be checked and kept in good working order.

All operational parameter found OK. Recent electrical tests conducted are showing results normal.

Based on routine condition monitoring tests and operating conditions, we envisage that U-10

Generator can be operated reliably for next 10 yeaors.
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6.2.4.3. Summary for Remaining life of Module-2 Generators

Below is the summary for Remaining life of Module-2 Unit's Generator derived from condition
monitoring tests performed as described in preceding paragraphs;

Tabie 6. 8: Remaining life of Module-2 Generators

GT-2 14-01-1987 Siemens 8 Satisfactory 10

GT-4 02-05-1987 Ercole 7 Satisfactory ’ %
Marrelle !

5TG-10 08-01-1991 Alstom S Good | 10

Condition Rating Criteria 1-10:
Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable

6.2.5. Module-2 Unit's Step-Up Transformer 2, 4 and 10
6.2,5.1. Unit-2 Step-Up Transformer 2BATO1 Condition Monitoring

GT-2 Unit Step-Up Transformer testing was performed for life assessment by AEB in 2016 on a sample
basis in Block-1 units.

ABB performed the following tests along with visual inspection of the Power Transformers as per the
specified scope of work:

* Winding Turn Ratio Test

s Vector Group Check

» Excitation Current Test

* Winding DC Resistance Test

» Winding Insulation Resistance Test

s  Winding Tan Delta Test

*  Winding Tan Delta Test

+ FRA Frequency Response Analysis
All tests results were observed acceptable.

Also, the Transformer Oil analysis tests were performed in May 2020 by LABORELEC Belgium (Appendix-
2 Unit-2 TF 2BAT01 Oil Analysis Report). Following is the conclusion from the oil analysis;

“The evolution of the dissolved gases (DGA) shows decreased concentrations. No indication of any
specific evolving internal transformer fault.

The water content and relative saturation of the oil can be considered as normal.
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The analysis of paper ageing markers does indicate significant winding paper ageing. Based on the
furans concentration the DP can be estimated between 375 and 575. When a DP-value lower than 200 is
reached, the winding paper is considered as end-of-life.

KAPCO Plant R-zmainigg Life Assessment Study

The next sample according to normal frequency. No other action needed.”

Furan Analysis report results are similar for test report 2018 and 2020 which shows no immediate
concern for future operations. .
Operating parameters of transformers e.g. Oil temperature, winding temperature all are in normal
range.

Field testing performed for 2BATO1 concluded, condition of transformer as Satisfactory that is code-1
for healthy equipment operating normally.

6.2.5.2, Unit-4 Step-Up Transformer 4BATO1 Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by M/S LABORELEC Belgium {Appendix-2
Unit-4 TF 4BATO1 Oil Analysis Report). Following is the conclusion from the oil analysis;

“The evclution of the dissolved gases can be considered as stable. The water content and relative
saturation of the ail can be considered as normal. The oil properties that were investigated indicate
minor oi: degradation.

The analysis of paper ageing markers does indicate limited winding paper ageing. Based on the furans
and methanol concentration the DP can be estimated as >600 and the paper can still be considered as in
good condition.

The next sample according to normal frequency. No other action needed at this stage.”

Operating parameters of transformers e.g. Oil temperature, winding temperature all are in normal
range. .
Thus, the overall condition of Unit-3 Step-Up transformer is Satisfactory; that is code-1 i.e. for healthy

equipment operating normally.

6.2.5.3. Unit-10 Steb—Up Transformear D2BATO1 Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by M/S LABORELEC Belgium {(Appendix-2
Unit-10 TF D2BATO1 Oil Analysis Report). Following is the conclusion from oil analysis;

“The evolution of the dissolved gases shows an increase compared to the previous sample {01/2018)
and shows similar gas pattern the sample of 05/2018 which can indicate that the previous sample was
not from this transformer/ the right piace. Nevertheless, the concentrations are also increased
compared to the sample of 05/2018. Laborelec recommends to send a new sample within 3 - 6 months
in order to follow-up the evolution. The concentrations of the gases can indicate the presence of
overheating fault type {insufficient cooling or overloading) or possible stray gassing.

The watzr content and relative saturation of the oil can be considered as normal.” New sample for oil
analysis will be sent in 2021,

All electrical tests conducted are showing results in normal range.
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Operating parameters of transformers e.g. Oil temperature, winding temperature all are in normai
range.

Thus overall condition of Unit-10 Step Up transformer is Satisfactory; that is code-1 i.e. for healthy
equipment operating normally.

. 6.2.5.4. Summary of Module-2 Unit's Transformer Condition Monitoring

Depending upon the above assessments and the recent tests conducted for condition monitoring of the
Unit step-up transformers of Module-2, healthiness is confirmed as per below summary tabie;

Table 6. 9: Overall Condition Assessment of Module-2 Unit Transformers
DOve
0 Lve D onditio
GT-2 1BATO1 1 Satisfactory
GT-4 4BATO1 i 1 Satisfactory
STG-10 D1BATO1 1 Satisfactory
Condition Code 1: Healthy Equipment Operating Normally
Condition Code 2: Early indication of operational fault, Frequency of test is increased
(usually 6 months depending on the indicated problem) until either the condition worsens
or until we are satisfied that the condition is not active and we would then push the testing
interval out) No abnormality of Gas, Oil and Paper condition
. 6.2.6. Control System of Module-2 Units
s

6.2.6.1. GT-2 Control System

To enhance unit operating reliability, the GT-2 old ISKMATIC control system was replaced in 2013 with
state of the art fourth generation SPPA T3000 DCS of Siemens and the SFC / Excitation systems with GE
Semipole D-4 versions.

The useful life of industrial electronic components is about 20 years. Hence Remaining Useful life of
Unit-2 control system is considered not less than 13 years.

6.2.6.2, GT-4 Control System

At GT-4, the FIAT HIGH control system has operated since commissioning. It is an old control system yet
operating satisfactorily with availability of spares in KAPCO Stores.

6.2.6.3. STG-10, HR5G-1, 3 and BOP Contro! System ;

STG-10 along-with HRSG-2 and 4 and BOP; is operating with the old control system of ABB Procontrol
Decontic K and Siemens Teleperm ME. STG-10 control system is operating reliably with spares

availability in KAPCO Stores. Moreover, spares obtained from STG-9 control system replacement are
available for 5TG-10.

Below is the summary of Remaining life of Module-2 Units’ control system;
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Table 6. 10: Remaining life of Module-2 Unit’s control systems

antrol System Module-2 GT-2, GT4 B ST G=10'Rémaining Life -

. - Controf System

Expected Re naimng Lnfe

Siemens Teleperm ME

i (Years) -
GT2 Siemens SPPA T3000 13
GT4 Fiat Hi 10*
$7G-10, HRSG 2 & 4 & BOP ABB Procontrol Decontic K & 10%*

*E7-£ control system may operate for next 10 years with avaliability of spares in KAPCO Stores :
**STG-10 control system may operate for next 10 years with availability of spares in KAPCO Stores and
adtditional spares obtained from Contro! System replacement of 5TG-9.

Cooling Tower System for STG-10 of Module-2

Cooling Tower structure visual inspections were performed during the last sched[‘ple outage. Concrete
Corrosion was observed at different locations. Civil structure water proofing and i’epalrs were

performed.

Tam Seal was applied which waterproofs and provides in-depth concrete protection. After applying the
TAM sealing cooling tower structure is observed good. (Also see 5.6 5.6. Bmldmg!l and Civil Structure

Integrity Assessment)

—
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Figure 6. 1: Cooling Tower STG-10

Cooling Tower fan, PMs (Preventive maintenance) are performed as per manufacturer recommended
intervals. PMs records are available in the computer aided maintenance management system {Q4-
CAMM). Mandatory spare parts inventory is maintained.

CW Pumps and piping Inspection is carried out by KAPCO team during schedule outages and no
abnormality of great concern observed.

It is expected that the Cooling Tower system can be operated reliably for the next 12 years.

6.3. Module-3 Plant Components’ Residual Life Assessment

6.3.1. Gas Turbine Unit 5, 6 and Steam Turbine Unit-11

Gas Turbine GT-5: Hot gas path components are being replaced periodically on Cl, HGPI and MOH as per
recommended EOH intervals by the OEM (GE). A minimum of one complete set of turbine buckets and
nozzles is always available in store as a strategic spare.

One complete refurbished GT rotor is available for GTs-5 to 8 as a strategic spare. One complete set of
compressor blades are also available as a strategic spare.

GT-5 compressor and turbine rotor was replaced with a refurbished rotor in 2011 and 2003 raspectively.
The compressor blades have been in service since commissioning and the overall condition is
satisfactory.

The overall condition of Gas Turbine-5 unit was observed as being Good during inspections performed in
HGP| Sep-Oct 2017.

T T T T
RUK2021N00226-RAM-RP-00001 Page 68




KAP[S]

KAPCO Plant Remaining Lif= Assessment Study

The compressor casings have been in operation since commissioning. During inspections performed, no
major cbservations were noted. Therefore, compressor casings may be kept in operation for next 10
years satisfactorily.

No major observations were noted for the Compressor Stator/Diaphragms, so keeping in view the
present condition, these may also be kept in operation for next 10 years.

Gas Turbine GT-6: Hot gas path components are being replaced periodically on Cl, HGP! and MOH as per
recommended EOH intervals by the OEM (GE).

GT-6 compressor and turbine rotor was replaced with new and refurbished rotors in 1996 and 2006
respectively. The compressor blades have been in service since commissioning.

The overzll condition of Gas Turbine-6 unit was observed as being Good during inspections performed in
HGPI Sep-Oct 2017.

For Compressor Casings, during inspections performed in HGPI Sep-Oct 2017, no major observation has
been noted. Therefore, it is considered that the compressor casings may be kept in operation for the
next 10 years satisfactorily,

No major observations were noted for Compressor Stator/Diaphragms, so keeping in view the present
condition, these may also be kept in operation for the next 10 years.

GT-5 and 6 hot gas path up-gradation was performed during the outage in Oct-Nov 2011, replacing
components with improved metallurgy and design supplied by the OEM which also improved the Units’
performance and enhanced the plant life.

Steam Turbine 5TG-11 schedule maintenance is performed as per OEM recommendations. Spares
inventory is maintained in KAPCO Stores (See Appendix-6 for Strategic Spares}

STG-11 last Overhauling was conducted in Feb-March 2020.
The Turbine upper casing was removed. No cracks in the casing and other abnormalities were observed.

DPT of Turbine diaphragms was performed by Jiacco, Pakistan and no major abnormality was observed.
Minor observation on the lower half diaphragm of Stage # 13 was addressed.

The Turbine rotor was removed and the corrosion condition of the blades was found te be found
normal. Minor scaling was observed on the lower pressure side of rotor. Last stage biading was
observed to be in good condition and all brazed leading edges were found to be intact. All blades were
cleaned with sand-papers. Magnetic particle testing of all rotor stages was carried out. No cracks or
other abnormalities were observed. Some of the gland seal packing was found to be bent, which were
straightened. Gland seals were also found in good condition. Condition of the rotor was found

satisfactory.

The overall condition of Steam Turbine Unit-11, including condenser, was observed to be satisfactory
during inspections performed in MOH Sep-Oct 2017 and last Minor Overhauling Feb-March 2020.

Following is the expected Remaining Life Assessment summary of Module-3 units as per unit’s condition
and current operating regime;
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Table 6. 11: Remaining Life of Module-3 Units

Dpers Jpera PCO R
0 . Op Up Re
Desio Ll DUrs Dea
P D esig DD to Desio
0 40 ar-20 3
GT-5 240,000 320,00 144,150 175,850 22
GT-6 240,000 320,00 152,072 167,928 21
STG-11 | 240,000 320,00 128,560 191,440 | 24

Module-3 Units are expected to operate for minimum further 10 years
without any major concern.

*CCGT Operating Life expectancy before retirement is 40 years (320,000 hours based on 8,000
operating hours/year] ref section 5.3.4 and 5.4 of this document,

Module-3 HRSG 11A and 11B

HRSGs 11A, 11B, 12A and 12B are of same model and make of Stein Industries France. All four Heat
Recovery steam generators have operated satisfactorily since their commissioning.

Life assessment of HRSG-11A and 11B was conducted in Nov-2020 by SGS Pakistan on a sample basis
among all four HRSGs of Block-2 (Module-3 and 4). The same condition about life assessment is
predicted for HRSG-12A and 12B having almost same service life and operating conditions.

During inspections relating to life assessment for HRSG-11A and 11B no significant deterioration was
observed except a few recommendations of improvement which are addressed e.g. Recommendation
for HRSG-11A Corroded Insulation cladding outside HP Economizer (and HP Superheater for HRSG-liB}
need to repair or replace. Hence, the corroded Insulation cladding outside HP Economizer (and HP
Superheater for HRSG-11B) was replaced with new one as per recommendation.

(see Appendix-1: Remnant Life assessment of HRSG-11A and 118),
Following inspection techniques were used for life assessment study of HRSG-11A and 11B.
e \Visual Inspections
s Ultrasonic Thickness Measurement |
¢ Ultrasonic Flaw Detection
¢ Dye Penetrant Testing
e Magnetic Particle Inspection
e Hardness Testing

s Metallographic examination
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Scope of work for complete inspection and remaining life assessment of HRSG-11A and 118 included
following inspections and NDTs;

Visual inspection of HP drum, tubes, headers, for localized and uniform corrosion, deposits,
erosion, pitting etc.

Visual inspection of protective coating/insulation for damages
Visual inspection for corrosion under insulation (CUI)

Visual inspection of all structural steel parts including ducts, platforms, handrails and structural
steel supports for ducts/piping for any visual defects.

Visual inspection of tube bends and headers
Visual inspection and DPT of steam header pipe welds for cracks

Visual inspection of all accessible weld joints of HP Drum/LP separator, like shell, heads and
nozzles.

Hardness testing of HP drum, LP Separator and headers. 14 Locations from tube, 2 from each

header, 4 locations from inside the drums

L 3

Ultrasonic flaw detection of suspected weld jeints of HP drum, LP Separator.
MPI/DPT of selected weld joints

Metallographic testing of boiler pressure parts like 2 from each HP drum, 1 for each LP
Separator, 1 from each header to study the metallurgical changes, degradation and evaluation
for its fitness for service.

Ultrasonic thickness gauging was carried out from accessible locations, on the recommendations
of API-510 inspector to find out overall metal loss in different equipment for remaining life
calculations.

Remaining Life of HRSG-11A and 11B was calculated, comparing component’s thickness at installation
and current thickness gauging 2020 using remaining corrosion allowance. )

For HRSG-11A all major components’ remaining life is calculated greater than 40 years while HP Super
Heatzr Outlet Header remaining iife is calculated as 19.7 years.

For HRSG-11B all major components’ remaining life is calculated greater than 45 years.

Also, HRSG-11A and 11B mandatory inspections are carried out in every schedule outage of GT-5 and
GT-6 by the Boiler Engineer, Mechanical Engineer and Plant Chemist.

Last inspection was performed in March 2020 and both HRS5Gs condition found to be satisfactory.

Based on life assessment report and routine maintenance inspections; we expect that with the current
operating regime, HRSG-11A and 11B can be operated reliably for next 10-15 years,

6.3.3. Mcdule-3 Unit's Generators

Foliowing are the technical Specifications for Module-3 and 4 Units’ Generators

E——.
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Table 6.12: technical specifications of Module-3 and 4 Generators

87641412

‘Technical Specifications © GT-5-8 :
T-229-320

Type: T229-320

Make: ALSTHOM ALSTHOM
Rated Out Put (MVA): 125.85 121.647
Power Factor: 0.85 0.85
Rated Voltage (KV): 11.5 11.5
Rated Current (A): 6223 6107
Frequency (HZ): S0 50

Gen Cooling System Air Cooled Air Cooled
Cold air temp 50°C 36°C

6.3.3.1. GT-5 Unit Generator

Condition monitoring testing of the Generator stator winding was carried out in Sep- 2015 by OEM
(Alstom). On the basis of the tests, conductive paint activity on the stator winding was carried out in
Sep-2015.

Generatortech flux probe was also installed to monitor Generator rotor healthiness during an outage in
September 2015. Recent tests were conducted in Jan 2021 and data collected from the Generatortech
flux probe. The quality of the flux probe waveforms were observed to be excellent. Analysis of the
complete dataset shows very clearly there are no turn shorts in the GT-5 Generator rotor winding.

Installation of PD sensors by IRIS Canada was completed in Nov-2017 and hence PD monitoring started.
PD Data collected for Jan 2021 has been analysed and summarized with the conclusion “Stable winding
PD and low level, interphasal activity.” Hence PD test results show healthy condition of the Generator

Stator.

Generator rotor flux report and PD test Jan 2021 indicate that there is no significant faults on the
Generator Rotor and Stator and it can continue its normal operation and hence Generator overall
condition is considered to be Satisfactory.

Full Stator rewind Material (FSR) is availzable on-site as Strategic spare for GT-5, 6 and 7 Stators

We envisage that Unit-5 Generator can be operated for next 10 years based on current operating data
and strategic spares availability in KAPCO stores.

6.3.3.2. GT-6 Unit Generator

Condition monitoring testing of the Generator stator winding has been carried out in Sep- 2015 by OEM
(Alstom). On the basis of tests, conductive paint activity on the stator winding was carried out in Sep-

2015.
Generatortech flux probe was also installed to monitor Generator rotor haalthiness during the outage in
October 2017. Recent tests conducted in Jan 2021 and data collected from the Generatortech flux prebe
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were analysed. The quality of the flux probe waveforms were observed to be excellent. Analysis of the
complete dataset shows very clearly there are no turn shorts in the GT-6 Generator rotor winding.
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Instaliation of PD sensors was completed in March 2019 during the outage. PD Data collected for Jan
2021 has been analysed and summarized with the conclusion “Increase in PD and low level, interphasal,
deterioration of surface coatings”. Hence PD test resuits show condition of Generator Stator
Satisfactory.

Generator rotor flux report and PD test Jan 2021 indicate that there is no signification fault on

Generator Rotor and Stator and it can continue its normal operation and, hence Generator overall
condition is considered to be Satisfactory.

We envisage that Unit-6 Generator can be operated for the next 10 years based on current operating
data and strategic spares avaiiability in KAPCO stores,

6.3.3.3. STG-11 Unit Generator

On the basis of Conditioning Monitoring tests, Full stator rewind of STG-11 generator was completed in
Sep/Oct 2017.

Generatortech flux probe was also installed to monitor the Generator rotor healthiness during the
outaze in October 2017. Recent tests conducted in Jan 2021 and data collected from the Generatortech
flux probe were analysed. The quality of the flux probe waveforms were observed to be excellent.
Analysis of the complete dataset shows very clearly there are no turn shorts in the STG-11 Generator

rotor winding.
Installation of PD sensors was completed in March 2018 during the outage. PD Data collected for Jan

2021 has been anaiysed and summarized with conclusion “stable (slight decrease) winding PD and
Typical level”. Hence PD test results show condition of Generator Stator Good.

Generator rotor flux report and PD test Jan 2021 indicates that there is no fault on the Generator Rotor
and Stator and, hence Generator overall condition is Good,

We expect that newly rewound STG-11 Generator may be kept in operation reliably for the next 20-25
years.

6.3.3.4, Summary for Remaining life of Module-3 Generators
Below is the summary for Remaining life of Module-3 Unit Generators in view of condition monitoring
described in preceding paragraphs;

Table 6. 13: Remaining life of Module-3 Generators

b -_. : ._- .I... -"__ = : I.-. '_. .. - i 2 2 ¥ E‘xpﬂct&d
: v il Overall - © Overall = - : !
; BOR. o ;: Make - . Condition - . Generator, Rem[:rlnlng life-
] : S ears)

s e S : T Rating. ~ -~ Cenditian
GT-5 14-11-198 Alsthom 8 Satisfactory 10
GT-6 29-12-1988 Alsthom 7 Satisfactory 10
STG-11 04-03-1995 Alsthom 9 Good l 20
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Condition Rating Criteria 1-10:
Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptabie; Rating 1-3 = Unacceptable

6.3.4. Module-3 Unit's Step-Up Transformer 5, 6 and 11

. Following are the technical Specifications for Module-2 and 4 Units’ Transformers

Table 6.14: technical specifications of Module-3 and 4 Transformers

Technical Specifications -~ __ : e ST 1112
Make ALSTHOM ALSTHOM

Rated Power (MVA) 125 112/125
Rated Voltage KV (LV/HV) 11.5/240 11.5/240.18
Rated Frequency (HZ) 50 50

No of Phases 3 3
Rated Current (A) LV/HV) 6276/300 6276/300
Type of Cooling . ONAN/ONAF ONAN/ ONAF
Temp. Rise Winding/Oil 55/50°C 55/50°C

6.3.4.1. GT-5 Unit Transformer 5BATO1 Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by LABORELEC Belgium (Appendix-2 Unit-5
TF 5BATO1 Oil Analysis Report). Following is the conclusion from the oil analysis;

“The evolution of the dissolved gases can be considered as relatively stable. This gas pattern indicates
low temperature overheating (high load, insufficient cooling, ...) or stray gassing of the insulating oil.

The water content and relative saturation of the ail can be considered as normal.

The breakdown voltage acceptable for this type of transformer. The other properties that were
investigated can be considered as normal.

The analysed winding paper ageing markers (furans, methanol) indicate no significant paper ageing and
thus quality of winding paper can be assessed as very good {DP-value >800).

The next sample according to normal frequency. No other action needed.”
Operating parameters of transformer e.g. Oil temperature, winding temperature all are in normal range.

Thus, the overall condition of Unit-5 Step Up transformer is Satisfactory; that is code-1 i.e. for healthy
equipment operating normally.

6.3.4.2. GT-6 Unit Transformer 6BATO1 Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by LABORELEC Belgium (Appendix-2 Unit-6
TF 6BATO1 Oil Analysis Report). Following is the conclusion from oil analysis;
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“The evolution of the dissolved gases can be considered as normal. There is no indication of thermal or
electrical faults in the transformer.

The water content and relative saturation of the oil can be considered as normal. The properties that
were investigated can be considered as normal.

The analysed winding paper ageing markers {furans, methanol) indicate no significant paper ageing and
thus quality of winding paper can be assessed as very good (DP-value >800).

The next sample according to normal frequency. No other action needed.”
Operaiing parameters of transformer e.g. Oil temperature, winding temperature all are in normal range.

Thus, the overall condition of Unit-6 Step Up transformer is Satisfactory; that is code-1 for healthy
equipment operating normally.

6.3.4.3. STG-11 Unit Transformer 11CGEVDO1TR Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by LABORELEC Belgium (Appendix-2 Unit-11
TF 11CGE VOD1TF Oil Analysis Report). Following is the conclusion from the oil analysis;

“The evolution of the dissolved gases can be considered as acceptable. This gas pattern indicates low
temperature overheating (high load, insufficient cooling, ...) or stray gassing of the insulating oil.

The water content and relative saturation of the oil can be considered as normal. The properties that
were investigated can be considered as normal.

The analysed winding paper ageing markers {furans,methanol) indicate no significant paper ageing and
thus cuality of winding paper can be assessed as very good {DP-vaMe >800).

The rext sample according to normal frequency. No other action needed”.
Opersting parameters of transformer e.g. Oil temperature, winding temperature all are in normal range.

Thus, the overall condition of Unit-11 Step Up transformer is Satisfactory; that is code-1 for healthy
equipment operating normally.

6.3.4.4. Summary Module-3 Unit's Transformer Condition Monitoring

Depending upon the above assessments and the recent tests conducted for condition monitoring of unit
step up transformers of Module-3 described in preceding section, healthiness is confirmed as per below
summary table;

Table 6.15: Overall Condition Assessment of Module-3 Unit Transformers

Jyerall

Unit Trénsfﬂrmélr o Qverall Condition code:  Conc ition Status

|

GT5 5BATOL | B Satisfactory
GT-6 6BATO01 1 Satisfactory
STG-11 11CGEVOD1TR 1 Satisfactory

RUKI0ZINDO226-RAM-RP-00001 Page 75



KAPCD Plant Remaining Life Assessment Study

Condition Code 1: Healthy Equipment Operating Normally

Condition Code 2: Early indication of operational fault. Freguency of test is increased (usually & months
depending on the indicated problem) until either the condition worsens or until we are satisfied that the
condition Is not active and we would then push the testing interval out) Ne abnormality of Gas, Oil and Paper
condition

6.3.5. Control System of Module-3 Units

6.3.5.1, GT-5 and 6 Control System

GT-5 and 6 Control system is GE's latest Unit Control System Mark Vie which was installed in 2015. The
useful life of industrial electronic components is about 20 years, hence, the Remaining Useful life of
Unit-5 and 6 control system Is considered to be 15 years.

6.3.5.2. STG-11 Control System

The control system for STG-11 is the ALSTOM ALSPA Controsteam V3 which was upgraded in 2009. The
system is currently in production with a newer version, Spare parts have been maintained and support is

available.

6.3.5.3. STG~-11 Aux, HRSG-11A and 11B, and BOP Control System

STG-11 Aux, HRSG-11A and 11B and BOP old Control system T20 Micro Z of ALSTOM has been replaced
with a new control system RX3! of General Electric {GE) in March 2020 which has enhanced the system
integrity of the Boilers, Turbine Auxiliaries and BOP control system.

6.3.5.4. Summary of Module-3 Units Control System
Below is the summary of remaining life of Module-3 Unit's Control system

Table 6.16: Remaining life of Module-3 Unit's controi systems

Controf System Madule-3 GT-5, GT-6 B STG:1

e DRt

.~ Expected Rémaining Lire{Yezrs)

GT5&6 GE Speedtronic Mark Vie 15

STG-11 Alstom ALSPA Controsteam V3 10

STG-11 Aux, HRSG-

11A & B, & BOP GERAN =

6.3.6. Cooling Tower System for STG-11 of Module-3

The Cooling Tower structure visual inspection is performed twice a year during schedule outage.
Concrete Corrasion was observed at different locations. Civil structure water proofing and repairs has
been performed. Tam Seal 10-F has been applied which waterproofs and provides in-depth concrete
protection. After applying the TAM sealing the cooling tower structure is observed Satisfactory.

Cooling Tower fan, PMs (Preventive maintenance) are performed as per manufacturer recommended
intervals. PMs records are available in the computer aided maintenance management system (Q4-
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CAMIV). Mandatory spare parts inventory is maintained e.g. 2 refurbished gearboxes for the cooling
tower fan are available as spares. Overall condition of cooling tower fans is considered to be
Satisfactory.

Figure 6. 2: Cooling Tower STG-11

CW Piping inspection is carried out by KAPCO team during schedule outages and piping condition is
satisTactory.

CW Pumps were inspected during last schedule ocutage March 2020 and no abnormality observed.

As per above visual inspections and current condition monitoring it is envisaged that the Cooling
Tower System can be operated reliably for the next 12 years.

6.4, Mocule-4 Plant Components’ Residual Life Assessment

6.4.1. Gas Turbine Unit 7, 8 and Steam Turbine Unit-12

Gas Turbine GT-7: Hot gas path components are being replaced periodically on Cl, HGP! and MOH as per
recommended EOH intervals by the OEM (GE). One complete set of turbine buckets and nozzles is
always available in store as a strategic spare.

GT-7 compressor and turbine rotor was replaced with a new one in 2005 and 2003 respectively.

The overall condition of Gas Turbine-7 unit was observed to be Satisfactory during visual inspections
and NDTs performed in the recent MOH Feb-March 2021, Bearings 1, 2, 3 and the thrust bearing were
replaced during the outage activities. All hot gas path components including turbine blades and vanes

were replaced as per OEM recommended interval.

It is recommended by the OEM to replace the compressor aft brush seals and honey-comb seals in the
next major inspections, or whenever the inner barrel is removed, for better performance.
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The Compressor Casings are the original installed. During inspections performed in the recent MOH, no
major observation has been noted. Therefore, it is anticipated that the compressor casings may be kept
in operation for the next 10-12 years satisfactorily.

No major observation has been noted for the Compressor Stator/Diaphragms, Turbine Vane carriers etc.
so keeping in view the present condition, these may also be kept in operation for next 10-12 years.

Gas Turbine GT-8: Hot gas path components are being replaced periodically on Cl, HGPI and MOH as per
recommended EOH intervals by the OEM (GE).

The GT-8 Compressor and turbine rotor were in service since 2002 and 2007 but were replaced in Feb
2019 with a refurbished, compressor and turbine rotor. Expected life of the GT rotor is assessed to be 15
years.

The Compressor Casings are the original installed. During inspections performed, no major observation
has been noted. Therefore, it is anticipated that the compressor casings may be kept in operation for
next 10 years satisfactorily.

No mzjor observation has been noted for the Compressor Stator/Diaphragms, so keeping in view the
present condition, these may aiso be kept in operation for next 10 years.

Overall condition of Gas Turbine-8 unit was observed to be Good during visuzl inspections and NDTs
performed in the Major Outage Feb 2015.

GT-7 and 8 hot gas path up-gradation was performed in the Outages Sep-Oct 2010 and 2011
respectively, replacing components with improved metallurgy and design supplied by the OEM, which
also improved the Units’ performance and enhanced the plant life.

Steam Turbine STG-12 Turbine Rotor was found satisfactory during the last major inspection in Feb-
March, 2017. Also, the same is noted by the GE Inspection Engineer in the Major Overhaul report of Feb-
Mar, 2015.

Turbine Diaphragms were inspected and repaired through welding by the company, KPS, in the last
outage of Feb-March, 2017. Last stage blading's stellite strips were also replaced.

The overall condition of Steam Turbine Unit-12 and condenser was observed to be Good in visual
inspections and NDTs performed during the last outages in 2017 and 2018.

In Feb 2021, Minor Inspection of STG-12 was conducted, the condition of Turbine and Turbine bearings
were assessed and found normal.

Following is the expected Remaining Life Assessment summary of Module-4 units as per the current
operating regime;
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Table 6.17: Remaining Life of Module-4 Units

I ‘Operating: * Qperating’ . ":(APCO- " Remaining. . - -
Hougs jn - ~Hoursin: Y Operating Hours -~ Remaining

Design: - - Extended . . yg s - In Extended Design life .
Lifeof | .~ DesignLifeof gopto .'° "Design Life of 40 (Vears)
3 30years. 40 years” i o years .

GT-7 | 240,000 | 320,00 152,405 167595 21
GT-8 | 240,000 | 320,00 157,488 162512 20
STG-12 | 240,000 | 320,00 139,812 180188 23

Module-4 Units are expected to operate for minimum further 10 years
withou: any.major concern.

“CCGT Ooerating Life expectancy before retirement is 40 years (320,000 hours based on 8,000
operatir 3 hours/year) ref section 5.3.4 and 5.4 of this document,

6.4.2. Modul!e-4 HRSG 12A and 12B

HRSG-17A, HRSG-11B, HRSG-12A and HRSG12-B are of the same mode! and make of Stein Industries. All
four Heat Recovery steam generators have operated satisfactorily since their commissioning in 1995.

Life assessment of HRSG-11A and B has been conducted in Nov 2020 on a sample basis among all four

HRSGs cf Moduie-3 and 4. No major deterioration was reported with remaining life of all major

components greater than 20 years. The same condition about life assessment is predicted for the other

two HRSGs HRSG-12A and 12B having almost same service life and operating conditions. é
HRSG-12B inspections relating to life assessment were also conducted by the company, Inspectest, in

2013 which shown similar resuits.

Also, HRSG-12A and 12B mandatory inspections are carried out in every schedule outage of GT-7 and
GT-8 by the Boiler Engineer, Mechanical Engineer and Plant Chemist.

The last inspection was performed in October 2020 and both HRSGs condition were found to be
satisfactory.

Based cn life assessment reports and routine maintenance inspections; we expect that with the current
operating regime, HRSG-12A and 12B may be operated reliably for the next 12-15 years.

6.4.3. Modiile-4 Unit's Generators

6.4.3.1. GT-7 Unit Generator
Condition monitoring test of the Generator stator winding was carried out during the MOH of Feb-2015
by OEN {Alstom).
The fol'owing visual inspections and tests were performed for the stator;

e — e ————————————
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» Visual Inspection for cleanliness and healthiness check of Overhang supports, Phase rings and
leads, Generator terminals, Overhang insulation, Corona protection, Coil end-insulation /
Insulating caps and stator core

Boroscopic inspection of stator bars (4 NDE rings, 4 DE rings, 4 middle rings )

Continuity and insulation resistance check of stator temperature probes

Stator bar - core Alpha Coefficient measurement

ELCID

Slot wedging test

Winding resistance measurement

And for rotor;

Visual Inspection of rotor after removing rotor retaining ring

Insulation resistance measurement

Winding resistance measurement

¢ RSO measurement

On the basis of tests, conductive paint activity on the stator winding was carried out during the outage
in Feb-2017.

Generatortech flux probe was also installed to monitor Generator rotor healthiness during the outage in
Sep 2015. Recent tests conducted in Jan 2021 and data collected from the Generatortech flux probe
were analysed. The quality of the flux probe waveforms were observed to be excellent. Analysis of the
complete dataset shows the previously detected turn short in Coil 1B has remained clear. The turn short
in Coil 7B (first detected in December 2018) continues to be seen in the current test. When active, Coil
7B turn short would not be creating a measurable increase in rotor vibration and will not increase
heating significantly.

Installation of PD sensors were completed in March 2019 during the outage. PD Data collected for Jan

2021 has been analysed and summarized with the conclusion “Stable (slight decrease) winding PD and
low level”. Hence PD test results show condition of Generator Stator Good.

The Generator rotor flux report and the PD test Jan 2021 indicate that there is no significant fault on the
Generator Rotor and Stator and it can continue its normal operation and, hence Generator overall
condition is Satisfactory.

Additionally, Full Stator Rewind (FSR) material is available onsite as strategic spare for GT-5, 6 and 7 to
perform FSR as and when reguired.

We envisage that Unit-7 Generator can be operated for the next 10 years based on current operating
data and strategic spares availability in KAPCO stores.

6.4.3.2. GT-8 Unit Generator

On the basis of conditioning monitoring tests, Full stator rewind (FSR) of the Generator was carried out
in Oct / Nov-2015.

Generatortech flux probe was also installed to monitor the Generator rotor healthiness during the
outage in October 2017.

Recent tests conducted in Jan 2021 and data collected from the Generatortech flux probe were
analysed. The quality of the flux probe waveforms were observed to be excellent. Analysis of the

RUK2021N00226-RAM-RP-00001 Page B0




KAPCO Fant Remaining Life Assessment Study ; KAP

complete dataset shows that the previously detected turn short in Coil 7A turn short has remained clear
and tha Coil 6B short was constant in all loads that could have seen a turn short in the #6 coils. The
highest recorded loads did not show the Coil 6B turn short, but they would not be expected to see a turn
short in the #6 coils. When active, Coil 5B turn short would not be creating 2 measurable increase in

rotor vibration and will not increase heating significantly.
Installation of PD sensors were completed in March 2019 during the outage. PD Data collected for Jan .

2021 has been analysed and summarized with conclusion "Fluctuations in winding PD and Negligible
level, normal voids”. Hence PD test results show condition of Generator Stator Good.

Generator rotor flux report and PD test Jan 2021 indicates that there is no fault on Generator Rotor and
Stator and, hence Generator overall condition is Good.

We expect that the newly rewound GT-8 Generator may be kept in operation reliably for next 20-25
years without any major concern.

6.4.3.3. STG-12 Unit Generator

On thz basis of conditioning monitoring tests, Full stator rewind (FSR) of the Generator was carried out
in Oct / Nov-2015,

Generatortech flux probe was also installed to monitor the Generator rotor healthiness during the
outage in October 2017.

Recent tests conducted in Jan 2021 and data collected from the Generatortech flux probe have been
analysed. The guality of the flux probe waveforms were observed to be excellent. “Analysis of the

complete dataset shows the previously detected turn short in Coil 6A is still in effect. When active, Coil
6A tu-n short would not be creating a measurable increase in rotor vibration and will not increase

heating significantly.” .
Installation of PD sensors was completed in March 2019 during the outage. PD Data collected for Jan

2021 has been analysed and summarized with conclusion “Stable winding PD and Low level. Voids in
ground-wall insulation.” Hence PD test results show condition of Generator Stator Good.

The Generator rotor flux report and PD test Jan 2021 indicates that there is no fault on the Generator
Rotor and Stator and, hence, the Generator overall condition is Good.

We expect that the newly rewound STG-12 Generator may be kept in operation reliably for next 20-25
years without any major concern. :

6.4.3.4. Summary for Remaining life of Module-4 Generators

Below is the summary for Remaining life of Module-4 Unit Generators in view of condition monitoring .
described in preceding paragraphs;
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Table 6.18: Remaining life of Module-4 Generators

KAP!

- ipocted

oo Qv ovn BB
: Rating - ‘Condition- - {Y‘earﬁl B
GT-7 19-01-198% Alsthom Satisfactory
GT-8 24-01-1989 Alsthom 9 Good | 20~
STG-12 05-04-1995 Alsthom 9 Good 20*

*GT-8 and STG-12 Generator has undergone Full stator rewind (FSR) in 2015.

Condition Rating Criteria 1-10:

Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable: Rating 1-3 = Unacceptable |

6.4.4. Module-4 Unit's Step-Up Transformer 7, 8 and 12
6.4.4.1, GT-7 Unit Transformer 7BATO1 Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by LABORELEC Belgium (Appendix-2 Unit-7
TF 7BATO1 Oil Analysis Report). Following is the conclusion from the oil analysis;

“The evolution of the dissolved gases can be considered as normal. There is no indication of thermal or
electrical faults in the transformer.

The water content and relative saturation of the oil can be considered as normal. The properties that
were investigated can be considered as normal.

The anélysed winding paper ageing markers (furans, methanol) indicate beginning of paper ageing and
the quality of winding paper can be assessed as still good (DP-value >600).

The next sample according to normal freguency. No other action needed.”
All operating parameters of transformer e,g. Oil temperature, winding temperature are in normal range.

Thus, the overall condition of Unit-7 Step-Up transformer is Satisfactory; that is code-1 for healthy
equipment operating normally.

6.4.4.2. GT-8 Unit Transformer 8BATO01 Condition Monitoring

Transformer Oil analysis tests were performed in May 2020 by M/S LABORELEC Belgium (Appendix-2
Unit-8 TF 8BATO1 Oil Analysis Report). Following is the conclusion from the oil analysis;

“The evolution of the dissolved gases can be considered as normal, There is no indication of thermal or
electrical faults in the transformer. The properties that were investigated can be considered as normal.

The analysed winding paper ageing markers (furans, methanol) indicate no significant paper ageing and
thus quality of winding paper can be assessed as very good (DP-value >800).

The next sample according to normal frequency. No other action needed.”
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All operating parameters of transformer e.g. Oil temperature, winding temperature are in normal range.
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Thus, the overall condition of Unit-8 5tep-Up transformer is Satisfactory; that is code-1 for healthy
equipment operating normally.

6.4.4.3. STG-12 Unit Transformer 11CGEVO01TR Condition Monitoring’

Transformer Oil analysis tests were performed in May 2020 by M/S LABORELEC Belgium (Appendix-2
Unit-12 TF 12CGE VOO1TF Oil Analysis Report). Following is the conclusion from the oil analysis;

“The evolution of the dissolved gases can be considered as relatively stable and acceptable. This gas
pattern indicates low temperature overheating (high load, insufficient cooling, ...) or stray gassing of the
insulating oil. The water content and relative saturation of the oil can be considered as normal. The
properties that were investigated can be considerad as normal. The analysed winding paper ageing
markars (furans, methanol) do not indicate any paper ageing and thus quality of winding paper can be
assessed as very good (DP-value >800). The next sample according to normal frequency. No other action
needad”,

All operating parameters of transformer e.g, Oil temperature, winding temperature are in normal range.
Thus, the overall condition of Unit-12 Step Up transformer is Satisfactory; that is code-1 for healthy
equipment operating normally.

6.4.4.4, Summary Module-4 Unit's Transformer Condition Monitoring
Depending upon above assessments and the recent tests conducted for condition monitoring of unit
step-up transformers of Module-4 described in preceding section, healthiness is confirmed as per below
summary table;

Table 6. 19: Overall Condition Assassment of Module-4 Unit Transformers

] [)
GT-7 7BATO1 : Satisfactory
GT-8 8BATC1 [ 1 Satisfactory
STG-12 12CGEVOO1TR 1 Satisfactory

Conuition Code 1: Healthy Equipment Operating Normally

Conwcition Code 2: Early indication of operationa! fault. Frequency of test is increased (usually 6 months
depending on the indicated problem) un®il either'the condition worsens or until we are satisfied that the
condition is not active and we would then push the testing interval out) No abnormality of Gas, Oil and Paper

cendition

6.4.5, Control System of Module-4 Units

6.4.5.1, GT-7 and 8 Control System

The control system instailed on GT-7 and 8 is GE Speedtronic Mark IV which is old yet operating
satisfactorily. This Control system can be further cperated reliably for the next 12 to 15 years with the
availability of control system spares in KAPCO stores and spares obtained from control system
replacement of GT-5 and 6.
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6.4.5.2. STG-12 Control System

The control system at STG-12 is ALSTOM ALSPA Controsteam V3 which was upgraded in 2011. The
system is currently in production with a newer version. Spare parts have been maintained and support is

available.
g 6.4.5.3. STG-12 Aux, HRSG-12A and 12B, and BOP Control System

The system supplied by ALSTOM (GE) is old but has operated satisfactorily since commissioning of the
units. This Control system can be further operated reliably for next 12 to 15 years with the availability of

= control system spares in KAPCO stores. As an optimized strategy, spare parts removed from STG-11
control system replacement will also be used on STG-12.

6.4.5.4. Summary of Module-4 Units Control System
Below is the summary of remaining life of Module-4 Unit’s Control system;
Table 6. 20: Remaining life of Module-4 Unit's control systems

' ‘Fxpectéd Remaining Lifé

Control System Module-4 GT-7, GT-8 & STG-12

Unit . Control System "+

. (Years).:
GT7&8 GE Speedtronic Mark IV 10*
STG-12 Alstom ALSPA Controsteam V3 11
STG-12 Aux, HRSG-12A &
- i/ Alstom T20 Micro Z 10**
Q o 12B, & BOP

*(5T-7-8 control system may operate for next 10 years with availability of spares in KAPCO Stores and additional
spares obtained from Control System replacement of GT-5-6
**5TG-12 control system may operate for next 10 years with availability of spares in KAPCO Stores and
additional spares obtained from Control System replacement of STG-11.

6.4.6. Cooling Tower System for STG-12 of Module-4

Cooling Tower structure visual inspections were performed and Concrete Corrosion was reported at
different locations. Civil structure water proofing and repairs have been performed.

Tam Seal 10-F was applied which waterproofs and provides in-depth concrete protection. After applying
the TAM sealing the cooling tower structure is observed "Good”.
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Figure €. 3: Cooling Tower of STG-12

Cooling Tower fan, Pt;fls (Preventive maintenance) are performed as per manufacturer recommended
intervais. PMs records are available in the computer aided maintenance management system (Q4-
CAMM). Mandatory spare parts inventory is maintained e.g. 1 refurbished gearbox for the cooling tower

% 5 !
fan is available as spalre.

Moreover, considerin:g further 10 years operation beyond 2621, cooling tower fan blades and fill
materizl may be neaded to be replaced, if inspections decide this.

CW Piping inspectioniis carried out by KAPCO team during scheduled outages and piping condition is
reported to be satisféctc ry.

Cooling Tower Fans a';nd CW Pumps were inspected during the last schedule outage in Feb-March 2021
and no abnormality was reported.

As per above fnspecﬁons and current condition monitoring it is envisaged that the Cooling Tower
System can be operated reliably for the next 12 years.

i
6.5. Moduls-5 Plant Components’ Residual Life Assessment
1

6.5.1. Gas Turbine Unit|!13, 14 and Steam Turbine Unit-15

Gas Turbine GT-13 afld GT-14: Hot gas path companents e.g. Turbine blades/vanes, Combustion
chamber bricks, nozzles, etc. are being replaced periodically on MOH and Ci as per recommended EOH
intervals by the OEM/{Siemens). One complete set of turbine blades and vanes is always available in

KAPCC stores as a strategic spare.
]

|

e ———————
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GT-13 and 14 Si3D blades up-gradation was performed in the Outage Sep 2011 for the 1st two stages of
the turbine (keeping last 2 stages the same). Installation of Siemens (innovative 3-dimensional) Si3D
blades with new Nickel based material, improved cooling air path and optimized aerodynarnic aerofoil
design improved the Units’ performance. )

Last Major Overhauling (MOH) was conducted in Sep-October 2019. Turbine blades/vanes were
replaced as per recommended EOH.

GT-13 and 14 compressor vanes were replaced with new ones in 2010 and 2013 respectively.

The compressor blades have been in service since commissioning. During visual inspections and NDTs
performed in the MOH 2019, no findings were reported and the condition of the compressor blades was
found to be satisfactory. In the event some findings appear in the next MOH, the compressor blades are
recommended to be replaced.

Air Intake filters are to be replaced in 2021.

Following NDTs were performed in the MOH 20189 for condition assessment of Gas Turbine parts after
dismantling;

. Ultrasonic Testing

. Magnetic Particle Test
. Dye Penetrant Test

. Hardness Test

The scope of the visual inspection and extended NDTs for LTE included;

» Ultrasonic Testing of Compressor bearing, Turbine bearing, Gas Burner, Mixing Chamber Casing,
Inner casing, Compressor Discs, Turbine Discs, Tie Rod, Intermediate shaft, Front, centre and rear
hollow shaft, Burner carrier, Premix Burner, Combustion chamber shell, dome, Fuel Oil piping,
cooling air-line, Blow off air-line, Fuel Gas piping etc.

» Magnetic Particle Test of Compressor vane carrier, Compressor vanes, Compressor blades,
Combustion chamber shell, Compressor and Turbine wheel discs, intermediate shaft, Front, centre
and rear hollow shaft, Tie-rod, Compressor and Turbine vane carriers, etc.

» Dye Penetrant Test was performed for Compressor and Turbine bearing, Burner Gas Distributor,
Mixing chamber of combustion chambers, Inner Casing, Tie-rod, Exhaust casing liner, Turbine
exhaust diffuser, Fuel Oil piping, cooling airline, Blow off airline, Fuel Gas piping etc.

¢ Hardness Test for Centre Casing and Front Hollow shaft

The overall NDT results were categorized as acceptable except for a few minor observations which were
addressed in the MOH 2018 activities e.g. indications on Mixing casing and Exhaust casing liner which
were ground out and rewelding work performed as corrective measure etc.

The overall condition of both units Gas Turbine-13 and 14 observed “Good" during visual inspections
and NDTs performed in last MOH Sep-Oct 2019 and recent schedule outages.

Steam Turbine STG-15 last major overhauling was performed from Feb to April 2010. During the MOH
visual inspections and NDTs, Turbine HP/LP rotor and casings were found in good condition except for a
few minor indications which were attended as a part of the MOH activities.

Afterwards, Minor Overhauling inspection has been performed in Oct 2016.
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Following NDE techniques were applied by the Siemens’ NDE Specialist;
o Ultrasonic Testing
# Dye Penetrant Test

Scope of visual inspection and NDEs included;
e Ultrasonic Testing of turbine bearings, bearing pads, and turbine foundation bolts 3
s Dye Penetrant Test of turbine bearings, bearing pads, Steam Turbine Emergency Stop Valve, “
Control Valve, HP Bypass valve, turbine casing drain valves etc.

Overall NDT results were categorized as acceptable except for a few minor observations on the HP
Bypass control valve spindle but it was categorized as useable. Also, the Steam turbine casing drain vaive
cone was replaced as per Dye Penetrant Test indication.

Boroscopy inspection of the HP and LP steam turbine Last Stages and Cross over pipe were performed
by Sismens’ Engineers. During the Boroscopy inspections no abnormality was observed.

The overall condition of Steam Turbine Unit-15 and condenser is reported as “Good” in visual
inspections and NDTs performed during the outages in 2010 to 2016.

STG-15 HP Steam stop and control valve actuators were overhauled during the GT-13 and 14 MOH in
201¢,

Following is the expected Remaining Life Assessment summary of Module-5 Units as per the Units’
concition assessment and operating regime;

Table 6.21: Remaining Life of Module-5 Units

"% Operating”  Operating KAPCO *. Remaining ' -
: ¥ . Hoursin - Howsin'' ' ..gparating - Qperating Hours  Remaining
Unjt#,° Design - ~Bxtended . " yoys. . In Extended Design life
1. . Lifept.  Designlifeof “conis ° - Design Life of 40  (Years)

" 30years  ~Dyears® " mMar2021. . years R e L
lG_T-l3 240,000 320,00 176,245 143755 18

GT-14 240,000 320,00 170,947 148053 19

STG-15 | 240,000 320,00 179,741 140259 i8

1 Medule-5 Units are expected to operate for minimum further 10 years
without any major concern.

*CCGT Operating Life expectancy before retirement is 40 years {320,000 hours based on 8,000
operating hours/year) ref section 5.3.4 and 5.4 of this document.

6.5.2. Module-5 HRSG 13 and 14

HR5G-13 and 14 complete inspection and remaining life assessment was carried out from Sep-Oct 2019
by SGS, Pakistan (Appendix-1: Remaining Life Assessment HR5G-13 and 14).

During inspections relating to life assessment for HRSG-13 and 14 no significant deterioration was
reported except a few recommendations of improvement which have been addressed e.g.
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Recommendation for HRSG-13 Sulphur deposition should be cleaned/washed out from tube fins to
optimize efficiency, HRSG-13 and 14 are washed keeping in view the increased stack temperature, which
indicates washing is required, as per recommendation. Observed cracks in the cyclone drum (LP Drum)
were welded for both HRSG-13 and 14 and recommended to keep monitoring in every following outage.

Scope of work for complete inspection and remaining life assessment of HRSG-13 and 14 included the
following inspections and NDTs;

e Visual inspection of HP and LP drums, tubes, headers, for localized and uniform corrosion,
deposits, erosion, pitting etc.

* Visual inspection of economizer regarding fins condition

= Visual inspection of protective coating/insulation for damages

¢ Visual inspection regarding internal corrasion and pitting including evaluation of pitting /

* corrosion for fitness

¢ Visual inspection of all structurai steel parts including ducts, platforms, handrails and structural
steel supports for ducts/piping for any visual defects.

e Visual inspection of tube bends and headers

e Visual inspection and DPT of steam header pipe welds for cracks

* Visual inspection of all accessible weld joints of HP Drum/LP separator, like shell, heads and
nozzles.

* Hardness testing of HP drum, LP drum tubes and headers, 28 location from tubes, 2 from each
header, 4 locations from inside the drums.

+ Ultrasonic flaw detection of suspected weld joints of HP drum, LP drum.

*  MPI/DPT of selected weld joints

e Metallographic testing of boiler pressure parts like 3 from each drum, one from each header to
study the metallurgical changes, degradation and evaiuation for its fitness for service.

s Ultrasonic thickness gauging of HP drum, headers, tubes, soot blowers, as per ASME codes to
find out overall view of current metal condition for fitness.

No major anomalies were observed in the microstructure of pressure parts observed through Reflected
Light Microscopy.

Remaining Life of HRSG-13 and 14 was calculated for the available data, comparing each component's
thickness at installation and the current thickness gauging in 2018, then using the remaining corrosion
allowance to assess remaining life. Major components’ life was calculated greater than 30 years for
HRSG-13 and 20 years for HRSG-14,

On the basis of above inspections, it was concluded that HRSG 13 and 14 is in satisfactory condition as
tube modules, HP and L¥F drums and Header NDT inspection resulted in no major deficiency.

Also, HRSG-13 and 14 mandatory inspections are also carried out in scheduled outages of GT-13 and GT7-
14 by the Boller Engineer, Mechanical Engineer and Plant Chemist.

Both HRSGs condition was found satisfactory during an inspection performed in Feb 2021.

Based on the life assessment report which revealed no significant deterioration and routine
maintenance inspections; we expect that with the current operating regime, HRSG-13 and 14 may be
operated reliably for the next 10-15 years.

e —————————————— e —— e —— emese———————
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6.5.3. Module-5 Units’ Generators

Foliowing are the technical Specifications for Module-5 Units’ Generators;

Table 6.22: Technical Specifications of Module-5 Units’ Generators
'Techﬁical Sheciﬁ';ai;ipns I'GT':.—1__:1-1_4 U “STG-15 .
Type ‘ TLRI 108/36 TLRI 108/41 °
Ratec Power Capacity 170 MVA 175 MVA
Ratec Voltage (L-L) 11 KV £10% 11 KV +10%
Phases 3E; YY. 3@; YY.
Rated Output Current 8923A 9185A
Speed 3000Rpm 3000Rpm
Freguency SCHZ 50HZ
Power Factor 0.85 0.85
Gen Cooling System Air Cooled Air Cooled
Cold air temp 40°C 40°C
Make Siemens Germany Siemens Germany

6.5.3.1, GT-13 and GT-14 Unit Generators

Condition monitoring tests of GT-13 and 14 Generators were carried out during the Minor Overhauling
in Sep-Oct 2019 in the presence of the OEM's Inspection Engineers (Siemens).

Following Visual inspections and tests were performed for the stator; .

» Visual inspection for cleanliness and healthiness check of stator, TE and EE end windings, cooler
enclosure etc.

« [nsulation resistance test

» Winding resistance measurement
and for rotor;

s Boroscopic Inspection of rotor

* Insulation resistance measurement

* Winding resistance measurement

All stator and rotor test results are reported satisfactory except for a few minor observations of
cleanliness which has been attended. A visual inspection of the Generator cooler and cooler enclosure
was performed, no sign of water leakage was noticed in the cooler, piping, water boxes and flanges.
Checking of the J-strips, slip rings, grounding system was performed and found normal.

Routire offload, on load, test results are showing healthy condition for both Generators. Overall
condition of Generators is considered “Good".

Based on the MOH test results, routine condition monitoring tests and operating conditions, we
envisage that Unit-13 and 14 Generators can be operated reliably for the next 10-12 years.
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6.5.3.2. STG-15 Unit Generator

Medium overhauling of STG-15 Generator was carried out in Sep-Oct 2018, Condition monitoring tests
of the Generator and visual/NDT inspections were carried out in the presence of the OEM's Engineers
(Siemens).

NDT (PT) of rotor fan blades (TE & EE) was done by Siemens’ Inspection Engineers and no finding was
observed.

Checking was carried out for J-strips, slip rings, grounding system, generator cooling circuit and coolers
etc which were found to be normal.

The following electrical tests of the Generator Stator / Rotor were carried out.

e Insulation resistance of stator.
* Loop resistance of stator.
* |Insulation resistance of rotor.
* Loop resistance of rotor,

All test results are observed satisfactory with no findings reported. Routine offload, on load, test results
are showing its healthy condition. Overall condition of the Generator is considered “Good”.

Based on MOH test results, routine condition monitoring tests and operating conditions, we envisage
that Unit-15 Generator can be operated reliably for next 12-15 years.

6.5.3.3. Summary for Remaining life of Module-5 Generators

Below is the summary for remaining life of Madule-5 Unit Generators in view of condition monitoring
described in preceding paragraphs and operating conditions;

Table 6.23: Remaining life of Module-5 Generators

Xpecte:

‘Overall’ - overall

T R L e

Condition

. "Gengrator

., Remaining iife_

RUK2021N00226-RAM-RP-00001

3 : " Rating - “Condition e
GT-13 10-12-1994 Siemens 9 Good 10-12
GT-14 18-10-1994 Siemens 9 Good 10-12
STG-15 09-10-1996 Siemens 9 Good 12-15
Condition Rating Criterla 1-10:
Rating 9-10 = Good; Rating 7-8 = Salisfactory; Rating 4-6 = Acceplable; Rating 1-3 = Unacceplabie
6.5.4. Module-5 Unit's Step-Up Transformer 13, 14 and 15
Following are the technical Specifications for Module-5 Units’ Transformers
Table 6.24: technical specifications of Module-5 Transformers
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Make " TRAFO UNION TRAFO UNION

Rated Fower (MVA) 168 190

Rated Voltage KV (LV/HV) 117258 11/258

Rated Frequency [HZ) 50 50

No of Fhases 3 3

Rated Current (A) LV/HV) B819/422 8083/661

Type o” Cooling ONAN/ONAF ONAN/ ONAF

Temp. Rise Winding/0Oil _L 55/50 °C 55/50 °C |
6.5.4.1. GT-13 and 14 and STG-15 Unit Transformers 13BAT01, 14BATO01 and 15BATO1

Condition Monitoring

During the Outage in Sep-Oct 2018, for all 03 Unit Transformers 13BAT01, 14BATO1 and 15BATO1, the
followirg Electrical tests were executed by 3rd party Avotech Engg Services.

a) Insulation Resistance,

b) Turn Ratio,

c) Excitztion Current,

d) SFRA and

e) Mag:etic Balance.

f) Shor: Circuit Impedance
g) Wincing Resistance Tests

h) Oil Tests carried out: DGA, Oil Break down Voltage test, Moisture test, Oil Acidity, Interfacial Tension,
Corrosive sulphur, Furan Analysis test.

The test results reported no abnormality on any of three Unit transformers.

Transformer Oi! analysis tests has been performed in May 2020 by LABORELEC Belglum (Appendix-2
Unit-13 TF 13BATOL, Unit-14 TF 14BAT01 and Unit-15 TF 15BATO1 Qil Analysis Report).

Following is the conciusion from oil analysis report for all three Transformers; “The evolution of the
dissolvad gases can be considerad as normal. There is no indication of thermal or electrical faults in the
transfermer. The water content and relative saturation of the oil can be considered as normal.”

All operating parameters of transformers e.g. Oil temperature, winding temperature are in normal
range.

Thus, the overall condition of Unit-13, Unit-14 and Unit-15 Step-Up transformers is “Good”; and
designated code-1 is for healthy equipment operating normally.

——
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6.5.4.2. Summary of Module-5 Unit Transformers Condition Monitoring

KAP|[¥¢)

Depending upon above assessments and the recent tests conducted for condition monitoring of unit
step up transformers of Module-5 described in preceding section, healthiness is confirmed as per below

summary table;

Table 6.25: Overall Condition Assessment of Module-5 Unit Transformers

— GT-13 13BATO1 Good
GT-14 14BATO1 Good
STG-15 15BATO1 Good

Condition Code 1: Healthy Equipment Operating Normally

Condition Code 2: Early indication of operational fault. Frequency of test is increased
(usually 6 months depending on the indicated problem) until either the condition worsens
or until we are satisfied that the condition is not active and we would then push the testing
interval out} No abnormality of Gas, Oil and Paper condition

6.5.5. Control System of Module-5 Units

6.5.5.1, GT-13 and 14 Control System

The GT-13 and 14 old Siemens TELEPERM ME Control system, operating since commissioning, was
replaced with a state-of-the-art Siemens SPPA T3000 system in March 2021, which has enhanced the
system integrity. Thus, the newly installed control system can be expected to operate reliably for the

next 20 years.

6.5.5.2, STG-15 Control System

The STG-15 old control system was replaced with a state-of-the-art new control system (Siemens SPPA

T3000) in Feb 2015. Its remaining life is expected to be about 15 years.
6.5.5.3. 8TG-15 Aux, HRSG13 and 14, and BOP Control System

The old Siemens TELEPERM ME Control system, operating since commissioning, was replaced with a
state-of-the-art Siemens SPPA T3000 in March 2021, which has enhanced the system integrity. Thus, the

newly installed control system can be expected to operate reliably for the next 20 years.
6.5.5.4. Summary of Module-5 Units Control System
Below is the summary of remaining life of Module-5 unit’s control system;

Table 6.26: Remaining life of Module-5 unit's control systems '
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‘Control System Module-5 GT-13, GT-14 & STG-15 Remaining Life: - 5
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xpecred Remming

GT13 & 14 Siemens SPPA T3000 20

STG-15 Siemens SPPA T3000 15

ST3-15 Aux, HRSG-12A & B, &

i A T3000 2
BOP Siemens SPP 0

6.5.6. Cocling Tower System for STG-15 of Module-5

Coolirig Tower structure visual inspections were performed during the last scheduled outages. Concrete
Corrosion was observed at different locations. Civil structure water proofing and repairs were
performed.

Figura 6. 4: Cooling Tower System STG-15

Tam Seal was applied which waterproofs and provides in-depth concrete protectmn After applying the
TAM sealing cooling tower structure is observed good.

Inspection of the CW Supply and return lines revealed that the internal coating s‘s in satisfactory condition.
Epoxv coating of both CW Pumps Bell housing, impeliers, Start-up filling pump has been carried out and
overzll condition good is observed.

Epoxy Paint coating is carried out on cooling Tower Risers, Headers and Piping and thus good condition
is maintained;

Ep—— A — Se— |
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Figure 6. 5: Circulating Water (CW) Pumps STG-15 for Cooling Tower

Cooling Tower fan, PMs (Preventive maintenance) are performed as per manufacturer recommended
intervals, PMs records are available in the computer aided maintenance management system (Q4-
CAMM). Mandatory spare parts inventory is maintained e.g. 2 refurbished gearboxes for the cooling
tower fans are available as strategic spare (See Appendix-6 Strategic Spares List-Block-3).

As per above inspections and detailed condition monitoring, it is envisaged that the Cooling Tower
System can be operated reliably for next 12 years.

@ ,~ 6.5.7, Water treatment plant Block-3 Module-5

Water Treatment plant routine preventive maintenance is conducted on schedule and, therefore, is
maintained in healthy conditions. The water treatment plant and auxiliaries are reported to be
operating without any trouble. As per current excellent maintenance technigues applied and good
operating conditions, it is envisaged that the Water Treatment Plant can be operated reliably for the

next 12-15 years.

6.6. Buildings and Civil Structure Integrity Assessment

3

Civil structure integrity life assessment has been conducted by company, Inspect Test, (See Appendix-3
Building and Civil Structure Integrity Assessment).

Following buildings and structures were covered in above work scope;

* Administration Building

¢ Gas Turbine Buildings 1-2, 3-4, 5-6, 7-8, 13-14
e Steam Turbine Buildings 9-10,11-12, and 15

e Cooling Tower unit9, 10, 11, 12 and 15

s (Clarifier 9-10,11-12 and 15

s Water Treatment Building B-I, B-il and B-Ill
I — — e ey —

e ——
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o Black Start Diesel Engine Building
e Central Control Room Building CCR-1, 2, 3

Scop2 of work included visual inspections and NDTs as outlined below;

» Visual inspections of all buildings and civil structure for corrosion,
e |dentification of points of main load bearing areas of civil structure .
o ldentification cracks in the main structure

s Complete structure analysis of all camaged areas

« Concrete compressive strength measurement by Rebound Hammer / Compressive Strength

Test.
e Crack Depth Measurement by Ultrasonic Pulse Velocity Test and ultrasonic method.

The following observations and recommendations were made;

5 Number of horizontal, vertical and critical shear cracks were found which are to be repaired as

per recommended procedure.

o All Damaged, rusted and Exposed Steel rebar to be repaired by the recommended procedure.

o Coaling tower and clarifier buildings should be repaired as rusted steel rebar were found and it
is recommended that these buildings should be properly coated for water proofing and
inspected periodically.

o Water Treatment / Pre-Treatment / Demin Plants were found in impaired condition. It is
recommended that these buildings must apply acid resistance flooring with Epoxy Novolac
which is ideal for harsh chemical and solvent resistant applications.

o Control of Water Treatment / Pre-Treatment / Demin Plants buildings impairment by avoiding
leakage and accumulation of chemicals.

o Water seepage should be controlled as it may weaken the structure over time, by rusting the

steel rebar. This can be done by applying a water-proof coating.
o It was advised that all repairs should be performed by recommended procedures. .

Keeping in view above recommendations, civil structures and buildings have been repaired, or are in the
process, as per suggested procedure. Overall Condition of civil structures and buildings is observed

Satisfactory.

Power station buildings and structures are designed to have a minimum life of 50 years for general
building design code compliance.

Keeping in view the current condition of buildings and structure we envisage remaining useful life 15-
20 years with on-going checks and necessary repairs as and when needed.

S ——
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7. OPERATIONS AND MAINTENANCE PRACTICES

7.1, Process Safety Management Systems

KAPCO Management has well established Local Procedures and Rules for Safety Management covering

the below aspects;
1, KAPCO Safety Rules
2. Incidents Preparedness Reporting Response Investigation
3. Electrical Safety Procedure
4, Overhead Travelling cranes hoists and other lifting-devices
5. General Confined Spaces
6. Hot Work Procedure
" 7. Safety Documents Procedure
8. Health and Safety Hazards identifications and-Risk Assessment
9. LV and MV Apparatus
10. Plant Emergency Shutdown
11. Working at height
12. Behaviour Based Safety Fresh-Eyes
13. High Voltage Apparatus
14. etc. :

And for Chemical Control and Environment management the following Local Procedures are developed
and are being followed;

Guidelines and rules for management of bulk chemicals
Air Emission control procedure

Effluent Water Contro!l Procedure

Solid Waste Management Procedure

Environment Aspects ldentification Procedure

etc.

OV s W e

7.2. Maintenance Management System

Operations and Maintenance activities are being planned, controlled and executed using Computerized
Maintenance Management System Q4CAMM of Engica UK.

All Preventive Maintenance, Condition based Maintenance and Corrective Maintenance is managed
through CMMS (Q4CAMM).

All Plant Equipment Preventive Maintenance work orders are raised as per set frequency i.e. Monthly, 3
Monthly, Yearly etc. according to OEM recommendations for the relevant section and are executed well
in time in an effective and efficient manner.

The Work Orders are serially pre-numbered in the system and classified as under;

b Fault Work Order
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Represents only those work orders relating to breakdown / failure of any equipment and/or
system leading to loss of generation, efficiency, safety and/or adverse impact to the environment.

» Ad-hoc Work Order

Ad-hoc work order represents all those activities that relate to general services required, non-
critical jobs and are not covered under Fault and PM work orders.

» PM Work Order
PM work orders are those that represent preventive maintenance activities only.

Operations Team initiates work order Fault or Adhoc in view of breakdown/failure of any equipment
and improvement work required at the Plant. That work is planned and executed by the Maintenance
Team in accordance to set Priority of work order to avoid Generation and Plant Performance Loss.

After completion of work, the Maintenance Team closes the work order recording.

»  Effort (personnel} and Work Duration (hours) as man-hours
»  Work undertaken in work done field

Some work orders are specialized e.g. SIMs, TILs, Risk Matrix and Plant Modifications as defined below;

Safety Information Memorandum (SIM} based work orders are raised to improve the conditions that
caused the incidents.

Technical Information Letter (TIL} based work orders reflect a desired knowledge enhancement
approach including safety and plant integrity as these relate to specialized information about the Units

received from the OEM.

Risk Matrix is 2 periodic assessment of each section’s equipment to determine criticality on the basis of
being obsolete, health, life assessment, non-availability of spares and/or back-up, etc. In CAMM PMs are
developed to initiate monthly Risk Matrices review.

Plant Modification means;

s Achange in Reference Design datum, geometry, or materials; or

= Permanent change of setting, modes of operation, components in a control, interlock or
protection system (which may inciude computer software); or

» The addition or permanent removal of components in a system or a complete system whereby a
‘system’ or ‘component’ includes plant, electrical apparatus, or load bearing structure or any
combination of these.

All specialized Work Orders SIMs, TiLs, Risk Matrix and Plant Modifications are raised by the
Planning section. After completion of work all specialized Work Orders are closed by the Sectional
head only. .

RUK2021N0D226-RAM-RP-00001 Page 97



7.3.

7.4.

KAPCO Plant Remalining Life Assessment Study m

Integrated Management System

Since July 2004, KAPCO has been compliant with the following accreditations to the Integrated
Management System:

1SO 5001:2015 Quality Management System
150 14001:2015 Environmental Management System

OHSAS 18001:2007 OIccupationaI Health and Safety Assessment Series (Occupational Health and Safety
Management System)

Environment Management System

KAPCO has developed well established Policy Guidelines and Procedures for Environment Management .
system.

KAPCO is accredited and complying standard 1SO 14001:2015 Environmental Management System.

Environment Performance Monitoring is being conducted on regular basis by EPA Certified Independent
Consultant, in compliance with Pakistan Environment Protect Act (1997) and Punjab Environment
Protection Agency standards.

Environment Monitoring at KAPCO Complex includes, monitoring of Air, Water and Noise Emissions
generated from Operations of Gas Turbines, Steam Turbines, Boilers, Fuel Oil Treatment Plants etc.

Samples of Air emissions are taken at the stack of HRSGs and Boilers for checking NOX, SOx, and CO
emissions in flue gases being disposed to the Environment.

Noise checking is conducted inside and outside the Plant boundary at different points.

Quality of waste-water being disposed is checked at the point of generation source and is controlled for
disposal in compliance to Punjab EPA standards.

For Solid waste management collection and segregation is done for hazardous and non-hazardous
waste, Hazardous waste stored in the Toxic/hazardous storage area is disposed off through

EPA approved contractor for final incineration.

Recent Report submitted to Punjab Environment Protection Agency {(PEPA) as per statutory
requirements is found in compliance, attached as Appendix-4 Enviconmental Compliance Report

All emissions relating to air, water and noise are well within limits set by Punjab Environment Quality
Standards.

Ambient Air quality measured at 1.2 Km from Plant site is observed well within Air Quality Standard of
PEPA.

In acknowledgement to accomplishment achieved for Environment protection, KAPCO has been
awarded in 2020, Certificate of Appreciation from National Forum for Environment and Health.

RUKZ2021N00226-RAM-R P-00001 ) Page 98




7.3.

— 7.4.

[KAP[es)

KAPCC Plant Remaining Life Assessment Study

Integrated Management System

Since July 2004, KAPCO has been compliant with the following accreditations to the Integrated
Management System:

150 9001:2015 Quality Management System

ISO 14001:2015 Environmental Management System

OHSAS 18001:2007 Occupational Health and Safety Assessment Series (Occupational Health and Safety
Managemeant System)

Environment Management System

KAPCO has developed weill established Policy Guidelines and Procedures for Environment Management
systam.

KAPCO is accredited and complying standard ISO 14001:2015 Environmental Management System.

Environment Performance Monitoring is being conducted on regular basis by EPA Certified Independent
Consultant, in compliance with Pakistan Environment Protect Act {1997) and Punjab Environment
Protaction Agency standards.

Environment Monitoring at KAPCO Complex includes, monitoring of Air, Water and Noise Emissions
genarated from Operations of Gas Turbines, Steam Turbines, Boilers, Fuel Qil Treatment Plants etc.

Samples of Air emissions are taken at the stack of HRSGs and Boilers for checking NOX, 50x, and CO
emissions in flue gases being disposed to the Environment.

Noise checking is conducted inside and outside the Plant boundary at different points.

Qua’ity of waste-water being disposed is checked at the point of generation source and is controlled for
dispasal in compiiance to Punjab EPA standards.

For Solic waste management collection and segregation is done for hazardous and non-hazardous
was*e, Hazardous waste stored in the Toxic/hazardous storage area is disposed off through

EPA approved contractor for final incineration.

Recent Report submitted to Punjab Environment Protection Agency (PEPA) as per statutory
requirements is found in compliance, attached as Appendix-4 Environmental Compliance Report

All emissions relating to air, water and noise are well within limits set by Punjab Environment Quality
Standards.

Ambient Air quality measured at 1.2 Km from Plant site is observed well within Air Quality Standard of
PEPA.

In acknowledgement to accomplishment achieved for Environment protection, KAPCO has been
awarded in 2020, Certificate of Appreciation from National Forum for Environment and Health.
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Historic Major Modification Summary

Major Upgrades and Improvement Projects relating to Generation units, Environment and Health and
Safety are documented as Appendix-5 Historic Major Madification Surnmary.

Spares Management
KAPCO has maintained adequate spares inventory for all generating units to ensure maximum Plant

Availability and to reduce Unit down times.

Stock management is ensured through the Computerized Stock Management System Q4-Stock of Engica
UK.

Each spare part is given a stock number, stock description, owning team, Re-Order Level and Re-Order
quantity in the Computerized Stock Management System. When a spare part reaches Re-order level, the

procurement process is initiated.

Above 30,000 spare parts are stored in the KAPCO Stores for the Gas Turbines, Steam Turbines and
Auxiliaries relating to Mechanical, Instrument and Electrical Equipment.
List of Strategic spares is documented as Appendix-6 Strategic Spares List,

It is concluded that the large volume of spares inventory at KAPCO Complex is more than adequate for
reliable operation of the KAPCO Plant to achieve maximum Plant Availability in coming years.
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CONCLUSION AND RECCMMENDATIONS

The study has been conducted to assess the residual useful life of the KAPCO Plant main mechanical,
civil, electrical and control equipment based on design criteria, current operating parameters, design
and current performance, upgrades and major replacements, operation procedures and maintenance
practices, major outage inspection reports, life assessment reports and condition monitoring test
reports.

Each of the Module’s 1-5 major equipment condition has been categorized as Good, Satisfactory or
Acceptable.

Operating life before retirement of CCGTs has been observed 40-50 years around the World. This study
has zssumed a2 40-year extended operating life based on a nominal 8,000 operating hours per year,
which equates to lifetime operating hours of 320,000. The operating hours of the Units at KAPCO range
between 94,000 to 180,000 indicating that the remaining life of the KAPCO units could be in the range
17 - 28 years, thus demonstrating that a life extension of 10 years being considered by KAPCO should be
achievable with resulting good reliability and performance.

Significant inventory of strategic and mandatory spares has been maintained by KAPCO as per next 10
years operating plan which is of great sustenance in achieving the expected Remaining plant life.

Currently well-established policies and procedures are intact for Safety, Environment and Maintenance
Management system along with implementation of Integrated management system which shall ensure
safe and reliable operations of Plant for coming years as well.

Based on this qualitative and analytical study, module wise residual life assessment has been concluded

as bzlow;

a) Module-1(GT-1, GT-3 and STG-8) plant is in overall Satisfactory condition and expected Remaining
‘ife is assessed to be a minimum 10 years maintaining current best O&M practices and conducting
mandatory upgrades, repairs/replacement as recommended time to time by OEM in major outages.

Plart load (MW), has been well maintained since IDC 1996. Average plant availability of last 5 years is
above 85% which is excellent,

GT-1 Generator is in Good condition while GT-3 and STG-9 Generator condition is Satisfactory with
expacted Remaining life of 10 years.

The condition of Unit Transformers has been found to be 'Satisfactory to Acceptable’.

Cooling Tower and Water Treatment system is in satisfactory condition and can be operated reliably for
next 10 years.
The following repairs/replacements/upgrades are recommended for Module-1 Units in the next MOH;
B GT-1-3 replacement air intake filters when Differentia! pressure approaches upper limit
ii.  STG-9 replacement of Row-1 blades
jii. ~ HRSG-1-3 Insulation and Cladding to be replaced from deteriorated surfaces. .
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iv.  Cooling Tower structure inspections and repair with Tam Seal at portions showing corrosion
effect.

b) Module-2 (GT-2, GT-4 and STG-10) plant is in overall Satisfactory to Acceptable condition and
expected Remaining life is assessed to be a minimum 10 years maintaining current best O&M
practices and conducting mandatory upgrades, repairs/replacement as recommended time to time

by OEM in major outages.

Plant Load and other operating parameters are well maintained since IDC 1996. Average plant
availability of last 5 years is above 86% which is excellent.

GT-2 and GT-4 Generator are in Satisfactory condition while STG-10 Generator condition is Good with

expected Remaining life of 10-12 years.

The condition of Unit Transformers has been found to be Satisfactory for module-2 units.

The following repairs/replacements/upgrades are recommended for Module-2 Units in the next MOH;
i, GT-2 and GT-4 replace air intake filters when Differential pressure approaches upper limit

ii. STG 10 replacement of Cooling Tower Fill material.

c) Module-3 (GT-5, GT-6 and STG-11) plant is in overall Good condition and expected Remaining life is
assessed to be a minimum of 10 years maintaining current best O&M practices and conducting
mandatory upgrades, repairs/replacements as recommended in major outages.

Plant load and other Performance indicators are well maintained since IDC. Hot Gas Path Up-gradation
has been conducted to maintain ADC load. Average plant availability of last 5 years is 84%, which is
good.

GT-5 and GT-6 Generators are in Satisfactory condition. STG-11 Generator is newly rewound and its
overall condition is Good. Expected remaining life of the Generators is assessed to be above 10 years
for GT-5 and 6 and around 20 years for STG-11.

The condition of Unit Transformers for all module-3 Units’ is Satisfactory. GT-5 and GT-6 control systems
have been replaced with new GE Mark VI.

Cooling Tower and Water Treatment systems are in Satisfactory condition and can be operated reliably
for next 12 years with routine Preventive maintenance schedules.

The following repairs/replacements/upgrades are recommended for Module-3 Units in the next Major
Outages;

i.  HRSG 11 A-B Flue Gases Ducts renovation due to aging factor, availing each shutdown
opportunity
iils STG-11 replacement of cooling tower fan blades.
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d) Module-4 (GT-7, GT-8 and 5TG-12) plant is in overall Satisfactory to Good condition and expected
Femaining life is assessed to be a minimum 10 years maintaining current best O&M practices.

Plant Load and other operating parameters are well maintained since IDC. Gas Turbines Hot Gas Path
Up-gradation has been conducted to maintain ADC load. Average plant availability of last 5 years is

around 85% which is excellent.

GT-7 Generator is in Satisfactory condition with expected remaining life of above 10 years. GT-8 and
STG-12 Generators are newly rewound and their overall condition is Good. GT-8 and STG-12 expected

remzining life is excess of 20 years.
The condition of Unit Transformers for all module-4 Units’ is Satisfactory.

The following repairs/replacements/upgrades are recommended for Module-4 Units in the next Major
Outzges;

i.  GT-7 recommendation by OEM to replace compressor aft brush seals and honey-comb seals in
next major inspections for better performance.
ii.  STG-12 replacement of cooling tower fan blades and fill material.

e) Module-5 [GT-13, GT-14 and STG-15): This is the highest efficiency CCGT plant not only in KAPCO
Complex but all over the Pakistan which can operate on 3 types of fuel e.g. LSFO, Natural Gas and
HSD. Plant is in overall Satisfactory to Good condition and expected remaining design life is assessed
20 be a minimum 10 years maintaining current best O&M practices and conducting mandatory

Jpgrades/repairs/replacement as recommended.

Plant has aiways demonstrated higher loading capacity than IDC due to excellent maintenance strategy.
Gas Turbines have undergone turbine blades 5i3d Up-gradation. Control system has been replaced
recently with state-of-the-art Siemens SPPA-T3000. Average plant availability of fast 5 years is 84%,
which is good.

GT-13, 14 and STG-15 Generators and Unit Transformers overall condition is considered Good that is

hea thy equipment operating normally. Expected Remaining useful life is assessed 12-15 years.

Cooling Tower system and Water Treatment Plant is in Satisfactory condition and can be operated

reliably for next 12 years with routine preventive and corrective maintenance

The following repairs/replacements/upgrades are recommended for Module-5 Units in the next Major

Outages;

i.  Replacement of compressor blades for GT-13 and 14 (No finding reported till date)
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ii.  GT-13-14 Corrosion Prevention Painting of filter house at external surface.
iil.  Repair of concrete structure of Cooling Tower and Clarifiers of STG-15
iv.  Renovation of Thermal Insulation of GT-13 and 14 and HRSG-13 and 14.

f} Al Civil bulldings and structures integrity assessment has been carried out which has indicated .
overall condition to be Satisfactory, except some minor cracks and concrete corrosion at various
sections e.g. cooling tower concrete corrosion. Recommendations of this integrity assessment must
be adhered for safe and reliable operation of plant.
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KAPCO Complex Fuel Mix
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SCHEDULE 2
TECHNI LIMITS
1. Desien Limits.
1.1 Start-Ups
' -(2)  The notice required by WAPDA to the Company to initiate start-up of
-a Unit and synchronize to the Grid System will vary zecording to the'length of time
. the Unit has been shuidown. Tables 1A and 1B below show the. léngth of notice (in

minutes) required for various conditions of start-up for ‘gas and stéarn Units. The
steam turbine start timhes ninst bé added to-the sfart tlmes of the gas turbines nsed 10

provide such turbines with steam.

For purposes of this Section 1.1, c/s shail_ mean "Cold Start", w/s shall mean "Warm
Start”; and /s shall mean "Hot Start".-

TABLE 1A
' Start -Up Times for Gas Turbines A
UNITS 1-2.. | 3-—4 58 13 — 14 .
Starting Time . Y T T ‘a3
(minutes) ' R I i %
TABLE 1]3
| Start Up Times for Steamn Turbines
. UNITS 9—10. H—12 | 15
' Starting Time . - c/ls—140 c/s — 20 - A /s T-- 4
{minutes) wis — 60" . w/s—20 wis.— 25,
: ’ h/s— 15 /s — 10 h/s — 15

The reference 10 starts, _stam::g ar started medns the process of firing the boiler, 4}

runmng up the turbine generator and synchronizing it to' the Grid System.
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()  Startup of a Steam Turbine Unit shall be classified as set forth in Table 2
below: ' '
‘ TABLE 2
- UNITS 9—10 1i—12 15
Drum Pressure** ofs — <12 N/A N/A
(bar) w/s — 1220 ' ¢
h/s — >20 3
— Steain - ‘N/A cfs — <100°C N/A
' - Temperature** wis — 100-250°C.
. | his— >250°C .
Time after N/A N/A c/s = >60 houts
Shutdown w/s - 6-60 tiours
hfs - <6 hours
#*  Classification has been provided on the basis of Drum Pressure or Steam Temperature ;
depending on the classification provided by the manyfacturer. ;
(¢)  The number of yearly steam turbine Unit starf-ups shall be subject to:
{he limits set. forth in Table 3 below: }
TABLE 3 ;
. UNITS C9—10 n—-12 . 15
8 . Recommended ols—5 . oks—8 No'manufactiter
‘ Starts/ Year wfs — 50 w/s — 80 limits
s — [**] b/s— 365
**  To be agreed by the Engineer, WAPDA and the Parchaser prior to the completion r
of the IDC Test and the. Functional Tests.
1.2 Complex loading
(a)  The Unit Joad ramping rates are steady rates -at which the load can be
raised. The maximum design load ramping rates are shown below in (MW/minute)
in Table 4. The maximum design load ramping ratés shown below are subject to the
results of the Functional Test described in Section 2.1(f) of Schedule 4, i
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TABLE 4 .

UNITS |1 —243—4|5—8] 9—10 11—-12 13 —14 15 |
Remping | 11* | 5 8 |es-15] eis-2 11% ofs - 14 "
Rate 30%* : wis= 12 wis -3 30 wis - 14

b/s - 20 Ws-3 ‘h/s --14 .
Load | 20-90 | 0-100 | 0-100 | 0-100 | cfs-35-100 | 15-100 | cfs-0-50 |
Range wis - 35-100 - wis - 0-65.
(%) - /s - 5-100 Ws - 0-80:

Normial .

el Fast

(b)  The, Unit load ranges expressed in percentages in this Schedule refer
to the gross load ranges, for which the maximum ramping rates apply. Ramping rates
outside of these load ranges will be slower.

(c) Temperature Stabilization

(iy  During cold start only, once reaching full speed and no. loading,
the Unit 15 load will be required to be held steady for twenty-five (25)
minutes for temperature stabilization of the turbine during load increases.,

(i)  Any required stabilization for Unit 9 and 10 loads will depend:
on axial/surface stresses controlled by turbomax.

(ili)  Subject to turbine conditions the Company may shorten. or
waive the requirement for one or more of the stabilization periods,:

(d)  Step changes in Despatched load of up to 5% of each generater arc
allowable provided that the generator load is greater than 0%., After such step change
the new Unit or Module load must be held constant for stabilization purposes in
accordance with 1.2 (c¢) or for a pro-rata period for Jesser step changes.

(&)  The Units can withstand a full load rejection and rerhaia in a safe
condition. Provided the Complex auxiliaries are operated continuously, the Units can
be re-synchronized within one hour provided that the reason for the load rejection has
been removed,

() The Complex minimum continuous loading shall be 1 gas furbine Unit,
at baseload plus the associated steam turbine Unit,

()  Base load operation of Units 1 & 2 shall be defined as the load
associated with a corfected turbine exhaust temperature of not more than 487°C undes
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any circumstances. The maximum vanadium content of residual fue] oil permissible
at this exhanst temperature is 25 ppm per the manufacturer’s vanadium correction
curve. Vanadium content levels in the fuel of 25-50 ppm shall require lower turbine
exhaust temperatures in accoxdance with the mianufacturer’s vanadium corfection

_curve,
1.3  Prequency, Power Pactor, Voltage Limits and Droop Settings
. (@  The Units within the Complex will operate at 100% load with a power

factor in the range 0.85 lagging to 0.97/0.95 leading which range shall not be
exceeded. At no time will the generator capability curves be exceeded.

" ()  The Units can operate within the i__a_nge- +10% on the 11 kV high
. valtage system which range shall not be exceeded; however, the exact voltage is
different for each gas mrbine Unit.

{¢)  The Complex can operate within the frequency range 49 Hertz fo 51
Heriz, and in limited and exceptional cases from 47.5 Hentz: to 52,5 Herlz, which
range shall not be exceeded.

(d) The Complex or individual Units will be subject to iripping. if
frequency and/or voltage fluctuations outside the ranges stated in 1.3(b) and 1.3(c)
oceur,

(¢)  The Unit governor droop is adjustablé in the 2-10% range:

(D  The automatic voltage regulator droop setting is adjustable in the O-

21% range.
. xr & (g)  The exisiing 132 kV and 220 kV transmission lines are anticipated to
) have sufficient capacity when all 15 Units of the Complex are operating at full load.

Two additional 220 kV transmission lines.are. being installed (scheduled completlcn
mid 1996) in order to incredse the ‘transmission line reliability, If there is a.
transroissiof limitation. hefOre the iwo additionial 220 kY tratsmission lines are
completed, such transmission limitation shall be considered a Technical Lirnit,

() The generaor reactive capability range in paragraph (a) above and the
voltage regulation range in paragraph (b) aboye are each subject to c.hang: based -on
the results: of the Functional Test descrihcd in Sections 2.1(d) and in 2.1a),

respectively.

2 Design Maintenance Lirnits

The cycle of Scheduled Outages is set out in Tables SA and 5B below together with
recommended durations for such inspections and outages. Time allotted for
. Scheduled Outages is provided for in Section 6.3 of this Agreement.
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_ ~ TABLESA :
GAS TURBINE MAINTENANCE SCHEDULE AND RECOMMENDED DURATIONS
: Time Required _Equivalent Time Time
~ Equivalent for Operatiug Hours | Required for Equivalent. Required,
Unit | Operating Hours' | Combustion for IGP HGP Operating Hours for
No. for Inspection Inspection Inspection Inspeetion for overhauling | Overbauling
1 4000 hours 7 days N.A. N.A, 24000 hours 50 days ‘
2 4000 hours 7 days N.A, N.A. 24000 hours 50 days.
3 3000 hours 7 days 6000 hours .20 days 18000 hours 50 days
4 3000 hours 7 days 6000 hours 30-days 18000 hours 50 days
5 7500 houts 7 days 22509 hours 30 days 45000 hours '50:3&."
6 7500 hours 7 days 22500 hours 30 days 45000 hours 50 days.
7 7500 hours 7 days 22500 houis 30 days 45000 hours 50-days
8 7500 hours 7 days 22500 hours 30 days 45000 hours 50 days
13 4000 hours 7 days 25000 hours 30 days 50000 hours 50 days
14 4000 hours 7 days 25000 hovrs 30 days 50000 hours | 50.days
. TABLE 5B

STEAM TURBINE MAINTENANCE SCHEDULE AND RECOMMENDED DURATIONS

Dnlt Rhnniﬂg.Houm for | Time Required for | Running Héius for | Time vequired 4_';:‘:-' '
No, Minor Overhaul Minor Overhaul Miijor -Overhaul Mujur Overhaul
9—10 25000 imu';g 20 days 50000 ‘ho'u.rs,. 60 days
1 —12 25000 houss 20 days 50000 hiouts 60 days
15 25000 hours 20 days 50000:hours 60 days

Scheduled Outages thercafier continue on:a three 10 five (3 to 5) Year cycle which
must be maintained. All boiler inspections will be completed within the above

timescales.

The scheduling of maintenance inspections will be compatible with regulatory
réquirements, Al regunlatory inspections will be carried out.during Scheduled
Outages.
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3z Start Up Times for Gas Turbines v {
4+ - - _____.‘_..’ — n 5
\: UNITS j 12 34 58 1344 i
lsT start to G synehconisation {mintes) s 28 0 23 i
Ylramping Rate  MW{Min 11 s B 1. i
oad Range for Ramping Rates ossiw | -0 | ozaw | -g-107 Mw
startto GT Base Load (minutes) 13 44 20 13.0 i
Start -Up Times for Steam Turbines f
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. i
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i ? é 2257 3189 ; e 1
g ¥ E'
o5 mw | 035w B ; 3 3
ing Rales X : os2nw {o- ¥
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: . E bl X Lk Y Skl ]
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Note: The sign {734 indietes GT-3'0r GT-4 i slaried intially and "™ *™ indicales 611 or GT-2 i started Iniially in‘thés respective modules. é
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E
35 Minimum Stable Loading 37 Units Loading/Deloading Ramp Rates MW/Minuts )
Module- 1 82= 7D MW Meodule | Minimbxn Loagto Base Lead | Basa Load o Minimur Load ¢
Module-3 &4 = 185 MUY 162 2.3 23 B
odole- S = 448 MW 354 62 36 i
5 0.2 ’ 74
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ISONEC 17025:2017 Accreditated Testing Lab, 1SO 8001:2015, 1SO 14001:2015, 1SO 45001:2018
' [D0c & NOGARSIFFOR3] Rev, Dam: 27-Jan22  |Rev, 2 01)

Head Office: 46-M, Gulberg 111, Lahore-Pakistan. Ph: +9242-35441444 Cell; 0303-4442334

EPA Certified
; TEST REPORT .
Ref #: PCG/LAB/2022-3649/5E Date; 10-Aug-2 i
. Name of Industry/Client; Kot Addu Power Company Limited
Site Location: Kot Addu Power Complex, Kot Addu, District Muzaffargarh
Nature of Monitoring: Stack Emissions
Monitoring By: Pak Green Laboratorics
MR Emission Source: Heat Recovery Steam Generator # 1
Capacity: 104 MW
Fuel: Natural Gas
Monitoring Instrument: MRU, Ringelmann Scale
Monitoring Date: 30-jul-22
Results:
- 1,%: Paramelers Methods Units FEQS Readingl | Reading2 | Reading3 Average
% O Electrochemical % NGVS 13.61 13.60 1359 13.60
2 o i s B NGVS 159 155 453 456
3. co OTM-39 mg/Nm3 800 0.00 0.00 0.00 0.00
4. NO OTM-29 mg/Nm3 NGVs 257.40 256.08 251.76 256.08
5. NO; OTM-39 mg/Nmd NGV5 71.05 €9.02 66.99 69.02
6. NOx OTM-39 mg/Nm? 400 32845 325.10 anrn 32510
7. SOx e "‘HM‘““"! mg/Nmd | 1700 1128 8.6 564 846
: Ringelmann
8. Smoke Scalc % 40 Q 0 5] i]
i i 9, Temperature - ic - 2016 2015 2014 2015
T i R e e R End of Report....... ;
PEQS: Punjab Environmental Quality Standards NGVS: No Guideline Value Set
Remarks: All parameters are in compliance with PEQS Limits
Terms & Conditions:
»  Analysis was conducted on the request of project proponent for his own use/PEQS Compliance.
AL «  Report cannot be used regarding compliance of any complaint, EPO or any otker court case.

*  This report should be neproduced as 2 whole and not in parts,
. The mponsfhlluy of the ethical use of the results reported in Lhis report lies with the client.
Conseq y, the lal y is absolved of its responsibility for any claim (hat may result through the

use by the client or others of the results appearing in this report.
=  The report is notvalid for any negotiations.

«  Dually Calibrated instrument was used during monitoring.
; : e 1
Field Analyst Chief Analyst l.a'bnrah;'rf} g7
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EPA Certified

. PAK GREEN

ISO/EC 17025 2017 Accredltsled Tes‘hng Lab, IS0 9001 2015 ISO 14001 12015, 1SO 45001 201 a
i 1

Head Office: 46-M, Gulberg II1, Lahore-Pakistan. Ph: --9242-3544144

Ref #; PGG/LAB/2022-4335 /SE

TEST REPORT

“ell: 0303-4442334

Date: 29-Sep-22

Name of Industry/Client: Kot Addu Fower Company Litnited

Site Location: Kot Addu Power Complex, Kot Addu, District Muzaffargarh

Nature of Monitoring: Stack Emissions

Monitoring By: Pak Green Laboratories

Emission Source: Heat Recovery Steam Generator # 14

Capacity: 104 MW

Fuel: Natural Gag

Monitoring Instrument: TESTO 350 Old, Ringelmann Scale

Monitoring Date: 19-Sep-22

Validated By EPA Representative: Mr Shamshad, RO, EPA (Lab), Multan
Results:

;3: Parameters Methods Units PEQS Readingl | Reading2 | Reading3 | Average
1. O Hectrochemical % NGVS 1561 15.60 1559 15.60
2 Cox NDIR/ Method | o NGVS 459 458 148 155
3 co OTM-39 mg/Nm? 800 0.00 0.00 0.00 0.00
4, NO OTM-39 mg/Nnd | NGVS 25872 25740 256.08 25740
5. NO; OTM-39 mg/Nm? |  NGVS 40.60 3857 3654 3857
6. NOx OTM-39 mg/Nm? 400 20032 205.97 202,62 295.97
7. S0x USEP&:‘{M od mg/Nm? 1700 18330 18330 180.48 182.36
8.|  Smoke g % 40 2 20 20 20
9.| Temperature - Lo - 181.6 1815 1814 1813

Particulate USEPA Method
* Matter 17 e vids oo Bo
T e isisisianisny AL BEREORE, .. ceveors diosa s AL s bt s S SR AR SRS
PEQS: Punjab Environmental Quality Standards NGVS: No Guideline Value Set

Remarks; All parameters are in compliance with PEQS Limits
Terms & Conditions:
Analysis was conducted on the request of project proponent for his own use/PEQS Compliance.
Report cannot be used regarding compliance of any complaint, EPO or any other court case.

This report should be reproduced as a whole and not in parts. ’

The responsibility of the ethical use of the resulis reported in this report lies with the client.
Consequently, the laboratory is absolved of its responsibilily for any claim that may result through the

use by the clienl or others of the results appearing in this report.
The report is not valid for anv negoliations.
Dually Calibrated insirument was used during monitoring.

Field Analyst

_g_tisf Analyst

Laboratory Incharge
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ISO/NEC 17025:2017 Accredltaled Tesung Lab, 1SO 9001 201.} ISO 14001 "015 iSG 45001 2015

\ '/ Head Office: 46-M. Gulberg IIl, Lahore-Pakistan. Ph: +9242-35441444 Cell: 0303-444

EPA Certified
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TEST REPORT
Ref # PGG/LAB/ 20224334/ WW

Date; 29-Sep-22

Name of Industry/Client: Kot Addu Power Company Limited
Site Location: Kot Addu Power Complex, Kot Addu, District
Muzaffargarh
Nature of sample: Waste water
Sampling By: Pak Green Laboratories
Sample source: Dispose of CCR # 3 Pit
Sampling type (Guwcgmposﬂe} Grab
Sample Code: WW-1176
Date of sampling: 19-Sep22
Validated By EPA Representative: Mr Shamshad, RO, EPA (Lab), Multan
Results:
1 Sr. No. Parameters " Method/ Technique PEQS Results
ni
1. pH — APHA-500-H- B 69 B.040 at 26.9°C
2, Temperalure increase ‘c APHA-2550 B <3 028
3. | Biological Oxygen Demand (BODs at 20 mg/L APHA-5210 D 80 BDL
A Chem.ll:al Oxygen Demand (con} ~ mg/L APHA-S220 B 130 10
L B, TolalSuspmded Sohd.s {1s5) mg/L APHA-2540D 200 08
6. Total Dissolved Salids (TDS) mg/L APHA-2540C 3500 880
7z Greases & Oil mg/L APHA-5520 B 10 BDL
s Phenolic Compound mg/L APHA-5530 D 01 0.001
£A e Phanall —
g, Chioride (3s cv) A mg/L APHA<500-C1B 1000 60
10. Fluum!e (Fl } mg/L APHA—l:OD—F D 10 0.9
1L An lonic detergent es M'BAS mg/L APHA3540C 20 0.026
12 5ulphale {804%) ~. mg/L APHA-1500-50, C 600 9
13 Sulphide (5*) mg/L APHA-500-5+ T 1.0 BDL
a7 Ammonia (NHg) A mg/L APHA-I500NH; C 40 05
15. Cadmium (Cd) mg/L APHA-3111 B 01 :BDL _
16 ~ Chromium mg/L APHA-3111 B 10 BDL
i e [Triualant 2L Tuaid e SRR L O it R = =
17 Copper (Cu) mg/L APHA-3111 B 1.0 0.0096
18. Lead (Pb) mg/L APHA—BITI. B 05 BDL
M 19'? B Mercury (tHg) I n;{;/t. " .M'-‘HA.—ﬂll" B 0.0 BDL )
T Selenium (Se) mg/L APHA.am c 05
gri= ..;‘ g _-‘;.) i ‘.;'1
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{3 PAK GREEN -

ISQ/IEC 17025:2017 Accreditated Testing Lab, 1SO 9001: 40*5, IS 14001: 2015 150 45001 12018

\ F Ilead Office: 46-M, Gulberg 111, Lahore-Pakistan. Ph; +9242-35441444 Cell: 0303-4442334
EPA Certified .
Ref #: PGG/LAB/ 20224334/ WW Date: 20-Sep-22
Results:
::_ Parameters Unit Method f Technique PEQS Resulls
21, Nickel (ND mg/L .APH_!\G]]] B 1.0 BDL
2, Silver (Ag) mg/L APHA-311IB - 1.0 BDL
Total Toxic Melals (Cd, Cr, N
- Hg, Se, Ni, Agf As, Cn:.i;' " | me/L - a -
24 Zine (Zn) mg/L APHA-3111B 3.0 BDL
25, Arsenic (As) my/L APHA-3114 C 1.0 BDL
26. Barium (Ba) mg/L APHA-3111D 15 BDL
7. Tron (Fe) mg/L APHA-3111B 8.0 0.0033
. 28. Manganese (Mn) mg/L APHA-3111 B 15 0.0085
0. Boron (B) mg/L APHA-3111 D 6.0 BDL
30. Chlorine (Clz) mg/L APHAA500CID 1.0 0.01
3L Sodium mg/L APHA31I11 B - 114.9350
32 Cyanide (as CN!) mg/L APHA-500-CN F 1.0 BDL
................................................. End of Rep
PEQS: Punjab Environmental Quality Standard APNAC Accredited .
BDL: Below Delection Limit ‘
Remarks: All Parameters are in compliance with PEQS limit. '
Terms & Conditions:

=  Analysis was conducled on the request of project proponent for his own use/PEQS Compliance.

*  Report cannot be used regarding compliance of any complaint, EPO or any other court case.

»  This report should be reproduced asa whole and not in parts.

+ The responsibility of (e ethical use of the results reported in this report lics with the client.
Consequently, the laboratory is absalved of its responsibility for any claim Ihat may result through the
use by the client or others of the results appearing in thisreport.

*  The left-over sample (if so available) shall be retained for fifteen days after the issuance of the repart
unless otherwise negotiated between the client and thelaboratory.

»  The report is not valid for any negotiations.

»  Dually Calibrated instruments were used during analysis.

Lab Analyst Chief Analyst Laboratory Incharge
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fa PAK GREEN -

g E ISO/IEC 17025:2017 Accreditated Testing Lab, ISO 9001 2015 180 1400‘1 2015 180 -ﬁﬂm 2018

Head Office: 46-M, Gulberg Tl], Lahore-Pakistan. Ph: +9242-3544 1444 Cell: 0303-4442334

EPA Certified
TEST REPORT
Ref #: PGG/LAB/2022-4333 /JWW Dale: 20-Sep-22
Name of Industry/Client: Kot Addu Power Company Limited
Site Lacation: Kot Addu Power Complex, Kot Addu, District
Muzaffargarh
Nature of sample: Wasle water
Sampling By: Pak Green Laboratories
Sample source: Dispase of Block # 3 (GMZ)
Sampling type (Grab/Composite}: Grab
Sample Code: WW-1175
Date of sampling; 19-5ep22
Validated By EFA Representative: Mr Shamshad, RO, EPA {Lab), Multan
Results;
Sr. No. Parameters Unit Method/ Technique PEQS Resulis
1 pH — . APHAHS00-H*B 69 | 7860t 268°C
2, Temperature increase C ! APHA-2550 B <3 151
3. | Biological Oxygen Demand : 7
?ﬁm o Ut mg/L APHA-5210D 80 BDL
4. Chemical Oxygen Demuand =
(€an A mg/L indied SR T o %
i 5. | Total Suspended Solids (TSS) | mg/L APHA-2510D | 200 s
: 6. | Total Dissolved Solids (TDS) » | mg/L APHA-2510C 3500 1720
Greases & Oil mg/L APHA-5520 B 10 BOL
8. FRenorECanyponnd mg/L APHA-5530 D 01 BDL
{As Phenal)
Chloride (as Cli-) » mg/L APHA-1500-CI B 1000 465
10. Fluoride () mg/L APHA~S00-FD 10 11
11.| Anlonic detergent as MBAs mg/L AFHA5510C o 0.044
12, su!plnte (80.2) A mg/L APHA4;m-50. 400 160
) 13 Sl.l.lph:de (5*) mg/L APHA—ﬁm-F' F 10 BDL
14, Amunonia (NH;) ~ mg/L APHA-IS00NH: C 4D 09
15. Cadmium (Cd) mg/L APHA-3111 B 01
16. Chromiom mg/L APHA-3111 B 10
[Tuivslant 2-13 i
b Copper {Cu) mg/L APHA3111 B 1.0
18, Lead (Pb) mg/L APHA-3111 B 05
19, Mercury (Hg) mg/L APHA-31121 001
20. Selenium (Se) mg/L APHA3114C 05
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v PAK GREEN -

ISONEC 17025:2017 Awredalaxed Testing Lab, ISO 9001 2015 ISO 14001 2015 1S0O 45001:2018

Head Office: 46-M, Gulberg 111, Lahore-Pakistan. Ph:

+9242-3544 1444 Cell: 0303-4442334

EPA Certified
Ref #: PGG/LAB/2022-333 /WW Date: 29-Sep-22
Results:
3: Parameters Unit Method/ Technique PEQS Resulls
=~ BN Nickel (N mg/L APHA-3111B 10 BDL
22, Silver (Ag) mg/L APHA-3111 B 10 BDL
Total Toxic Metals (Cd, Cr, Cu, Ph, -

_15, Hg, Se, NL Ag, As, Ba, B) mg/L - 20 0.1204
M Zinc (Zn) mg/L APHAA111B 5.0 02003
5. Arsenic (As) mg/L APHA-3114C 1.0 0.0017
26, Barium (Ba) mg/L APHA-3111D 15 BDL

e Iron (Fe) mg/L APHA-31118 8.0 2.8010
28 Manganese (Mn) mg/L APHA-3111 B 15 0.0891
29 Boron (B) mg/L APHA-3111D 6.0 BDL.
30 Chlorine (Cl2) mg/L APHA-4500C1 D 1.0 0.02
3L Sodium mg/L APHA-3111 B - 124.6637
3z Cyanide (as CN'-) mg/L A A-S00-CN F 10 BDL

snssrasesssuasarasnsassassansasrossssrns DM OF REPOTE ciiciniaiaivammssissanmnsssanissisnsssssnsrasusaanaraes yustn
I'EQS, Pun]i.‘u I:nvummuntal Quanly Sta.rulard APNAC Accredited
BDL: Below Detection Limit
Remarks: All Parameters are in compliance with PEQS limit.
Termns & Conditions:

= Analysis was conducled on the request of project proponent for s uwn use/ PEQSCumiplience.

«  Report cannot be used regarding compliance of any complaint, EPO or any ather court case.

= This report should be reproduced as a whole and not in parts.

* The respunsibility of the ethical use of the results reported in this report lies with the client.
Consequently, the laboratory is absolved of its rspmsibﬂuly for any claim that may result through the
use by the client or others of Lhe resulis appearing in thisreg

= The left-over sample (if so available) shall be yetained for fifteen days after the issuance of the report
unless otherwise negoliated between the client and thelaboratory.

s  The report is not valid for any negotiations.

Dually Calibrated ingtruments were used during analysis.

Lab Analyst Chief Analyst Laboratory Incharge
3/ . o
4 ! |/
@ A"/ _ftll_f ’JI.J If'f P
. 4 :

HeBN [ amm | ol Fah EENS




Sorn R

ANNEXURE R

CERTIFICATE OF APPRECIATION
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After careful consideration of track record,
services and performance of

KOT ADDU POWER COMPANY LIMITED

This certificate is being awarded on 9th August 2023 - Karachi.

-

Natlonal Forum for
Environment & Health
www,n feh.org ok

M. Nacem Qureshi
President, NFEH




KAPCO/CEO/2024/505
July 29, 2024

The Registrar

National Electrical Power Regulatory Authority
NEPRA Tower, Ataturk Avenue (East)

G-5/1, Islamabad, Pakistan

Kot Addu Power Company Limited

5 B/3, Gulberg ITI
Lahore 54660, Pakistan
UAN +9242 111 152726

PABX +92 42 3577 2912-21

Fax +92 42 3577 2922

SUBIJECT: CORRIGENDUM — REVISION OF GROSS CAPACITY FROM 1600 MW TQ 550

MW AS PER IGCEP -APPLICATION FOR GENERATION LICENSE EXTENSION

PROPOSED FOR GENERATION LICENSE NO. IPGL/020/2004 RELATING TO

1600MW (GROSS) KAPCO COMPLEX LOCATED AT KOT ADDU DISTRICT

MUZAFFARGRAH, PUNJAB

Dear Sir,

This is with reference to KAPCO Application for Extension of Generation License bearing refence No.
KAPCO/CEO/2024/504 dated June,14,2024 (KAPCO Application). We would like to submit a corrigendum
(01 page) to notify an amendment in KAPCO Application related to Section 4: The Proposed Text for
Extension / Modification of Generation License, which is to amended Section 4 to revise the Gross Capacity
from 1600 MW to 550 MW, which corresponds to 500 MW net capacity as per requirement of IGCEP 2022-

31 as duly approved by NEPRA Authority.

We request that KAPCO Application be read subject to the corrigendum attached herewith and marked Annex

A.

Thanking you,

Yours faithfully,
For and on behalf of KOT ADDU POWER COMPANY LIMITED

Mol

—

Aftab Mahmood Butt
Chief Executive

Enclosure: Annex A (Corrigendum of Section 4 (1 page))

Power Project

Kot Addu Power Complex

Kot Addu, District Muzaffargarh
Punjab - Pakistan

PABX +92 66 230 1041 - 49
Fax +92 66 230 1025

info@kapco.com.pk

Registered OfTice
Office No. 309, 3" Floor
Evacuee Trust Complex
Agha Khan Road, F 5/1
Islamabad, Pakistan

www.kapco.com.pk



@ ANNEX A

4. PROPOSED TEXT FOR GENERATION LICENSE EXTENSION/MODIFICATION
4.1. THE PROPOSED TEXT

4.1.1. In view of the matters set out in this Generation License Modification/ Extension Application,
including, without limitation, to ensure that the term of the Generation License caters to ensure its
term is valid until the Proposed Generation License Expiry Date, the Proposed Generation License
Extension amends Article 4 of the Generation License as follows: “(1) Pursuant to Rule 5 of the Rules,
this License is granted/ modified for a further term of seven (7) years as per below schedule:

Table:1 A

el S GT: 13-14 % i b | ' ISOOMW
EB1 Castais 4oomw 347MW 334MW s

' June 2027
inthe
'subﬁut'téd
'IGCEP
2024-34,
~ Page 39

Complex _ 550 MW 495 MW 478 annexure- J

The Generation license of following units will end on September 21,2024 and the Company may
apply for Generation License of the following units at a later date, which may be in line with the
launch of CTBCM and hence the Authority is requested to modify the license accordingly.

Table-1B
G102
EB-IIA STG:10* 155 mw 1OMW  145MW
vr smwith HRSGs S G 0 : . . Py

2 S e Balsi SRS £ Generption

- expire dated

: September

e el S 212024 and

§2 OTIT8 oty (it T o Y Company

STG: 2 2 ) latera_nas

Total Capacityto beretired  1050MW  891MW 858 MW



