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S 

The Registrar 
National Electrical Power Regulatory Authority 
NEPRA Tower, Attaturk Avenue (East) 
(3-5/I, Islamabad, Pakistan 

SUBJECT: APPLICATION FOR GENERATION LICENSE EXTENSION PROPOSED 
FOR GENERATION LICENSE NO. IPGLI02O/2004 RELATING TO 1600MW 
(GROSS) KAPCO COMPLEX LOCATED AT KOT ADDU DISTRICT 
MUZAFFARGRAH. PUNJAB. PAKISTAN 

Dear Sir, 

Pursuant to the applicable laws of Pakistan, 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 
Licensing (Application, Modification, Extension and Cancellation) Procedure Regulations 
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 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 613 ]420000613. Bank statement is 
attached as evidence of payment, for a licensee proposed extension of the Generation 
License (as communicated to us by the Authority) 

(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 Mahinood Butt, Chief Executive Officer of the Company. 
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3. In the light of the submissions set out in the Generation License Extens .n Application and the 
information attached to the same, the Authority is kindly requested . process the licensee 
proposed extension in the Generation License at the earliest. 

Thanking you, 

Yours faithfully, 
For and on behalfofKoTArrnu POWER CoMpY Lm1rrED 

n 

Aftab Mahmood Butt 
Chief Executive 

Enclosures: As stated 
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Customer Name: 

A000taM Number: 
Account 'Title:: 
Account CLttTency: 
Branch Code: 

Branch Name: 

From Oslo: 
User 0: 
OpenIng Baian08 available as ot 1Z-.JL)N-2024: 
Cbsirtg Balance evatlahle as at 13-JUN-2024: 
Stoterltant runs date and lime:  

Kot Addu Power Company Ltd 

12424011888703 
KOT AOL) POWER COMPANY LIMITED 

PKR 
1242 

Cooporate CanOe - L000fe 
13-JUN.2024 To 13-JUN.2024 
emeoicepc 
-60,244,451.54 

-74J54,329.94 
6/13/20242:2626 PM 

Tranaecilon 
Date 

Value Data Transaction 
Reference No 

Deecription DabS Credit 
- 

Bulance 

13106/2034 1306/2024 46027661023803 Clat) Sen/na. 4802799182360359 FT dot 
Adda Pa COMM MAY 2024/8 0042-STATE LIFE. 
KARACHI 

3,978.80 .64.049,450.34 

121062024 13/90/2024 48027891823903 0348 Servuss 4602700182380317 LFT ccl 
0895 POW COMM MAY2024 /8 0042-STATE LIFE, 
KARACHI 

1809.60 -00,254,230,94 

171040024 13)080024 0000800166931083 Local Transfer 00)00000186931083 
04777900043903 Uwmoroned Neal, Orstey 

25.009,60 .60.275,236.94 

13/06/2524 13080024 8939351325000413 pcndd Treader 9938351328000812 B941E&6CRS 
Cofleorata ACC&9T89058171007301 
51074903830 

1,000,000.00 .61.275,239.94 

9306/2524 11/08/2024 0000000185893923 Load Trend., 8000000194993922 
177876003/34003 RIAZ tO). 4403/SAN 

103.695,00 .61,379.824.94 

1306/2004 13080024 0006000189093921 Local Treader 0000000189993921 
t0427800l8o503Tf/lcu.00at., (Put) L0Hted 

449,357,00 .61,829.291.94 

13100/2024 1309/2524 0005121420080613 PardeTcerd 0008121429000613 
BEN0801KOTADDt/ POWER COIIFM0Y Lbs/nat 
,OCCSQL0040-4420257002 STAN06O8I2 

10,408,600.04 .72,250,381.94 

13/09)2034 13/99/2024 0068131420060813 Fund.lraruiw 0om131425000613 
8ENEA

2
/EPRAACC&60Ut7016509004e1 

2,008,049.00 .74.754.329.94 

End at Statement 
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AFFIDAVIT- 4 

Aftab Mahmood Butt 135202-4253519-5) 
Arshad Mahmood Butt 

Arsalan Rebmat [35201-0552740-3) 

Lahore 

13-Jun-2024 2:17:09 PM 

20-Jun-2024 

One Hundred Rupees Only 

Affidavit 

Ghularn Qadir I PB-LHR-1642  I Raja Centre culberg 

a ,J 

Type eSIamp i6 digIt eStamp Numben send to 8100 

AFFIDAVIT 

1, Aftab Mahmood Butt son of Arshad Mahmood Butt (late), adult do hereby solemnly affirm and state as 
under: 

1. 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. 



CERTIFIED TRUE COPY OF THE EXTRACTS OF THE RESOLUTIONS PASSED AT THE 
165T11 MEETING OF THE BOARD OF DIRECTORS OF KOT ADDU POWER COMPANY 

LIMITED HELD AT ISLAMABAD ON JUNE 12,2024. 



CEWIIFIEI TIUJE COPY OF THE EXTRACTS OF TIlE RESOLUTIONS PASSED AT THE 165TH MEETING OF 

TIlE BOARD OF D1RECTORS OF KOT ADDU POWER COMPANY LIMITED lIEU) AT JSLAMABAI) ON 
JUNE 12,2024 
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RESOLVEI) UNANAMOUSLY that the Company be and is hereby permittcd to prepare, rcvicw, 

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 thereunder (including the National 

Electric Power Regulatory Authority Licensing (Application and Modification Procedure) Regulations, 

1999, and the National Electric 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 extension of the Company's generation license No. I 

PG1J02012004 ("Generation License Extension Application") to eater, inter a/ia, for the remaining 

useful 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 

applicable fees, in each case, olany nature whatsoever. 

RESOLVEI) UNANAMOUSLY that: 

Mr. Aftab Mahmood Butt, Chief Executive be and is hereby singly authorized as representative 

of the Company to: 

(A) address, perform, negotiate, decide, execute, sign, implement and/or undertake, as 

required, for and on behalf of the Company, all matters of any nature whatsoever in 

relation to the Generation License Extension Application including, without limitation, 

to review, execute, 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 consideration and/or approval of the Generation License 

Extension Application (including any contracts, documents, powers of attorneys, 

affidavits, statements, letters, forms, applications, deeds, guarantees, undertakings, 

approvals, memorandum, amendments, letters, communications, notices, certificates, 

request statements and/or any other instruments / submissions of any nature 

whatsoever); 

e 

(B) represent the Company in all representations, negotiations, as applicable, 

presentations, hearings, conferences and/or meetings of any nature whatsoever with 

any entity (including, but in no manner limited to NEPRA, any private parties, 

companies, partnerships, individuals, governmental and/or semi-governmental 

authorities and agencies, ministries, boards, departments, regulatory authorities and/or 

any other entity of any nature whatsoever) 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; 



KAP Co 
(C) further sub-delegate any or all of thc aforcmcntioncd powers and authorities to one or 

more officers a 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 rcsolutions. Page 

RESOLVED UNANAMOUSLY that Mr. Aftab Mahmood Butt, Chicf Executive be and is hereby 
authorid to affix the Common Seal 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 
Sccrctary. 

A. A1THONY RATH 
COMPANY SECRETARY 

Dated: JUNE 12, 2024 
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1. INTRODUCTION 

1.1. THE LICENSitE 

1.1.!. Kot Addu Power Company Limited (the "Licensee", "Company" or "KAPCO") with its 

corporate office at 5B13, Gulberg Ill, Lahore, Punjab, Pakistan is the applicant for proposed 

extension (and consequently modification) to the Generation License (defined below) hwnbly 

submitted 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. 

1.1.2. 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. 

1.1.3. 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 Islaniabad Stock Exchange). 

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

1.1.5. The following supporting documents relating to the Licensee are attached herewith: 

(a) Annexure A (S/wreholding Paiirn); 

(b) Annexure B (Me:;;oran/u,n anc/Ariicles ofAssociation); and 

(c) Annexure C (Cerq/lcate of Incorporation). 

1.2. THE POWER PLANT 

1.2.1. 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. 

1.2.2. 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 often (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 (Block I, 2, 3) as well as efficiency wise in descending order Ener' 
Block-I, 2 & 3. Plant configuration /Lay out is as below: 
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(d) 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 Oil ("LSFO") and High Speed Diesel ("HSD"). Eight (08) of these gas turbines 

aie capable to use all these fuels whereas two (02) gas turbines GT 3 & 4 can operate only 

on gas or HSD; 

(e) all machines and equipment are of European origin OEMs like GE, Siemens, Alstom and 

Fiat; 

(f) KAPCO has 220 KV Grid with one and half breaker scheme having six (06) transmission 

lines. Nine (09) units generate power at II 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; 

(g) 132 KV grid has double bus bar scheme having six (06) transmission lines. Six (06) units 

generate power at H kV, which is stepped up to 132 kV; 

(h) six (06) 220 kV feeders supply power to the following areas. 

• four feeders to New Multan 220 KV grid. 

• one feeder to Muzafl'argaih; and 

• one feeder to Pakgen; 

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

• one feeder to Khan Pur 13aga Shair. 

• one feeder to Muzaffargarh; 

• one feeder to Qasba Gujrat. 

one feeder to Shandan Lund; and 

two feeders to Kot Addu; 

U) 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 Anncxurc F; 

(k) 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 Company has requested the 



National Electric Power Regulator Authority (the "Authority") to approve tariff of CT-

7&8 on take or pay basis in order to recover from blackout through GT-7&8 startup with 

BSDC. In the absence of tariff for GT-7&R on take or pay basis, BSDG will not be 

available; 

(I) 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 manes and five (05) HSD storage tanks can 

store 40 million litres; 

(in) a 32 km dedicated 10-inch diameter oil pipeline from PSO's Lalpir depot to KAPCO with 

capacity of 3,800 Toiines per day. The pipeline has pig facility which enables to supply 

LSFO & HSD through this pipeline. 

(n) Complex has twenty (20) bays decantation facility to take direct LSFO and HSD through 

lank Lorries. Twenty (20) tankers can be decanted at a time. 

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

operation. 

(p) KAPCO receives gas through three (03) pipelines. Two 16-inch pipelines from main 

SNOPL network have a capacity of 400 MMSCFD and one (01) 12-inch pipeline from 

Dhodak has capacity of 80 MMSCFD; 

(q) raw water is sourced from two sources. 

. canal water is fed from Muzaffargarh canal from the river lndus via Taunsa 

Barrage; and 

. ground water through tube wells; 

(r) 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; 

(s) Complex is equipped with firefighting system: two (02) fire waler storage tanks each of 

700 rn3 capacity are supplied from well water. Automatic CO2 system is available for CT 

enclosure. Automatic water deluge system is available for the main transformer; 

(t) 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 ("IPI's"). 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 

(u) 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. 

1.3. THE CONTRACTUAL ARRANCEMENTS 

1.3.1. For the purposes of the Project, the Company entered into various contractual amTangements, 
which included the following: 

CONTRACTUAL ARRANGEMENT DATE OF 

EXECUTION 
PARTIES 

TRANSFER AGREEMENT June 26, 1996 KAPCO & WAPDA 

SHARE PURCHASE AGREEMENT June 26, 1996 KAPCO & WAPDA 



FACILITATION AGREEMENT June 27, 1996 KAPCO & GOP 

POWER PURCILASEAGREEMENT June27, 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 
AGREEMENT 

April 20, 2002 KAPCO & WAPDA 

ThIRD PPA AMENDMENT AGREEMENT February 11,2021 KAPCO & WAPDA 

MASTER AGREEMENT February II, 2021 Petitioner & WARDA 

PPA NOVATION AGREEMENT February 15, 202! KAPCO, WAPDA & 
Central Power Purchasing 

Agency (Guarantee) 

Limited (the "Power 

Purchaser") 

TRIPARTiTE RLNG AGREEMENT October 1,2021 KAPCO, SNGPL & 

Central Power Purchasing 

Agency (Guarantee) 

1.4. THE GENERATION LICENSE 

1.4.1. 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 Ucense No. IPGL/020/2004 vide its 
determination bearing reference No. NEPRA/R/LAG-18/l 1670-71 (the "Generation License"). 

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

2022, bearing reference No. NEPRAIRJLAG-18117064-71. The expiry date mentioned in face 

sheet of the original Generation License has been changed from September 21, 202!, 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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2. BACKGROUND TO THIS GENERATION LICENSE EXTENSION APPLICATION 

2.1. BACKGROUND  

2.1.1. 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 expily 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. 

2.2. THE PPA RENEWAL 

2.2.1. The Power Purchase Agreement (the "PPA") contemplates a mechanism for renewal of the PPA 

prior to its expiry in terms of its section 4.1 (c), which states as follows: 

"Renei'aIs.  Following the end of the twenty-thud (23rd) Agreement Year, at the re(jzlesl of either 

Party, i/ic Company and WAPDA agree to enter liztv goodfail/i negotialions for a renewal of this 
Agreement for an additional ieri;i or terms ofyears, on terms and conditions mutually agreed to 
by the Parties, such Icr/n or terms ofyears to n/7ecI the remaining useful lives of/he various Units, 
and sac/i terms and conditions similarly 10 reflect the extent to which some Units may have minimal 

or no remaining useful lives, if/lie Parties cannot agree to terms and condilions for the renewal of 
this Agreement, the C'onipany will be permitted to contract i'iih any other party for the sale of 

dependable capacity and electrical energy from /1w Complex and WAPDA s/ia/I deliver to time 

company any necessamy consents for such sale, including any consent required liv Section 28 of 
time Electricity Act, 1910: provided,  howiier. that WAPDA shrill have no obligalion to assist in 

such sale (other than, f then permmiiitecl by law, the transmission of electrical energy at an 

tippropriale tarfJfor rea.vonable compensation acceptable to WAPDA) unless otherwi.ce required 

by lmi'." 

2.2.2. 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. K.APCO 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. 

2.2.4. 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 

consider 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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3. MERITS OF THE PROJECT AND JUSTIFICATiON FOR PROPOSED GENERATION 

LICENSE EXTENSION 

3.1 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: 

3.1.1. 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 useftil life of over 

ten (10) years. This is also evident from the KAPCO Plant's remaining useful life assessment study 

report (the "RIJLA Study Report") carried out by an independent renowned consultant, M/s 

Ramboll UK. 

3.1.2. 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. It is also pertinent to note that the National Transmission and Despatch 

Company Limited (the "NTDC") submitted ihe 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 2022-203 1, 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 ICCEP 2024-34 is also attached herewith as Annexure .1). 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 fully 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 

Expiiy Date (defined below) (the "Proposed Generation License Extension"). 

3.1.3. 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. 

3.1.4. 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. 

3.1.5. As mentioned in Section I 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 clue to its flexibility and huge storage capacity of fuel. KAPCO off take all the surplus 

LSFO available at Attock Oil Refinery which enables them to operate their refinery smoothly. 

3.1.6. GM (System Operation) NPCC vide their letter no 7040-45/GM (SO)/NPCC/DDPC-I/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 ancillaty 

services. System operator has placed KAPCO tinder the category of critically required. 

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

3.1.8. 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: 



I. AutotransformerT-l&2: 2xl00 MVA commissioned in 1985 (manufactured) in 1976; 

ii. Autotrarisformerl-5; 100 MVA commissioned in 2006; and 

iii. AutotransformerT-6; 200 MVA commissioned in 2021 (which replaced autotransformer 

T-3&T-4) 

3.L9. The abovementioned autotransforrners 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 132 kV to 220 kV. During summer, 

due to increased power demand at 132 kV sidá, these autotransformers are overloaded and power 

at 132 kV is augmented through the running of KAPCO Energy Blocks EB-IlA & EB-Ill. 

3.1.10. KAPCO has kept the switchyard available for the supply of electricity to the areas being served 

even after expiry of the PPA as per System Operator request. 

31. USEFUL LIFE OF THE FACILITY 

3.1.1. Rule 5(1) of the National Electric Power Regulatory Authority Licensing (Generation) Rules, 2000 

(the "Rules") states as follows: "Except where an apphcwilfor a generation license consents to a 
shorter term, the term of a generation license s/ia/i be comnmensz,rcjle wi/h the "maximum expected 
useful 1/fe of (lie units comprised in a generation (facility demonstrated to the .satisfac'ioii of the 
A ut/morily." 

3.1.2. To ascertain the remaining useful life, a study was awarded by Licensee to a renowned consultant 

M/s Ramboll of UK/Denmark. Ramboll has a team of aroLind 15000 experts and they are placed at 

300 offices in 35 countries. The Rainboll's brochure is attached herewith as Annexure L. 

3.1.3. Ramboll has conducted detailed analysis of the overhauling I 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. 

3.1 .4. 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 

be low: 

"Operating i/fe before ret ireimiemit of CCGTs has been obsen'ecl 40-50 years around the World. 
This study /;r.zs asswnecf a 40-yew exiended operating I/fe based on a nominal 8, 000 operating 
hours per )'eai which equates to ljfeii,,,e  operating hours of 320,000. The operating hours of 
the Units at KAPCO range betucen 9l.000 to 180.000 indicating i/ia! 11w remaining I/fe of/lw 
K.4PCO units could be in I/me range 17-28 years. thus demonstrating that a 1/fe extension of 10 
years being considered by KAPCO s/iou/cl be achievable i'i!li resulting good reliability and 
pcuformnance. 

3.1.5. 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. hi 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 "Proposed Generation License Expiry 
Date"). 

3.1.6. 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. 

3.2. UPGRADES ANt) MODIFICATIONS 

-j I -- knw- 



Gas Turbines 

(a) gas Turbine CT- I & 2: The third and fourth staged isc 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: 

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

(c) gas Turbine CT- 13 & 14: Si3 D upgradation was carried out and Blades and Vanes of Stages 
I & 2 replaced with new design. 

3.3.2. Steam Turbines 

On SIC-jo, Installed upgraded 1st stage rotating blades and Installation of new LPturbine erosion 
protection rings of last 3 stages. 

3.3.3. Generators 

(a) GT-7 and 018 Replacement of Insulation under Retaining Rings of Generator Rotors 
during 2015; 

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

(c) SIC- I 1 Full Stator Rewinding of Steam Turbine Generator with new set of bars during 
2017; and 

(ci) STG-12 Full Stator Rewinding ofGenerators during 2015. 

33A. Control Systems 

(a) CT-I lSKAMATIC obsolete control system replaced with Siemens SPPA T3000 DCS and 
obsolete analogue type SFC / SEE system replaced with GE (Conver-team) Version D4 
during 2016; 

(b) GT-2 ISKAMATIC control system replaced with Siemens SPPA 13000 DCS and obsolete 
analogue type SFC / SEE system replaced with GE (Conver-team) Version D420 13 during 
2013; 

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

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

(e) SIG-9 ABB Procontro1 Decontie K obsolete control system replaced with Siemens SPPA 
13000 DCS during 2016; 

(1) STG-I I and STG-12 control/protection systems replaced by a new control! protection 
system CONTROSTEAM V3; and 

(g) ST-I5 Steam Turbine Controls system (TELEPERM-ME) and protection system 
(iskamatic) replaced by Siemens SPPA-T3000 (Release 7). 

3.3.5. Other Modifications 

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

(b) RO plant was installed, commissioned & taken in operation in order to save the chemical 
fhr water treatment. 
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4. PROPOSED TEXT FOR GENERATION LICENSE EXTENSiON 

4.1. THE PROPOSED TEXT 

4.1.1. hi view 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: 

"(I) Pursuant to Rule 5 of the Rules, this License is granted! modified for a further term of seven 
(7) years as per below schedule: 
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5. A STATEMENT OF IMPACT ON THE QUALITY OF SERVICE AND PERFORMANCE 

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 

Licensee, 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 security to the 

national grid. Complex availability, fuel mix, net output and load factor graphs are attached 

herewith as Annexure N. 

5.1.2. KAPCO technical key performance indicators are given below; 

Year 
NOP Plant Load Factor 

Thermal 
Efficiency 

Plant Availability 

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 29.5 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 PPAexpiry 

October 24,2022 

588 15.6 42.3 97.3 

Last 7 Years 

Average 
4,620 40.8 43.8 89.1 

5.1. ANCILLARY SERVICES 

5.1.1. Four(4) autotransfonners having total capacity of 500 MVA are in operation. 200 MVA Auto 

Transformers 6 has beei 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 fifteen (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 0. 

5.2. ENVIRONMENT MANAG EMENT SYSTEM 

5.2.1. 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 expiiy, KAPCO has accredited and complying standard ISO 14001:2015 

Environmental Management System. Environment performance monitoring has been conducted 



on regular basis by a certified independent consultant of the environmental protection agency 

(EPA) of Punjab, in compliance with ihe Pakistan Environment Protect Act (PEPA), 1997 and 

Punjab Environment Protection Agency standards. 

5.2.3. Environment monitoring at the Complex includes, monitoring of air, water and noise emissions 

generated front operations of gas turbines, steam turbines, boilers, fuel oil treatment plants etc. 

5.2.4. Report submitted to Environment Protection Agency Punjab (EPA Punjab) as per statutoly 

requirement is in compliance to the requirements, attached herewith as Aiinexure Q. 

5.2.5. In acknowledgement to accomplishment achieved for environment protection, KAPCO has 

received "Cent/kale ofAppreciationfroin Naticma/ Forwn for Environment ant/Health" in 2023, 

which is attached herewith as Annexure R. 

5.3. HUMAN RESOURCE 

5.3.1. 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 learning 

culture at KAPCO, which provides the individuals with a variety of learning opportunities 

throughout the year. These opportunities range from self-paced learning, like book reading front 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. 

5.3.2. 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 front a holistic perspective. 

This approach focuses on the development ofthe 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 developntent is the only way 

to thrive in a rapidly changing world. 

5.4. 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 Icons of the Generation License and commits to continue to do 
the same in the future. 



SECTION 6 

CONCLUSION AND SUBMISSION 



6. CONCLUSION AND SUBMISSION 

6.1. CONCLUSION  

6. .1. The study carried out to assess the condition of gas turbines and steam turbines and critical 

electrical components covering generator, 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. 

6.2. SUBMISSION  

6.2.1. Pursuant to the applicable laws of Pakistan, including the N EPRA 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 Dote to reasonably utilize the useful life of the Complex. 

6.2.2. 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-

Si 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. 

6.2.3. 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 appioval 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 

Lv1Q%r 
Aftab Mahmood Butt 

Chief Executive Officer and Authorized Representative 
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Repofllfl SH003EMRC (18309) NOT ADOLf POWER CO. UM(TED Page: 1 

U5wiD MANAGER Cleory of Sfarshder5 Deth: 05104/2024 

AOi 313/2O24 

P5r5aIre No of Folio 8815000 Sftare P810800*98 

DIRECTORS,CEO.SPOUSE&CHILDREN 5 88005 0.0008 

ASSOCIATED COMPANIES 2 402563562 457327 

SANKS. DFI & NBFI 17 128035040 14.5453 

INSURANCE COMPANIES 23164516 2.8304 

-'!TUAL FUNDS 12 3501753 0.3978 

....NERALPUBUC(LOCAL) 56458 23l108783 282546 

GENERAL PUBUC (FOREIGN) 3428 28818528 3.0240 

OThERS 169 40895350 4.6459 

FOREIGN COMPANIES 9 10533206 1.1986 

APPROVED FUND 24 13758473 1.5830 

Company Tots) 53138 850253228 100.0000 



tteportiD SHO92OMRG(10008) KOTADDU POWER CO. LIMITED Pag6: 1 

UieriD MANAGER Pattern of Sharehol5Rg 

As On 31/03/2024 

Date : 05/04/2024 

NO. OF SHAREHOLDERS 

HAViNG SHARES ....a 

From To SHARES HELD PERCENTAGE 

1927 1 100 75385 0.0085 

47464 101 550 23402278 2.6586 

501 1000 0283821 0.3731 

508 1001 5000 15320397 1.7400 

1852 6001 10000 14716060 1.6718 

780 10000 15000 10136352 1.1515 

482 15001 20000 8875767 1.0083 

345 20001 25000 8055029 0,9151 

240 25001 30000 8789231) 0.7724 

iso 30001 35000 4945954 0.5619 

128 35001 40000 4972123 0.5849 

84 40001 45000 3911802 0.4103 

146 45000 50000 7174772 0,8151 

82 50001 55000 3282576 0.3706 

70 55001 60000 4010608 0.4670 

si 80001 8501)0 3221475 0,3690 

49 85001 70000 3355397 0.3812 

31 70501 75000 2275400 02582 

28 75381 80000 2271158 0.2590 

22 80001 85000 1826117 0.2075 

24 85001 60000 2114462 0.2402 

23 60001 95000 2132583 0.2423 

107 951)01 100000 00681287 1.2112 

23 100001 105000 2354357 02675 

12 105001 110000 1208987 0,1476 

110001 115000 2043549 0.2322 

115001 120000 3075528 0.3484 

12 120001 125000 1485939 0.1588 

9 125001 130000 1155000 0,1312 

130001 135000 1080720 0.1205 

10 130001 140050 1373900 0.1591 

8 140001 145000 1142700 0.1298 

21 145001 150000 3126833 0,3552 



P5901110 SH293OMRG 10009) KOT ADDU POWER CO. LIMITED Page: 2 

UseriD MANAGER P556/n of Share /4:09 Date : 05/04/2024 

AS On 31/00/2024 

NO. OF SHAREHQ.OERS 

'— HAVING SHARES —s 

From To SHARES HELD PERCENTAGE 

6 150021 155000 917012 0,1042 

6 155001 160000 048378 0.1079 

10 160501 165000 1637715 0.1860 

8 185001 170000 1342196 0.1525 

1 170001 175000 171494 0,0195 

6 175001 180000 1065432 0.1215 

4 180001 185000 730000 0.0529 

2 185001 190000 380050 0.0432 

6 190001 195000 1159827 0.1318 

23 195051 200000 4595961 0.5214 

5 200001 205000 1503162 0.1140 

3 205001 210000 822000 0.0707 

2 210001 215000 426972 0.0455 

2 215001 220000 433000 0.0492 

4 220001 225000 892500 0.1014 

4 225001 230000 914700 0.1039 

3 230001 235000 702000 0.0795 

5 205001 240000 1191030 0.1353 

o 240001 245000 727760 0.0827 

12 245001 250000 2990000 0.3402 

4 250031 255000 1006165 0.1142 

3 255001 260005 775037 0.0880 

2 260001 265000 527000 0.0599 

2 265001 070000 536786 0.0610 

1 270001 275000 270700 0,0308 

2 275031 280000 530907 0.0044 

1 255001 290000 288505 0.0329 

12 285001 300000 3560450 0.4070 

1 200001 305000 304500 0.0346 

2 305001 310000 616300 0.0700 

3 315001 320000 951938 0.1051 

2 330001 335000 898000 0.0759 

2 330001 340000 850000 0.0772 



(''portID SHOQ3OMRG( 10009) 

.jserlD MANAGER 

KOTADDU POWER CO. LIMITED 
Patlem Ot ShrthoIotIng 

MOn 31/02/2024 

3 

Date 05104/2024 

NO. OF SHAREHOLDERS 

a— HAVING SHARES —a 

From To SHARES HELD PERCENTAGE 

1 345001 350000 350000 0.0398 

350001 355000 365000 0.0403 

350001 385000 363522 0.0413 

1 365001 370000 360880 0.0420 

2 370061 375000 747000 0,0849 

375001 380000 360000 0.0432 

3 360001 385000 1148000 0,1304 

1 385001 383000 357000 0,0440 

395001 400000 3195205 0.3530 

1 402001 405000 401950 0.0457 

405001 410000 407685 0.0483 

1 410001 415000 412000 0.0.468 

425001 430000 430000 0.0488 

2 445001 450000 900000 0.1022 

450001 455000 454150 0.0516 

455001 480003 459000 0.0521 

470001 475000 475000 0.05.40 

450001 485000 490500 0.0545 

9 455001 500000 4490000 0.5111 

1 550001 509000 500285 0.9555 

525001 530000 52629.4 0.0598 

545001 550008 550000 0.0625 

565001 570000 565483 0.0644 

1 570001 575000 573000 0.0651 

4 595001 600800 2390552 0.2726 

2 64SO 650000 1290000 0.1476 

1 670001 675000 675000 0.0767 

3 695001 700000 2100000 0.2359 

2 700001 705000 1405000 0.1507 

1 700001 710000 705500 0,090.5 

745001 7506O 750000 0.0852 

905001 010000 510000 0.0920 

868001  590000 887500 0.1005 



RepoillD SHOS3OMRO(10009) KOTADDU POWER CO. LIMITED Page: 4 

Unerifl : MANAGER Pal1e0i ol S1mr8old3n Oslo : 06/04/2024 

As On 31/03/2024 

NO. OF SHAREHOLDERS 

o..-. HAVING SHARES -> 

From To SHARES HELD PERCENTAGE 

925031 930000 926913 0.1053 

945001 650000 850000 0.1078 

1 985001 990000 989000 0.1124 

3 995001 1000000 3000000 0.3408 

2 1000001 1005000 2006722 0.2280 

1010001 1015000 1013555 0.3150 

1 1855001 1060000 1080008 0,1204 

1090001 1098000 1090596 0.1238 

1110001 1115000 1111500 0.1263 

1 1130001 1105000 1139000 0.1259 

1 1145001 1150000 1148538 0.1302 

1 1180001 1165000 1185000 0.1323 

I 1180001 1185000 11819.44 0.1343 

1195001 1200003 1200000 0,1363 

1 1245001 1250000 1250000 0.1420 

1 1330001 1335000 1335000 0.1517 

1345001 1350080 1350080 0,1534 

2 1385001 1370000 2739712 0.3109 

1 1380001 1395000 1391286 0.1581 

1 1405001 1470000 1470000 0.1670 

4 1455001 1500000 6000000 0.6816 

1510001 1515000 1515000 0.1721 

I 1525001 1530000 1529250 0.1737 

1545001 1550000 1550000 0.1761 

1030801 3635000 1635000 0.1957 

1775001 1780000 1776030 0.2018 

1 1820001 1825000 1821664 0.2070 

2 1995001 2000000 4000300 0.4544 

3245003 3250000 3247269 0.3689 

3975001 3880000 3978492 0.4520 

1 4025001 4030000 4030000 0.4578 

1 4058001 4100000 4098512 0.4656 

4203001 4205000 4201170 0.4773 



RepolilD SH0030MRG(10000) KOT ADDU POWER CO. UMITED 

Us.rlD : MANAGER P5115711 ol $iOdflg 

As On 3110312024 

-.— HAVING SHARES —s 

HO. OFSHAREHOLDERS From To SHARESHELD PECENTAGE 

5020001 5025000 8023286 0.5707 

1 5265001 5270000 5286680 O.SOBS 

1 5730001 8735000 5731000 0.8811 

5800001 5805000 5804000 06594 

1 5805001 5900000 5896711 0.6809 

590500l 6000000 6000000 0.8618 

6890001 0595000 6503394 0.7491 

1 7045001 7050000 7046000 0.8005 

1 13920001 13925000 13921000 1.5816 

1 28310001 28315000 28313385 32165 

43995001 44000000 44000000 4.9088 

48250001 48255000 48252429 5.4817 

1 48515001 46520000 48617302 5.5231 

i 354318001 354315000 35.4311133 40.2510 

63138 ColopanyTothi 880253528 100.0000 

Pane: S 

0512412024 
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TIlE COMPANIES ORDINANCE, 1984 

COMPANY JJS Y SHARES 

r :' 

'w 

Memorandum 

and 

Artic'es of Association 

of 

KOT ADDU POWER COMPANY LIMITED 

F 

1, 



The Corn ponies Ordinance1  1984 

(Company Lirniled by Shares) 

MEMORArDuM OF ASSOCIATION 

OF 

KOT ADIYU POWER COMPANY LJMITED 

Ciju 

NAME: 

[he itine o the Compiny is Kot Addu P.,wer Company Limited fr 
........ 

1]. REGISTERED OFiCEt 
I  

The registered oice of the Company will be siwated in the ts1amdCapitat 
Territory. 

III. OBJECTS: 

The objects for which the Company is established are to undertake any or all of 
the 1oUoing business in and outside Pafis an 

(1) Kot Addu POWCT Facility.  To acquire or purchase from the PakistanWâter--. 

flsscis and undertakings of WAPDAs blended fuel oil, high sdftsk.-
& Pwet DLvelopment uthonty ( WAPDA  ) the bustoessL  properties 

arid natural gas fu-ed combined cycle power station, having a rióAÜl.i. 
generation capacity of 1650 MW, located at Kot Addu iii the 
Province together with related facilities ('Kot Addu Power Faciliry')and:.-
10 take over any or all of the belongings, funds, assets, rights, prfiiJcges, 
hinbiLitics, obligations arid contracts related to or in respect of the Kot----" 
Addu Power Facility. 

(2) Power Generation. To carry on the busiaess of power generation, 
transmic.sion and di.stribution. 

(3) Constictiort and Maititenance. To ftnancc, design, constuct, own, 
operate and maintain power houses and grid stations together with all 



machinery, equipment and works ancillary thereto and plan, survey, 

design, supply eqllipmemmm and carry out the construction of grid stations 
and transmission Iinc of alt voltages and to do all such acts, deeds and 
things, without limitation whatsoever is may be necessary or desirable in 
that connection. 

lectriflcation. To plan, survcy.design, supply equipment nnd cairy out 

the electrification of cities, towns, villages. gas and oil refineries, 
workshops, building, rubewells, highways bridges, culverts, airports, air-
lemilnals, sea ports, harbors and tube-well project. 

Renovation and Aumcntation. To tarry nut overall planning of 
electrification, augmnentatitin and renovation of electrical systemsis and to 

design and supervise the electrification of all types of buildings arid 

factories. 

Schemes. To plan and frame schemes for irrigation, water .cupply and 

drainage, recreational use of Water resources, inland navigation, flood 
control, prevention of vater Jogging. aiid reclamation of waterlogged and 

,A a1tcd lands and to p11cc wires poles u ill bracJcts st vs ipparatmis 'mud 
for the transmission of electricity or for the lransmission of 

.tiigraphic and telephonic comnmtmications necessary for the proper 
'c: -').- excàtion of a scheme. 
; oi 

..-...—': 
Euneeiing and Constilianc'm To carsy on the business of ckctuvti 

"- ," enpecrs moJianscal engineers civil engineers electriu'ums cmntr,tc1ors 
— ' oasulLanLs igents 'mud rn'mriufacitircrs of elects-ic plant michmner) 

iu, èuipmenc and apparatus dud of generitmn0  pmodumcmn.g and supplying 

light, heat, sound and power by electricity, nalvanism, magnetism or 
otherwise, whether for the purpo.se of light, heat, motive power, 
telephonic, telegraphic, indusnial or other purposes, and generally of 
insuthing, executing, providing, workimia and uiaintaini ig all necessary 
plant, machinery, equipment,. cables, wires, accumulators. lamps. 
exchanges. telephones and app&uus. 

'technical Assistance. To'render technical assistance to foreign countries 
in connection with power resource development and utilization and to 
receive assistance from foreign countries in such mnaUcrs. 

Workslinps. To establish all sorts of workshops for mnuttofaciure and 
maintenance of all types of electrical emuipments, tocis and materials. 

2 

(4)  

(5)  
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(10) Dealins in Plant liquinment.  To import, export, buy, sell, hire or deal in 

plant, in achincry. equipment, cables, wires, accumulators, lamps, 

exchangcs, ielephoaes, fittings, [uruintre and appararus of every kind with 

special rc'crence to plant, machinery, equipmern 01 appalatuS CotBieCled 

with the producing, storage. supplying, using, regulating or measuring the 

supply or facilitating the use of electricity or electhcal current or force. 

(11) )eatitia in other ouioment. Th buy, sell, import, export, hire. 

manufacture, deal itt tmd tom to account plant, machinery, implements, 

coiwenienccs, provisions. articles end products capable of being used in 

connection with the operation of or required by workmen and oa1's._ 

crrplovcd b\ thc company or incidentally or con' utiendy conrtecte tb 

any such business as aforesaid. . 
.2) 

(12) I r ii utw To tram protessionalc )crsOnnel and wo kers both ip 
mci ibruad to obtain technic ml protmcienc.v mu v'trtous speLle1h. 

en inected with il-mS business of ri e Cocrpan and to pros ide scffohrshmp&' 

sad sttpcns for such traini ia 

,,'.. 
'y._tl. -" 

(13) Advertisine. To adopt such tnean.s of making known the productof the 
Company as may seem expedient, and in parcular by adverising in tile. 

press, by cireulura, by purchase and exhibition of works of art dr. irtierests, 

h' publicalion of books and periodicals, by granting prizes, rewards and 

donatiotts. - : 

(14) 'lo act as or appoint agents, sub-agents, attorneys, coitsuhants 

brr,kems, and contractors in connection with the busies of the Cotspany, ---J,, , : 
but not to mci mis stock-brokers or managing agents as restricted unde law. :

/ 

( 5) l3nk ACCYUntS. To open, close and operate baniting accounts of the 
Company with any bank or banks and to draw, intake, accept, endore, 
discount, execute and ISsUC promissory totes, biils of exchange, bills of 
lading, warrants, debentures and other negotiable or transferable 
instruments but not to act as a (inance or baz.ing company. 

(16) Scctrriiies. To issuc securities, including participation term certificates and 
debentures and debenture stock. in consideration of any funds, moneys, 
acconantothtion received or to be received by the Company whether in 

cesh or in specie or against any promise, guarantee, undertaking or 
indemnity issued to or in favour or benefit of the Company. 

is, 
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(17) Borrowing, To receive money on bait and borrower money in such 
manster as the Company sbali think fit, and in particular by the issue of 
debentures, or debenture stocks (perpetual or otherwise) and to secure the 
repayment of any money borrowed, or owing mortagc, charge or lien 
upon all or any of the property or asset.c of the Company (both present and 
future) and also by a similar mortgage, charge or Ueri to secure and 
guarantee the perfomiance by the Company or any other person or 
company of any obligation undertakcn by the Company or any other 

- person or Company as the case may be, but not to act as a tintince or 
t;i ; banking company. 

',, \"(]8) (_ Buildtng To build constiuct tIter rndlllt'un cnlage pull down remove 
or replace and to won nvinge and Lontrol dii) buikhngs officec, 

j \ ' factories mills v.arehoucec chops storec inichtnenes engines roids 
- ways ruiways br'tnchec Or sidings bridges rescrt'ojrc w3t.rcOur cc 

- ,,- chan'es electric works und other orks and conveniences clucb Jrldy 
, seem calculated oireLth or indirecti) tO d nce the mteiests o the 

• Company, and to join with any other person or company in doing any of 
• ' these things. 

'barity. To subscribe or contribute or otherwise to assist or to guarantee 
'tey to charitable, benevolent, religious, literary, scientific, technical, 

'' nati%341 public or an> other insuajuons for its objects or purpoces or for 
i- ntiyèxhibition. 

,, 

" l() G&noanics To proinot. Loristitute. Incorporale futni regisici and operate 
ny cnmp'wy or conip tines or other lc.a1 cirtittes air> where for any 

purpose which may seem directly or indirectly calculated to benefit this 
Company, and/or to subscribe for. Like, or otherwise acquire, and hold 
shares, debentures or other securities of or anialgamate or merge, into any 
other company having objects altoathcr or in part similar to those of tJii,s 
Company or carrying on any business capable of being conducted so as 
directly or indirectly to benefit this Company, but not to act as an 
inve.ctuient company. 

(2t) Conacts. To enter iOta agreeritent with any iitdividul, firm, co-operative 
or other society, company, corporate body, Government or local authority 
or other legal entity necessary or eape4ient for thc purpose of carrying on 
any business of the Company. 

(22) Emoloyces funds. To establish and maintain or procure the establishment 
and maintenance of any contributory or non-contributory pension or 
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superannuation funds for the benefit of, and give or procure the giving of 

donations, gratuities, pensions, allowances or emoluments to any persons 

who ire or were at any time in the employment or service of the. 

Company, or of art company which is a subsidiary of the Company or is 

aiRed to or associated with the Company or with any such subsidiaty 

company, or who are or were al any Lime directors or officers of the 

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

vidous, families and dependents of any such persons, and aLso to 

establish and subsidize and subscribe to any institutions, associations, 

clubs or funds calculated to be for the benefit of or o advancc the interests 

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

and nike. payrnenis to or mward.s tbe insurance of any such person as 

aforesaid arid do any of the mutters aforesaid, either alone 
conjunction with any such other company as aforesaid. .tt 

r- 
(23) Oilier Rtnd. 10 create any depreciation fund, reserve, fund, sinrrg fund, 'ti 

Inur'rnce mud or nriy othei speci ri fund whLther for depcecitn or,Q 

rc nuns' nflpro tn e\rLndmg u maim urung an ot the proper of '/ 
oiripany. '• ''• 

(21) Employmert To employ and reinunerati. nlzinigeis and other offlc?c, 

e.fliplo ecs rod servants oft te Company or any person or him or compan> 

icr dLrm scrvtces o the Compmy upon such rcnnc as the Cor9pany may 

determinc. .. • ._ •-; 

(25) F.spcitses.  10 per out of the 1und of the Company all expense f ni-..?;:: 
inoidentat to the funmuion. regisiratiosi. advertisement of the Cothp:r:... 
and the issno anct subscription of the share or loan capital including . 

brokerage and/or comniissioa For obtaining applications for or placing 

u1ranteeing the placing of shares or any debentures, debenture stocks and 
other sCcuri ticS of this Company md also all CXCflSCS relating tO the issue 
of any circular or notice and the printing, stamping circularine of proxies 
and forms to be filled up by the nienther.s of the Company. 

(26) Forcirin Brunches. To open branches, register the Company and 10 
turdeflake all c'r any of the business of the Company in any pan of the 
world amid to become a member of various aSsOciations and irade bodies 
svliether in Pakistan or abroad. 

(27) cLernine,r1 Permissions. Ta appty for and obtain necessary consents. 

permissions and licenses from any Government, State, Local and other 
authorities for enabling the Company to carry any of its objects isito effect 
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or for extending any of the powers of the Company or for effecting any 
modification of thc consciwtioo of the Company or for any other purpose 
which nitty seem expedient, and to oppose any proceedings or applications 
which rosy seem calculated, directly or indirectly to prejudice the interests 
of the Company, and to enter into a ngements with any Government or 
authorities, ccnal, proviiicial, municipal, local or otherwise, public or 
quasi-public bdics, or with any other persons, in any place whcre the 
Company may have interests that may seem conducive to the object.c of 
the Company or any of them wid to obtain from any such Governrneiic, 

authorities or persons any rights, privileges and concessions which the 
Company may think fit to obtain, and to carry out, exercise and comply 
therewith. 

0 

(28) Import and Export. To carry on all or any of the business of importers, 
exporters. ship owner, shipbtiiidrs, cbarterer of ships and other ve.ssels, 
warehouscstnc.n, wharfingers, merchants, ship and insurance brokers. 
carriers and forwarding agents. 

29) i.nsurance. To insure the property, asset's, and employec.s of the Company 

" •r. : any manner deemed fit by thc Company, and to create any rcsen'e fund, 
log fund, insurance fund or any other special Lund whether fr 

r. '3iZ preciation or for rcp'uring t.flstinflg improsing extending or 

4fiaintaining any of the property of the Company or for any, other purpose 
' 9'conducive to the interests of the Company but not to act as an insurance 

company. 

(30) Investment. To invest the surplus moneys of the Company not 
immediately rcquired in any manner ut not to oct s.c an invesunent 
company. 

(31) Lending. To advance money or give credit 10 such persons or compalties 
and on such terms as may scent expedient and in particular to customers 
and others having dealings with the Company, and to guarantee the 
performtuice of any contract or ohligaon and the payment of money by 
the Company. 

(32) Qther.Business. To carry ott any other, business, whciher agricultural. 
industrial, commercial. e.ngi,tccring, consultuncy. construclion, mining, 
manufacturi.ng or fradiig which ma)' seem to the Company capable of 
being conveniently carried oil in connection wii,h the above, calculaicri 
directly or indirectly to enhance the value of at' render profitable any of 
the Company's property or rights and to acqllire and undertake the whole 
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or any pan of the, business, propry, and liabilities of any person or 
cotpa:ty cartying on or proposin, to carry on any busincss which rIte 
Company it authorized to entry on. or possessed of properly suitable Lot 
the turpose of the Company, or which can be carried on iii conjunction 
therewith or which is capable oh' be.in conducted so as directly or 
indirectly to benefit the Company. 

(33) jnerslijps. To enter into partnership or other joint venture or co-
operation with any person or company or other legal entity, local or 
furcigit, canying on or enagcd iii any business or transaction whicl this 
Company is authiririzcd to curry on or ctrmtge in, or otherwise assist 
such person Or company ur tegx!. entits. I - 

(34) pnmenisfTradsnitirks. To appi)' for, purchase., or oiherwisc acq ._ 
prote md renc ' in .tn pan of the world nv patents pieni * f" 
brevets d'itivcnti,mn (Lradc niarlts, dcsiun), licenses. concessions, 
liL corsfLr ni. in e'cclusne or nun erLluslse or htinitert nhi to 
its or tn's cecret ot her n"ormatton c to any rnvenhlon which 
secm capable of being uscd Iitrtny of the purlo.ces  of the Càpazty,'dr.he .:, 
acquisition of which may seem calculated directly or indirbtly to benefit 
the Coinpsiiiy, i:td to use, exercise, develop, or grant licn in respect'of 
or othrwie turn to account the property, rights or thforuitioh 
al:Ltuired, nttd to cxpend money in experimenting upofl. e.cting or 
iniproving any such parents, inventions or rights,' and to seH.iiy' pated.—
rights or privileges belonging to the Company or which may he'acUiecr \ 
by it. or nay innres1 in cite samc, nttd to grant licenses for the use. t1d 
l)racticc of the Siifle Ot any of (hoot Cud to let or allow to be used o'•'-'' 
otherwise deal with any iovetltioits. pa:ents or privileges in which thc 
Company itt:iy be interested, and o do alt such acts and things as may be. 
deemed expedient br tinning to iccotint any inVeOtlOnS, patents and 
pm; vileges it which the Compauty nay be interested. 

(35) Profits/Capitthitation. To receive., declare and distribute profits and to 
capitalize such portion of the profits of the Company as are not distributed 
among shutrehiottiera of the Conlp5n)' in the form of dividends, and as the 
Comucpany nay ihirtit fit, anti to issue bonus shares, as fully paid up. in 
In or of die shareholders of the Company. 

(36) Pr3g5v. To act1uire, purchase. lease, rein, hire, exchange, gifts, sell, 
transfor, ecaivmcy or otheivtsc dispose of airy moveable or unenoveable 
property, riithts and privileges on such u,rnls and condition,s us the 
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Company may think necessary or convenient for the purpose of its 
business. 

(37) Registration/Fees. To file r register any d0c0nien15 reqnired to be filed or 
'registered under law, and to pay any fees, charges, cxpertses, rents, taxes. 
duties and other does payable in connection with the business or operation 
of the Company. 

(38) Reguiations. To make rules or regulations not inconSistent with this 
Memorandum, 10 provide for alt matters for which provision is necessary 
or expedient for the purpose' of giving cffcct to the provisions of this 
Memorandum and the efficient conduct of the affairs of thc Company. 

(39) Research and Developpt. To improve, nsnnage,develop, graot rights or 
privileges ta respect of or otherwise deal iith all or ri) part of the 
property and rights of the. Company and to establish laboratories, research 

• and development centres to perform such research and development as the 
'Company may deem advisable or feasible, and to expend money on 

ft j' ienmentmg upon and testing and cmprovtr or securing any process or 
,"., ''qceases, patent or protecting any Jnr'errtlon or inventions which the 

/ may acquixe or propose to acquire or deal with. 
I, ,,  

'iIe and Purchase. To accept, buy, ot1, marlct, supply, transfer (hicludutig 

..,	 ,,. ransfcr of iction bk chrims or deliver any md every kind of noveable 
proper' for srtch price and subject to such terms, conditions and 
wa.tTanues as the Company may think fit. 

(41) Sale of Undertakinri, To sell, improve, niariage. develop, exchange, lease, 
mortgage. enfranchise, dispose of, turn to account. 01 otherwise deal with, 
all or any part of the property, assets or undertaking of the Corripany for 
such consideration as the Company may think fit, arid in particular for 
shares, debentures, or other securities of airy other company whether or 
not having objects altogether or in part similar to those of this Company. 
and to disubute antoog the members in specie any properry of the 
Company, or any proceeds of sate or disposal of any property of die 
Company. 

(42) Security. To accept or give se.curiry, including bit not limited to 
promissory notes, indetitnicy bortcts, guarantees. assignni'nts, receipts, 
hcrithients, pledges. hypothecatious, liens, mortgages sod charges, against 
the credit extended or moneys borrowed in connection with the business 
of the Company. 

1, 



(43 Settienmnt of Disputes. To settle disputes by negotiation, conciiatioo, 

mediation, arbitration, litigation or other means and to enter into 

compromise with creditors, members and any other persous in respect of 

any difference or dispute with them. 

(44) Trisorin;ion and Cornmunkrninii. To carry on the business of common 

car-ricra of goods and passengers by road, rail, air, or water and also to 

carry on the business of designers, manufacturers, buyers, seiler, Idsers, 

reiriers, anents, dealers, distributors, rcpatrelt, exporters, irttportCrs, 

owiers, and charterers of road vehicles, aucraft and ships, and to cngage 

in aty buiucss of communication. 

(45) Its, To vest any real or persona) proper-tv, tiglirs or interests acqtSitd 4 T 
by cr belonging to the Company in my per-sort or company on behatfiôf or 
for the benefit of tire Compiny and with or tthout any declared triTin 7'Vr 
favor of the Company, and to undertake and excule any st4i 
tindcrtakiirg whereof may seem dcsirnbie, and either gratuiousIy 
nthcrvjse. . . 

(4(j UncIerwritios/tJrukcrngg To underwrite the shares, or sccuritiec of any 

oth,r company and to pay uudcrr-itin commission and brthkerage on.kuiy.- - ' -..... 
sha:cs, or securities issued by the Coiripany. . . ' •r 

(47) ngnl Power. Tn do all such other things as uloy be deemct incldrital ; 

or conducive to he attainment of the above objects or any of them. - : 

Declaration. It is hereby dclured that 

(a) tire world 'company" in this clause except where used in refercnc 

to this COIntLOY, shall be deemed to include any partnership or other 
burI of persons, whether corporate or unincorporated, and whether 
clonricilcd in Pakistan or elsewhere; 

(h) the objects specified in each of the paragraphs of this clause shall be 
regarded s.c independent objects, and accordingly shall in no way be 
limited or restriCted (except where oihcrise expressed in such 
pargrnplis) by reference to ni inference from the ternls of aisy other 
psraraph or the name of the Company, bu way be carried out in as 
full and ample a manner and construed itt-as wide a sense as if each 

of thr mud paragraphs defined the objects of a separate and distinct 
companY; 
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(c)  

(d)  

    

    

 

• ' .k 'li• 

 

    

the headings used in each of the paragraphs of this cIusc arc For 
convenience only and arc not ijuended to affect the constrLlcdon 

thereof in any way 

notwithstanding anything contaijed in the foregoing object clauses 

of this Memorandum of Association, nothing herein shall he 
construed as enipowering the Company to undertake or i.udulge in 

the busiiiess of banking, finance, leasing, investment or insurance., 

directly or indirectly, as restTicted under law or auty unlawful 

operations. 

IV LtABtLITY: 

Theliability of the menibers is limited, 

--
V. SHARE CAPJTALt 

• he share capittd of the Company is Rs. 36,000,000000.00 (Rupees thirty six 

4' 1ihon) divided into 3,600,000,000 (three billion six hundred million) osdiriary 

) -' sires of Rs JO (Rupees tell) each with powet to uncrcnse or teduce the 

cival anti to dridc the harcs in the cputal for thc lime bLing into several 

ri cicccs and to attach iheteto respectively such rights privileges or conditions 

Jr ' may be determined by or in accordance with the reguiaLions of the 
"ompajiy,.and to vary, modify or abrogate ari' such rights, privileges or 

condibons in such manner as may for uhe time being be provided by the 

regulaons of the Company in accordance with law provided, however, thai 
rights as between various classes of ordinary shams, if tiny, as in profits, votes 

and other benefits shall be strictly proportionate to the paid up value of shares. 

R 
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Cli. Muz'iar AL Sb 
Ch. 1)iwau .h 

Khan & Pirach7 
No. 1, Second Floor 
Block 6-13, Markaz F-6 
1SLAMAFIAD 

F 

We, the several persons whose names and addresses arc subscribed below, arc cle.cirous of 

being 1ornid tCO.i company in pursuance of these )vleniorsndum of Association and we 

respecivetv urca to take. the number el shares in the capitt of the Company sot opposite 

10 our respClJvc names. 

Najitc ann! Si,nisrtje 
(Prcnl and Fonucl -a 

nil RIunL Lcttcni 

•_,
. Nso:ulayt.vli 

r 
Nannualuly 

Ocupa!ion 
IinIL!Ial 

Mdresn in 
hull 

>kjrnbccn 
st su-kcc 

— 

Sinniurt 

I. KI-tiutli) \WOO Al). ()urcIui Pkitanj Chthman 
WAPDA 

ala WAI'DA 
linuise Lahore 

I Sd!- 

a. aAsIimAIlMED 
AOOAS/ 

HaCiil.ir 
Ahmd 

Pakisunaui Mcmbcr 
tPowcr) 
WAI'I)u\ 

cio\VAPOA 
Hasuic LiJuorc 

I SW 

a. )i\VHD ASL.AM 
CALLIA 

lqluul Aiauuuad 
L'nUc.s 

Pisuni Moiuho 
(Finonca) 
WAPDA 

c/u W\PflA 
Ik,usc I.nlaorc 

I Sd/. 

1. IJ-IA.LlD ()acu 
MOH1AUiLL,\i I i-IoiaaduuiInli 

___j_..hsiu 

Pai:iuieuruj ,\IcuiuI,cr 
(Wucrt 
WAPIa.4 

do WAPDA 
Hoonc Lnhorn 

I Sd!- 

. Al3l{ i:l l,N 

_L 
6. JUSTICE (!!i71D; : 

C/I. KHAI.51 
r4IOIM000 J 

l.uIiun 5IuIu iI:inni Mi). 
116:0) 
WAPDA 

do \V/PDA 
Rune Lahotc 

I Sd!- 

c. ,\b'!ul 
Haunid 

Pkiuibuj AJ'acsIe do WAPI)A 
IIouxe Laharn 

I. Sd/- 

7. CII ARSIiP 1 
ZAMAM I 

I 

Ch.SInrLiaruin Iaizistuioi GM. I 
Tiemasl 
WAPDA.4 - j. 

c/c WAPOA I Sd!- 

toii ?lucsbr.0 n1NIuas /X. cls. 7 

\VjU/CSS .1 abo.e sigalrlulr5 
Sd/- 

ftecI Ihe 25th Arrii96.. 
t

. . 

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

'z Interpretation 

tSj t -- -- ' ' In these Articles, unless the context or the subject matter 
otherwise requires: 

(a) "Affiliate" means, 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. 

The Companies Ordinance, 1984 

(Company Limited By Shares) 

ARTICLES OF ASSOCIATION 

OF 

KOT ADDU POWER COMPANY LIMITED 

I. PRELIMINARY 

1. Table 'A' Not to Apply 

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

(c) "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. 

(f) "Debt" means, as to the Company, 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 
included 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 iii 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 ndircUy.. 
Notwithstanding anything to the contrary ,cótiñéd 
herein, the term 'Debt' shall exclude any ob1itiorio.f, 
the Company for borrowed money that it may frorp time 
to time, obtain for its working capital rEjuirmetitsj 
which may be secured by a Lien on theCoa's 
plant, machinery, accounts receivables, 
parts etc. 

(g) "Directors" means the Directors for the time beingctli 
Company. 

(h) "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. 

(i) "Gas Supply Agreement" means the Gas Supply 
Agreement dated as of 27 June 1996 between Sui 
Northern Gas Pipelines Limited and the Company. 

Ci) "Guarantee" means the Guarantee given by the President 
of the Islamic 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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(k) Deleted 

(I) "Lien" means any mortgage, pledge, lien, interest, 
conditional or instalment sales agreement, option 
agreement, claim, charge or encumbrance of any kind. 

(m) "Member" has the meaning assigned thereto in Section 
2(1)(2 1). 

(n) "Month" means a calendar month according to the 
Gregorian calendar. 

(o) "Note" means the Note issued by the Company to 
WAPDA pursuant to the Note Agreement. 

(p) "Note Agreement" means the Note Agreement dated 26 
June 1996 between WAPDA and the Company. 

Deleted 

;T'r). Eleted 
- 

iIOfflce" means the registered office for the time being of 
1

• f' :,e Company. 
\:; 

"Oil Supply Agreement" means the Oil Suppiy 
Agreement dated as of 27 June 1996 between Pakistan 
State Oil Company Limited and the Company. 

(u) "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 ofa 
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. 

(v) "Ordinance" means The Companies Ordinance, 1984 or 
any modification or re-enactment thereof for the time 
being in fbrce. 

(w) "Power Purchase Agreement" means the Power 
Purchase Agreement dated 27 June 1996 between 
WAPDA and the Company. 

(x) "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 



exchange inside or outside Pakistan as opposed to a 
transaction involving a sale to a limited number of 
purchasers. 

(y) "Register" means, unless the context otherwise requires, 
the register of Members to be kept pursuant to Section 

147. 

(z) "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. 

(aa) "Seal" means the common or official seal of the 
Company. 

(bb) "Section" means a section of the Ordinance. 

(cc) Deleted 

(dd) "Services Agreement" means the Services Agreement 
dated 27 June 1996 between WAPDA and the 
Company. 

(cc) "shares" means shares in the ordinary share capital of iI1è:,. \_° 
Company. 

:. :—t -. 
(if) Deleted . .. 

(gg) "Special Resolution" means a special resolution of the 
Company as defined in Section 2(I)(36). 

(hh) "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 
genera! meeting of the Company. 

(ii) "US Dollars" and the symbol "USS" means dollars in the 
lawflil currency of the United States of America. 

(jj) "WAPDA" means the Pakistan Water and Power 
Development Authority, a statutory corporation 
established under the Pakistan Water and Power 
Development Authority Act, I 958. 



(kk) "WAPDA Nominee Directors" means Directors 
nominated for election by WAPDA. 

(II) Words importing the masculine gender include all other 
genders. 

(mm) Words importing the singular number include the plural 
number and vice versa. 

(nfl) 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. 

(oo) Words importing persons shall include individuals, 
corporations, bodies corporate, partnerships, joint 
ventures, trusts, unincorporated orgallisatio us, 
governments or governmental authorities or agencies or 
any other legal entities. 

: (pp) The head notes are inserted for convenience and shall 
not aflèct the construction of these Articles. 

(qq) 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. 

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

II. BUSINESS 

3. 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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In. SHARES 

A. General 

4. 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. 

5. Amount Payable 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 fill amount of 
the nominal amount ofthe share. 

6. 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 ofshares, duly comply with such of the provisions ofSections 
68 to 73, as may be applicable to the Company. The minimum 
subscription upon which the Company may proceed to allot theshares 
shall be Rs. 10,000/- (Rupees ten thousand). .. - 

7. Share Certificates 

Every person whose name is entered as a 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 Jo ins holders shall be sufficient delivery to all. 

S. Certificate under Seal 

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

S 
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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 P.s. 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. 

Trusts Not Recognized  

'Ecept as required by laws  no person shall be recognized by the 
b'i-npany as holding any shares upon any trust, and the Company shall 
t be bound by or be compelled in any way to recognize (even when 

a'ing notice thereon any equitable, contingent, future or partial 
.:,interest in any share or any interest in any fractional part of a share oi' 

(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/agreeing 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 law. 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 exceed 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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As witness our hands this day of 2O  

Transferor Transferee 

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 in 
loans upon the security of, the Company's shares. 

B. Transfer of Shares 

14. Transfer 

The instrument of transfer of any share in the Company shall be 
executed by both the transferor and transferee, arid the transferor shall 
be deemed to remain holder of the share until the name of the transferee. 
is entered in the Register in respect thereof. 

15. 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  (both numbers being 
inclusive), ii Kot Addu Power Company Limited, to hold unto the 
Transferee, his executors, administrators and assigns, subject to the 
several conditions on which I held the same at the .timeQf the execution 
hereof, and 1, the Transferee, do hereby agree t.à táke.the âid.share(s) 
subject to the conditions aforesaid. .: 

Signature Signature 
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.1& Non-RefUsal of Transfer of Shares 
, 

The Directors shall not reftse 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: 

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

Signature Nationality 

Full Address: Occupation 

Full address of transferee 
2. 

Signature 

Full Address: 

(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 ther the date on which the instrument of transfer deed 
was lodged with the Company, noti& 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. 

17. Closure of Realster 

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

one time. 

C. Transmission of Shares 

18. 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 lawftil 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. 

19. 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 hinise1f 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: . 

20. Rights of Person Entitled by Transmission 

A person entitled to a share by transmission shall be entitled toreceie, 

and to give a discharge for, any dividends or other money payible 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 shalt become a Member in respect of the share. 
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cmpany may, by Ordinary Resolution: 

'zL-/.ja) ±.consolidate and divide its share capital into shares of larger 
Tj amount than its existing shares; 

D. Alteration of Capital 

21. Power to Increase Authorized Capita! 

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. Further Issue of Capital 

Where the Directors decide to increase the capital of the Company by 
issue of fl.trthershares, 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. 

.n'4 
Oisolidation and Sub-division  

b) 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 



lv. MEETINGS AND PROCEEDINGS 

A. General Meetings 

26. Statutory Meeting 

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

27. 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 ii 
period of four (4) Months following the close of its financial 
year and not more than fifteen (15) Months after the holding f 

its last preceding annual general meeting as may be determined 
by the Directors. 

28. Other Meetings 

All general meetings other than the statutory nieeting or. an  
annual general meeting shall be called extraordinary general 
meetings. 

29. Extraordinary Meetings 

The Directors may whenever they think fit, call tradrdTiiTar, 
general meeting, and extraordinary general mtingshalki 

be called on such requisition, or in default, ma5' bèalld.b, 
such requisitionlsts as is prov ded by Section 159 lfal any tih* 
there are not within Pakistan sufficient Directors.capablé .df 
acting to form a quorum, any Director of the Company may.:;l 
an extraordinary general meeting in the same manner as nearl' 
as possible as that in which meetings riiay be called by the 
Directors. 

B. Notice and Proceedings 

30. 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 r4 
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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 shall be deemed special that is transacted •at an 
extraordinary general meeting, and also all 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. Quorum 

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. 
(\. 

Effect of Quorum Not Being Present 

.i If within half an hour from the time appointed for the meeting a 
7.' 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 seine 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 a quorum. 

34. Chairman of Meeting 

The chairman of the Board of Directors, if any, shall 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, 01.  

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 oftheir number to be chairman. 

35. Adiournment 
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36. Poll: Demand for: Manner and Time ofTaking; 

37.1 A poll may be demanded only in accordance with the proi$oñs 
of Section 167. 

The chairman may, with the consent of any meeting at which a 
quorum is present (and shalt if so directed by the meeting), 
adjourn the meeting from time to time but rio business shall be 
transacted at any adjourned meeting other than the business left 
unfinished at the meeting from which the adjourrunent 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. 

36. 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 c-voting requirements as notified in the Companies 
CE-Voting) Regulations, 2016 (as amended) or as 
otherwise prescribed by the Securities and Exchange 
Commission of Pakistan. 

37.2 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. 

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

37. Casting Vote 

3.4 
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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, shall not 
have or exercise a second or casting vote. 

38.1 Right Of Directors To Attend Genera! Meetings 

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. 

39. Resolutions at General Meetings 

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

40. Resolution Passed atAdjourned Meeting.  

Where a resolution is passed at an adjourned meeting of: 

(a) the Company; 

(b) the holders of any class ofshares in the Company; 

(c) the directors ofthe 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. 

41. 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 pf the Company; provided, however, that 
the Company may issue (i) additional shares of ordinary share 
capital in a 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 non-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 
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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; 

(c) 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 guaráritee.or 

S.: 

indemnity (other than in the normal course of busintss) ,or 
granting any security interest over any of the assets of -the' 
Company to support the obligations of a third party; 

(f) repurchasing any shares other than for the then faii 
market value thereof other than in connection with the issuanèe 
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; 

(g) 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 Li excess of five million Dollars (US 
$5,000,000) (or its equivalent in any currency); 

(h) arty anendment of any of the Relevant Basic 
Agreements, the exercise or waiver of any material right of the 
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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; 

(i) the removal of any Director, or any other change in the 
number or composition of the Board of Directors; 

(j) any Public Offering; 

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

42. 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 KPMO (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. 

C. 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 175 
shall apply. On a poll every Member shall have voting rights as 
laid down in Section 160. 

44. Voting By Joint Holders 

In 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. 

45. 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. 
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46. Voting: Corporation Representatives  

On .a pa11, 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. 

47. Proxy to be in Writing 

47.1 The instrument appointing a proxy shall be in writing 
under the hand of the appo inter 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 c-voting, a proxy may or 
may not be a Member of the Company. 

48. Instrument Apoointing Proxy to be Deposited 

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 defult the instrument of 
proxy shall not be treated as valid. : . -. 

49. Form of Proxy 

An instrument appointing a proxy may be in the fotlowing 
or a form as near thereto as may be: -.. 

KOTADDU POWER COMPANY LIMITED 

I of 
 in the district of. 

being a Member of Kof Addu Power Company Limited, 
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 I ] day off 
Jand at any adjournment thereof 

3 

18 



49 A E-Voting 

Members opting for c-voting shall communicate their intention 
to opt for e-voting and demand of p011 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 
c-voting and demand of poll for resolution shall be in the 
fbllowing form or a form as near thereto as may be:. 

KOT ADDU POWER COMPANY LIMITED 

Qption 1  
Appointing other person as Proxy 

I/We, of being member of Kot 
Addu Power Company Limited, holder of share(s) as per 
Register Folio No.  hereby Appoint , Folio 
No. (if member) of  or failing him/her 

Folio No. (if member)  of 
as my / our proxy in my / our absence to attend and vote 

for_te / us, and on my / our behalf at the Annual General Meeting / 
E,rórinary General Meeting of the Company to be held on  
and. at :axy adjournment thereof. Signed under my / our hand this 

date of  

Signature should agree 
with the specimen signature 

registered with the Company 

Signed in the presence of: 

Signature of witness Signature of witness 

CNIC CNIC 
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Signature should agree 
with the specimen signature 

registered with the Company 

Signed in the presence oE 

Signature of witness Signature of tñess....—:J 
CNJC 

50. Revocation of Authority 

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

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 c-voting as per The Companies (e-voting) 
Regulations, 2016 and hereby demand for poll for resolutions. 

My secured email address is , please send me login 
details, password and electronic signature through email. 

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 transfor of 
the share in respect of which the proxy is given, provided that 
no intimation in writing of such death, insanity, revocation or 
transfer as aforesaid shall have been received by the Company at 
the Office before the commencement of the meeting or 
adjourned meeting at which the proxy is used. 
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V. MANAGEMENT AND ADMINISTRATION 

A. Board of Directors 

51. Directors 

The first Directors of the Company shall be: 

(1) Mr. Khalid Jawed 
(2) Mr. Bashir Ahmed Abbasi 
(3) Mr. .laved Aslam Callea 
(4) Mr. Khalid Mohtadullah 
(5) Mr. Akbar Khan 
(6) Mr. Justice (Retd) Ch. Khalid Mehrnood 
(7) Mr. Arshad Zaman 

arid 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 Directcrs shall hold office until 
the first annual general meeting of the Company. 

52. 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. 

52.2 Deleted 

52.3 Directors nominated for election by WAPDA are herein referred 
to as "WAPDA Nominee Directors". 

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

52.5 In addition to the Directors elected or deemed to have been 
elected under Article 52, the Company may have up to one (I) 
Director nominated by the Company's creditors or other special 
interests by virtue of contractual arrangements. 
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(h) any Director for attending the meetings' âf thDTetor. 
oi a Committee of Directors 

shall be determined by the Board of Directors. 

56. Alternate Director 

53. Chairman of the Board 

The Directors may elect one of their number as the Chairman of 

the Board and vest in hini 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. 

54. Chief Executive 

The Chief EKecutive 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 ft in relation to the management and 
administration of the affairs of the Company subject to their 
general supervision and control. 

55. 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 

56.1 A Director may appoint any person qualified to be appointed as 

a 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. 

56.2 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. 

Upon receipt by the Company or upon being tabled at a Board 
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meeting as aforesaid, the appointment of the alternate Director 
shall be deemed to have been approved by the Board. 

56.3 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 appo inter) were a Director. 

56.4 An alternate Director shall ipso facto vacate office as and when 
his appoiriter (a) vacates office as a Director; (b) removes the 
appointee from office; or (c) returns to Pakistan. Provided upon 
each occasion upon which the appo inter thereafteL leaves 
Pakistan again, and unless the appo inter shall have informed the 
Company to the contrary, he shall be deemed to have 
reappointed the appointee as his alternate Director and rio 
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. 

i,'' ,-'\ 65 If an alternate Director shall be himself a Director his voting 
/1 \7:; rights shall be cumulative but he shall not be counted more than 

once for the purposes of quorum. 

Powers and Duties of Directors 

57. General Management Powers 

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. 

58. Borrowing Powers 
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60, Minute Books 

The Directors shall cause minutes to be made in books .rovided:.j 
for the purpose of 

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

(b) the names of the Directors present at each rneetingof 

the Directors and of any committee of the Directors; 

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 an 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. - 

(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. Disotialification of Directors 

61.1 No person shall be appointed or become a Director: 

(a) if he is not a Member (except in the case of the Chief 
Executive); or 

3 
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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 shaU cease to hold office as a Director: 

(a) if he becomes disqualified or disabled from being a Director 
on any ofthe 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 ofhis 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 ofDirectors 

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

62.2 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. 

63. Quorum at Board Meetings 

63.1 The quorum for meetings of the Board ofDirectors 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%. 

63.2 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 fbr the meeting, the 
meeting shall be adjourned to the same time and place orith - 
date which is seven (7) calendar days after the date of the.: 
original meeting. 

64, Resolutions at a Board Meeting 

All resolutions of the Board of Directors shall be effectivjf: 
passed by a majority of the Directors present at a properly 
convened meeting of the Board of Directors at which a 
as required by Article 63 is present. 

65. 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. 

66. Committees 

66.1 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 
committee so formed shall, in the exercise of the powers so 
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delegated, conform to any restrictions that may be imposed on it 
by the Directors. 

66.2 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 aer 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. 

66.3 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. 

67. Validity of Directors' Acts 

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

:. acting as afbresaid, or that they or any of them were 
- disqualified be as valid as if every s ich person had been ouly 

appointed and was qualified to be a Director. 

- 68 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. 

E. Election and Removalof Directors 

69. First Election of Directors 

At the first annual general meeting of the Company, all the 
Directors shall stand retired from office, and Directors shall be 
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elected in their place in accordance with Section 178 for a term 
of three (3) years. 

70. Eligibility for Re-election 

A retiring Director shall be eligible for re-election. 

71. Election in Accordance with Ordinance 

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. 

72. Filling casual Vacancy 

Any casual 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. 

73. Removal of Director 

The Company may remove a Directoi' in.ccordance iih 
Article 4 1(i) to the extent not inconsistent w.ithth 'to.'ision of 
the Ordinance. - --- 

VI. THE SEAL 

74. Common Seal 

The Directors shall provide a common seal of the Company which shall 
not be affixed to any 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. 

j 
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75. Official Seal 

The Directors 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. 

VII. 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 
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, bere recommending any dividend, set aside out of 
the profits of the Company such sums as they think proper as a reserve 
or reserves which shall, at the discretion of the Directors, be applicable 
for meeting contingencies, or for equalizing dividends, or for any other 
purpose to which the profits of the Company may be 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 

29 



0 



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

82. 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 trustees 
upon trust for the Members entitled to the dividend as may seem 
expedient to the Directors. 

83. Dividends to Joint Holders 

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

84. 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. 

85. Period for Payment pf Dividend 

The dividend shall be paid within the period laid downinSectioi25l. 

VIIL ACCOUNTS 

86. Books of Account 

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

87. Place where Accounts Kept 

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

The Directors shall from time 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. 

89, Annual Accounts and Balance Sheet 

The Directors shall as required by Sections 233 md 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. 

90, Compliance with Ordinance 

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

;./•. vCapitalization 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 ofdividend and in the 
same proportions, on condition that the same be not paid in cash but be 
applied in or towards paying up in MI 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 resolution. 

92. 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. 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. 

95. Members' Access to Company Pren-iises 

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 Membeiof the Company, to 
communicate. ., 

XI. RECONSTRUCTION 

96. Reconstruction 

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 whole 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 fbr 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 

97. Division and Distribution of Assets Upon Dissolution 

If the Company is wound up, the liquidator may, with the sanction of a 
2',  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 rio Member shall be compelled 
to accept any shares or other securities whereon there is any liability. 

XIII. 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 
finds 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 the 
Company against him, in which judgement is given in his favour or in 
'hiçh he is acquitted, or in connection with any application under 
Seion 488 in which relief is granted to him by the court. 

I •; 

C:'njriny 
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ANNEXURE C 

CERTIFICATE OF INCORPORATION 
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/ DEPUTY R80151RAR 

OF 
COMPANIES 

LAMABAD 
C.R.O.-4 

GOVERNMENT OF PAKISTAN 

CERTIFICATE FOR COMMENCEMENT OF BUSINESS 
fUnder section 145 (2) of the Companies Ordinance, 1.984 (XLVII of 7984/ 

cOMPANY PISTRArON (O.I-C•1977  

"XDT ADIXJ POW COMPANY LIMIT" 
hereby certify that the-•-----.-----.---•--........ 

WhiCh was Incorporated under the. 

Companies Ordinance, 1984 (XLVI? of 1984), on the 

day of ...... ... and which has filed a duly verified 

declaration in the prescribed form that the ondltIonsof clauses (a) to (a) of sub.section 

(1) of section 146 of the said Ordinance hays been complied with, is entitled to 

onmmenca business. t 

Given under my hand at
Ie1aba 

this ---------—-- day of 

one thousand nine hundred end ninety-aix 

•1 ;- v 



,2Z' /77' 72fX PCFP_2O6p192lDOS&F-t2.92-l2DO laol,. 

:4 GOVERNMENT OF PAKISTAN 

e 

CERTIFICATE OP INCORPORATION 

(Under section 32 of Me Companies Ordinance, 2984 (X VII of 1984) 

Company Registration No  I_fl1977  

Ihereby certify, thatK0T  ADDU CIPA1iY LIYfX.TJJ" 

is this day incorporated under the Companies Ordinance, 1984 

(XLVII of 1984) arid that the company is limited by_ 

this  

Given under my hand at  g  

day of APril  

tv ci 

.1/I 

Fee Rs. 2OO.ppO/_("p- 

one thousand nine hundred and 

Twsnty five lac on.l1r). ; 

( BISMILLAH ) 
/ DEPL9 RegWrar 

/ of Co mpaflh?S 

c;v .: 
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ANNEXURE F 

SINGLE LINE KEY DIAGRAM 



National Transmission & Despatch CompanyLtd  

Phone# : 051 -4939217 Oflice of the 
PLC # : 4903 General Manager (SO) 
Fax # : 051-9250532/4939227 National Power Control Centre 

NTDC, H — 8/I, Islamabad. 

No.  If / /9-f/GM(SO)/Addl.C.E (NRCC)/(Drawing). Dated: 

General Manager Engineering, 
KAPCO ,Kot Addu. 

Subject Sin&e Line Key Diagram Of 220/132 kV Kot Addu Svitchyard  

Reference: : Office letter No. KCW/2510/l I dated 24-03-202 1 

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 equipmen.t in Control room, 
Relay room and Switch yard. Any discrepancy observed in final drawing, be conveyed to the 
undersigned at the earliest. 

PURPOSE: Proposed replacement of 220/132kV, Auto-Transformers T3&4(2*10OMVA)  with 

2201132kV, 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 carri a aut according to 
EXISTING and VERIFIED UPDATED NEW dra ng respecti - ly. 

Add!: Chi - engineer (RCC(N), 
NPCC TDC, Islamabad. 

Copy for information:  
• General Manager (Power Planning), NTDC, Lahore. 
• CTO, CPPA-G, Istamabad 
• Chief Engineer substation Design, NTDC, 143-WAPDA house Lahore. 
• Chief Engineer (System Protection), NTDC, Lahore 
• Director RCC (South), Jamshoro. 
• Deputy Director (SfD) ,NCC, Islamabad 
• Deputy Director (SCADA) NPCC, islamabad. 

03/2021. 
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ANNEXURE C 

GENERATION LICENSE 



National Electric Power Regulatory Authority 
Islamic Republic of Pakistan 

2nd Floor, OPF Building, 0-5/2, Islamabad. 
Ph:9207200Ext:330—I'nx. 9210215 

E-mail oflice©nepra.org.pk  
Direct Phone: (051) 9206500 

  

No. NEPRA/R/LAG-18/ I O - 2004 

Chief Executive Officer, 
MIs. Kot Addu Power Company Ltd. 
Kot Addu Gas Turbine Power Station, 
District Muzaffargarh (PC 34060), 

Subject Grant of Generation Licence IPGL/020/2004 
Licence Application No. LAG - 18 
MIs. Rot Adtht Power Company LW.  

Please refer to your application No. nil, dated 17.06.2002 for a Generation Licence. 

2. Enclosed here is Generation Licence No. t?GL/020/2004 granted by the Authority to 
Mis. Kot Addu Power Company Ltd. The Licence is granted to you pursuant to Section 15 of 
the Regulation of Generation, Transmission and Distribution of Electric Power Act (XL of 
1997). 

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

DAJAs above. 

 

(Mahjbüb Abmad Mirza) 

tNPRA} 

Copy for infonnation to Director General, Pakistan Environmental Protection Agency, 
44-E, Office Tower, Blue Area, Islaniabad. 

I 



National Eectrlc Power Regulatory Authority 
(NEPRA) 

Islamabad — Pakistan 

GENERATION liCENCE 

No.  

:1 In exercise of the Powers conrerred upon tile National Electric Power Regubtosy 

Authority (NEPRA) under Section iS of the Regulation of Generation, 

Transmission and Distribution of Electric Power Act, 1997 (XL or i 997), the 

Authority hereby grants a Generadon Licence to: 

Kot Mdu Power Company Lirnked 

Incorporated under the Companies Ordinance, 1 984 

Under Certificate of Incorporation 

No. 1-01977  Dated 25'April 1996 

to engage 11 generation business subject to and in accordance with the 

Articles of this Liceflce. 

Given under my hand this  day of  Two Thousand 

& Four, and expires on   day of , Two Thousand 

& Twn One. 

a 

Registrar 
REGISTRAR 

EPR 

    



National Electric Power Regulatory Authority 
Islamic Republic of Pakistan 

Registrar 

No. NEPRA/RJLAG-l8// g - -i 

Mr. Aftab Mahmood Butt 
Chief Executive 
Kot Addu Power Company Limited 
5 B13, Gulberg-IlI, Lahore 

NEPRATower, Attaturk Avenue (East), G.511, isiamabad 
Ph: +92-51-9206500, Fax: +92-51.2600026 

Web: www.nopra.org.pk, E-mail: regiatrar©nepra.org.pk  

September 08, 2022 

0 
Subject: Renewal of Generation Licence No. IPGL/020/2004 

Licence Application No. LAG-18 
Kot Addu Power Company Limited (KAPCO  

Reference: KAPCO letter No. K4.PCO/CEO/2021/423 dated 24.06.2021 

It is intimated that the Authority has approved renewal in Generation Licence No. 

IPGLJ020/2004 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 

e°j 
(Syed Safeer Hussain) 

Copy 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-8I1, Islamabad 

3. Managing Director, NTDC, 414 \VAPDA 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-811, 

Islamabad 
6. Chief Executive Officer, Multan Electric Power Company, MEPCO Headquarters, Khanewal Road, 

Multan 
7. Director General, Environmental Protection Department, Government of the Punjab, National Hockey 

Stadium, Ferozpur Road, Lahore 



GENERATION LICENCE 

I  1PGL102012004 

National Electric Power Regulatory Authority 
(NEPRA) 

Islamabad — Pakistan 

n exercise of the powers conferred under Section-26 of the Regulation of 

Generation, Transmission and Distribution of Electric Power Act1  1997, as 

amended or replaced from time to time read with Rule-5(2) of the NEPRA 

Licensing (Generation) Rules, 2D00, the Authority hereby renews the 

Generation Licence [No. 1PGL102012004 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 

(b). The Term of Licence mentioned in Article-4 of the original 

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

(c). 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 

day  of September  Two Thousand  & Twenty Two 

   

 

rç  

 

Registrar 

 



ANNEXURE E 

PROVISIONAL TARiFF 



Registrar 

National Electric Power Regulatory Authority 
Islamic Republic of Pakistan 

NEPRA Tower, Attaturk Avenue (East), G-5!1, Islamabad 
Ph: +92-51-9206500, Fax: +92.51-2600026 

Web: www.nepra.org.pk, E-mail: registrar©napra.org.pk  

4. 

No. NEPRA/TRF-600IKAPCO-2023/ 2t6O  August 04, 2023 

Subject: Decision of the Authority in the matter of Grant of Provisional Tariff 
reQuested by Kot Addu Power Comsany Limited. ICASE NO. NEPRAJTRF-
6001KAPC0-20231 

Dear Sr, 

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

2. The Decision is being intimated to the Federal Government for the purpose of 
notific3tion in the official Gazette pursuant to Section 31(7) of the Regulation of Generation, 
Transr.iission and Distribution of Electric Power Act, 1997 within 30 days from the intimation of 
this Decision. 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 

Secretary 
Ministry of Energy 
(Power Division) 
'A' Block, Pak Secretariat 
Islamabad 

CC: 

(Engr. Mazhar Iqbal Ranjha) 

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, Islainabad 
4. Chief Executive Officer, Kot Addu Power Co. Ltd. (KAPCO) 5-B/3, Gulberg-III, 

Lahore, Tele: 042— 3577 2912— 19 



Provisional Approval of interim Tarifffor Kot Addu Power Company Ltd 
Care No. NEPRA/TkF-600/KAPCO-2 023 

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 I, Plant 2 and switchyard facility connecting to 12 transmission lines and 4 

autotransformers at 132kV/220kV levels ("Switchyard Facility"). 

2. 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. 

3. 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 (3d) 

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. 

4. KAPCO has submitted petition for determination of reference generation tariff for its 1600 MW 

(ISO) 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: 

Fuel Energy 
Blocks 

Energ) 
Purchase 

Price 

Capacity 
Purchase Price 
@30% Load 

Factor 

Total 
Reference 

Tariff 

PKRWh PKW/h PKRJkWh 
Plant 1 

Gas/RLNG 
Block I 28.4578 

5.2936 
33.7514 

Block hA 30.6851 35.9787 
BlocklIB 30.1558 35.4494 

LSFO 
Block 1 23.4265 

5.3784 
28.8049 

BlockilA 24.9567 30.3351 
BlockliB 24.5277 29.9061 
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Provisional Approval of Interim Tarzfffor Ko! Addu Power Company Ltd 
Case No. NEPRAII'RF600/K4PCO2023 

HSD 
 Block TIB 

Block 1 64,3231 
5.3589 

69.6820 

Block TEA 69.3862 74.7451 

68.6640 74.0229 
Plant 2 

Oas/RLNG 
Block IIC 30.3166 47231 

35.0397 
Block 111 32.0890 36.8121 

LSFO Block IIC 24.8629 4.6736 29.5365 
Block 111 No provision on LSFO 
Block tIC 68.85001 4.8306 

72.4878 
73.6806 

Block 111 77.3184 

\NER 

Mi1iORjTy 

5. K.APCO has requested two part tariff i.e. energy component aj4çapac1ty 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. 

REOTJ1!ST FOR INTERIM TARIFF 

6. 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. 

7. As per the KAPCO, despite the generation facility not being operational since the expixy 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 

swi:chyard facility is being made available by KAPCO to NTDC. The Generation facility ran as 

a base load plant and played a crucial role in supply of power to the local areas of Muttan 

E1e;tric Power Company ("MEPCO"), 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. 

8. KAPCO submitted in its petition that NTDC has also written a letter to KAPCO, pursuant to a 
meeting held 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 October 21,2022 at 24:00Hrs." 

9. KPPCO further submitted that the facility also has a major role in the supply of electricity in 

emergency 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 
th Petitioner in which it recognized the effectiveness of the Facility and its support for system 
res'oration by using the Black-start Facility. NTDC, through the same letter, advised the 
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Provisional Approval of Interim Tarffffor Kol Addu Power Company lid 
Case No. NEPR.4/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. 

10. 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 REOUEST FOR INTERIM TARIFF 

11. 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 apelUion, allow the immediate application of 
the proposed tar jff subject to an order for refundfor the protection of consumers, or 
for satisfactory security to be provided for refuna while the proceedings are 
pending before the Authority." 

12. The Authority has also considered Section 5.2 of the approved IGCEP, pertaining to the 

assumptions of KICEP. The assumption regarding KAPCO as per the IGCEP is as under: 

"Minimum Desvaich of 500 MW from Existing ICAFCO CCPP (Block-I and Block-
II) 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-RI) 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 Transmis.sion System Expansion Plan (TSEP), accordingl competent 
forum will be approached, after consensus among concerned stakeholders i.e., 
NTDC, CPFAG and KAPCO, for FPA extension or otherwise and the same will be 
considered in next iteration of IGCEP.' 

.' 13. The Authority also observed that NTDC Board in its 236th  meeting held on November 28, 2022 

approved retention of 500 MW capacity from KAPCO i.e. Block I connected with 220 kV 

system and Block II only OTs & STs connected with 132 kV system. The net dependable 

capacity of these systems/units is 645 MW comprising 347 MW for block I 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. 

14. The Authority noted that as per the NEPRA Act, for determination of tariff, a 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. 

15. 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, 
199S, subject to final decision and order of refund, if any, for the • tion of the consumers 
while the proceedings are pending before the Authority. 

Page 3 of 5 
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Components Block 
Allowed 
Tariff 

Rs./kWh 
26.8647 

Fuel Cost Component Gas/RLNG 
II 29.4660 

Fuel 21.1214 Cost Component LSFO 
II 23.1810 

Fuel Cost Component HSD I - 
- 

VO&M Gas/RLNG 0.6357 
II 0.6340 

VO&M LSFO 1 1.1027 
11 1.3643 

Fixed O&M Gas/RLNG 1,11 0.4232 
Fixed O&M LSFO 1,11 0.4395 
Cost of Working Capital Gas/RLNG 1,11 0.4 183 
Cost of Working Capital LSFO 1,11 0.3899 
ROE Gas/RLNG [,11 0.3388 
ROE LSFO 1,11 0.35 19 

Total Gas/RLNG I 28.6807 
II 31.2804 

Total LSFO 1 23.4053 
II 25.7266 

p.- 

/ 

4 

Provisional Approval ofInterim Tarfffor Kot Addu Power Company Ltd 
Case No. NEPRATfRF-600/KAPCO2 023 

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 

GasiRLNG 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. 

17, The Allowed a provisional tariff is for a total capacity of 500 MW of Block-i connected to 220 

kV and Block-2 connected to 132 kV. The despatch shall be on economic merit order with no 

must-run despatch. 

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

i. Tariff shall be on Take & Pay basis. 

ii. The ftiel cost components have been worked out on the basis of LSFO Price of 

Rs.1 I l,047.93/Ton including transportation charges and Gas/RLNG price of 

Rs.3,38 I .50/MMBTU (Rs. 10,722.08/Hundred m3). The fuel cost component(s) shall be 
subject to adjustment for variation in fuel price(s). 

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

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

Page 4 of 5 



Engr. Rafique Ahmed Shaikh 
Member 

Amina Ahmed 
Member 

Tauseef . Far 
Chairman 

NOTIFICATION 

20. The above Order of the Authority 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 

AAA " 

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

rv(sf 4z-' 

Provisional Approval of inlerirn Tarfffor Kot Addu Power Company Ltd 
Case No. NEFRAiTRF-600/KAPCO-2023 
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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 

ageny 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. 



ANNEXURE I 

APPROVED IGCEP 2022-2031 

_______________ A'1 



Inside the ICCEP 

18. Only Shalltfij is taken as a committed project from Category-I and II bagasse-based 
projects since it has been awarded revised tariff by NEPRA. Furthor, yearly candidate 
block 01100 MW bagasse has been considered from the year 2024-25 onwards. 

1). 370 MWo1 net metering is considered (or NTDC System each year. 

20. Candidate hydro power projects under 20 MWand connected below 132 kV (and hence, 

not in central dispatch) have not been considered. 

21. No candidate thermal or RE projects have been considered by name. 

22. Siddiqsons CFPP has been removed from the list of committed projects, due to LOS 
expiry and presently tinder litijation as per PPIB. 

23. Gwadar CFPP has been considered on Local Coal as conveyed by relevant project 
executing agency, i.e., PP113 

24. The COD of CASA has been assumed as AUgUSt 2024. 
25. Diamer Bhasha HPP has been delayed beyond the study horizon of the current version 

of IGCEP owing to the progress made so larby the project, as decided inc meeting held 
at MoE (PD), among representatives Irom NTDC, PPIB, MoE (PD), WAPDA and 
MoW&R. 

26. Existing Engro Powergen CCPP has been modelled as per data provided by MIs Engro 
CCPP representative in view oils Gas Depletion Mitigation Plan (GDMP). It is to 

highlight that minimum take or pay dispatch of 50% on the available yearly Permeate 
gas has been considered. 

27. Pursuant to approved NE Policy 2021, K-Electric syslem has also been included in the 
curren: version of lOCEP. 

28. For candidate local coat-based projects, the fixed fuel cost component (FFCC) of 11.2 
$ITon (71.821 WkW-year)andfuelpriceof9.97 $/Torr (0.88 $/GJ)havebeen considered 
as per ICEB determination of 2020 pertaining to Thar Block-Il at 30.6 MTPA. 

29. In order to cater for network requirements/constraints, some existing projects located 

near load center have been considered as "Must Run', for summer months, i.e., May to 
September uptitl year 2025. 

3t. Minimum Despalch of 500 MW from Existing KAPCO CCPP (Block-I and Block-Il) in the 
nionllrs 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-Ill) has been retired as per PPA expiry. It is pertinent to 
mention that the requirement of KAPCO beyond its PPA oxpiry will be assessed in 

ongoing Transmission System Expansion Plan (TSEP), accordingly competent forum 
will be approached, alter consensus among concerned stakeholders i.e., NTDC, CPPA-

O and KAPCO, for PPA extension or otherwise and the same will be considered in next 
iteration of ICCEP. 

31. 140 MW Habibutlaah Costal (HCPC) and 31 MW Alte,n serqy Limited (AEL) have not 
been considered in the existing Installed capacity owing to termination of Gas Supply 
Agreement (GSA) and de-hicorising by NEPRA, respectively. 

32. The COD of a committed project i.e., 84 MW Gorkin Matiltan HPP, has been assumed 
as of July 2024 instead of July 2023 in view oils latest progress. 

33. Following lead time criterion for the candidate power projects has been assumed: 
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Indicative Generation Capacity Expansion Plan (!GCEP) 2022-31 

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

stands retired either as per its PPAIEPA term or relevant CCoE decision. Major retirement of 

generation capacity for (he IGCEP 2022-31 corresponds to RFO based power projects, 

followed by Local Gas and then RLNG based power projects. 

Table 5-2: Retirement Schedule of Power Projects in the Exisrig NTDC System 

Sr. 
11 

Name ol the Power 
Station Capactty 

(MW) 

FUCI 
Type 

Retircment '(cam (F') 
Rationale 

23 26 27 29 30 31 

• Guddu-Il U (5-10) 620 Gas ' 

2 Jamshoro-I Ui 250 RFO I 

3 Jamehoro-It U4 200 RFO / 

4 MuzaIfargarh-1 Ui 210 RFO CCoE 
decision 

5 Memzaffarcja:h-I U2 210 RFO ' - 

6 MuzafIarOarh-J U3 210 RFO I 

7 Muzatfarcjarh-lI U4 320 RFO " 

13 I<APCO 1 400 RING PPA 
extended 

rk 
constratnts 

9 KAPCO2 900 RLNG I 

10 KAPCO 3 300 RI.NG I 

PPA expiry 

11 Ubeity 225 Gas I 

12 I-IUBCO 1292 RFO I 

13 Kolilnoor 131 RFO 1 

14 AESLalpir 302 RFO / 

15 AES Pakgen 365 RFO I 

16 FKPCL 172 RLNG I 

17 Saba 136 RFO / 

113 Uch 386 Gas I 

10 Rousch 450 RLNG I 

Total (MW) 7339 

Nole: A serisilivily analysis b assess 11w requirement ofoxisling IIJIPCO CCPP beyond its PPA expiiy. in yeals 
to come will be conducted in the on. Qoil:g Transmission System Erpazsion Plan (TSEP. 1-loweve,; co,,sidaie 
tIm !nslo,ical dispatch of KAPCO owing 10 network constiajuls in the region, two blacks of KAPCO have been 
assii,nadto slay in system upimii the year 2026. 

The retirement plan of K-Electric system is shown itt Table 5-3. A total of 6132 MW capacity is 
going to be retired from K-E system in the upcoming years. 

52 



ANNEXURE J 

COPY OF !GCEP 2024-2034 

System operator has submitted updated IGCEP 2024-34 wherein KAPCO has beei 
till June 2027 as per system requirement, copy of relevant page is enclosed below: 

retained in the system 



A significant quantum i.e 8330 MW 01 tlio existing thermal power projects are scheduled to 

be retired from Nrljc system during the planning horizon of tite IGCEP 2024. The retirement 

schecli.ite for the GCEP 2024-34 is provided in the Table 5-2. For the purpose of thu IGCEP, 

a power projerA stands retired iS per its PPNEPA term. Major retirement of generation 

capacity lot the IOCEP 2024-34 corresponds to RFO based power projects, lollowecl by Local 

Gas and then RLNG based power projects. 

lntdi !,: t-tIjfl.:(j! .,:t, IL'.:'_l I •.'t'j;t:t:: it Uu'. I:l;iiticj 1_rn 

Si. Ntme of Power 
installed Fuel 

Retirement Year (FY) 

lrttionale 

24 2!i 27 28 20 30 31 33 34 

rJTDC System 

1 Jamshoro-I UI 250 

G[NCOs 
Retiromenlo 

2 .tamsltot'o-lI U4 200' RFO 

3 Muzoflurijorlt-1 U I 210 YFO 

4 Muzallargartt-I U2 210 RFO 

5 Muzallargaitit U3 210 RFO 

S Muzallarcjarh-lt U4 320 REQ 

7 Gucklu-ll U 520 Gas 

B KAPCO 1300 RLNG 
Network 
constraInts 

9 Liberty 235 Gas 

PPAexpiry 

10 HUOCO ' 121)2 RFO V 

11 Kohinoor 131 RFO 

12 AES Lalpir 362 RFO V 

13 AES Pakgeii 365 RFO / 

/ '14 FKPCL 157 RLNJG 

15 Saba 136 RFO V 

16 Uch 506 Gas 

17 ROLISCh 450 RLNG V 

18 ARern Energy Limited 31 RLNG V 

19 AGL 163 RFO / 

Total (MW) 7,228 

K-Electric Systciifl 

20 8QPS[-U't 210 RLNG 

PPAexpiry 
21 BQPS1-U2 210 RLNG 

22 BQPSI-05 . 210 RLNG 

23 t3QPS1-06 210 RLNG V 

24 GAEL 136 RFO 

I.,  



ANNEXLJRE K 

NPCC LETTER DATED 22.05.2024 

GM (System Operation) NPCC vide their letter no 7040-45/GM (SO)/NPCC/DD' - l/CPPAG dated May 
22,2024 to CPPA-G, copy of which is enclosed below: 
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National Transmission & Despatch Company Ltd.  
General Manager (System Operation) NPCC 

No:  7t.' i- l$/GMSO)/NPCc/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.GMKAPCOLetterNo. KCW/2505/01 Dated: 10.05.2024. 
2.GM KAPCO Letter No. KC\V/2504/01 Dated: 06.05.2024. 

With referance to above, it is apprised that the load on Auto Transformers installed 
at K.APCO 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, K.APCO 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 !PCO region to ensure system stability and reliability. 

In view of the aforementioned facts vis-à-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. 

asi nWed)' \\ 
General Maiiagcr (System Operation) 

NPCC, NTDCL, Islam abad 

Copy To: 
1. Additional Secretary A-It, 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. 

National Power Control Center NTDC H-S/I Islamabad Phone No. 05 1-83 11557 Fax No. 051-9250851 
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RAMBCLL AT A GLANCE 

15,000 EXPER 
300 OFFICES 
35 COUNTRIE 
ENER43V 

With security of supplies, 
climate change. energy 
efficiency and resource 
scarcity as top priorities 
on the çilobal aQenda. 
there is . general push 
towards ienewables. 
although conventional 
energy will continue to 
play a significant role 
In the energy mix in 
the coning years. As a 
cosultanCy. Ramboll 
is at tht forefront of 
acldresing the green 
transitinn and offers 
a l,olist:c approach to 
energy that sLipports the 
sector on the journey 
towarus more sustainable 
solutions. Rad n,ore at: 
http://ramboll.com/eriergy  

BUILDINGS 
BwIdir,js førm ri ftjrthirienLal 
part ol our liv by apirip 
our ..i iiflilir ;nd daily 
activitia. 

Fr th.r.c rissui is, PwnboIi': 
daigri phito-.c.I)hy i: aIaj 
to rs.ke rO.)iil t.i the 
hurr.an epc-i i"iCA' .&. one 
ol Euit-pe- I..p I:.ijil.:l,rir$ 
desiriers with decacl of 
t'petiCflC. ill tlif, t;Ihal 
in.i1'at. cra.to I-loraIy. 
seL.ir.bk. anc.i awai& 

r5,ifl.1 buitrJinç that 
imptc.e life for uer arid 
enhance th errounciirig 
Iar'J cape 
Read rri-.r. of: 
hLL:ornboIl.coiVL.uiltjiriis  

TRANSPORT 
linhility fuI .rinraiC end 
social clavelopmort and wit 
&)% ot the worlcrs populati 
now luvir.:j in urban ereo. 
efficient and ieliable fran.p. 
.ystelf. are e ent.il. 

To meet lhi need. Rornboli 
has bc-ar. wilong on sorTie 
or u w.rrld. lEw#.i,t. (ii')5P 
irinovati. liii tfuctut 
irojects and is the k-ad;rig 
conultor;cy in the tJordi. 
market. 

Wc .rea by Vli.ie lc,r ti-.:iriar. 
authoiltias. contractnrs a 
k.cal .sut.hc.rittes by provkl 
niultidiscirjliriary technical 
erceltcnce ard niiriilnii5irci 
res.,urce usage. 
Rad moiC at. 
iitrpf/rrnht.11.cim;ri-ani, t  

PLANNING & URBAN DESIGN 
Rarrj,oll'e holistic approarh 
to urhon devok'pmcnt 
encoi'npas es strategy, 
planriinu ond Woild class 
technical i:feir services e'irc1 
is b:i.e:l :ili on ii'itsçiroted 
iuttdiscipIinsir. skills 

V/is ha-,n an Csleriajee tiaric 
r'coid v/.rl.ii'ij with a ntirrrber 
.f the wtrlcfs iaiget dLiaS to 
:rrr,Le li'eat'Ie. sutsrnohl. 
oigl impkmcnL'iblo Urban 
d'eloprnerrt solutic-ris that 
arc- fully ocLrpted to the local 
cOnte.t. 
Reai:I more at: 
http:f7rarrib011.corn/planning-
.30.l-ui'bai, deniin 
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COUNTRIES WITH PERMANENT OFFICES NORDIC REGION: DesunirL - Copeiihayea. company head oltice. 
Fir.Iand. Gnlan&I. f4u,wa Sweden EUROPE EeIium Cyprus. Eiar,ce, Gernin Italy. Netheulands. Poland, 
Romania. RUwda. Si,iv. Switzerland. Unil6d kingdom MIDDLE EAST; Kingdom of Saudi Arabia. Qatar. 
United Aab Emirates ASIA-PACIFIC: AustrIi China. India. k.donoia. Malaysia. Myanmar, new Zealand. 
Singapore THE AMERICAS: 8raa11, Canada, Mesico LISA AFRICA: South Ahlii 
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WATER 
\Vter L. C sittlal Li.. life arid 
one .f our most precic.us 
resources. Wc.ri.tng with 
municipalities. ulihiws. 
and irudustriel clients, 
Rambc.Il dra,vs C'li pEOIi 
rriulliclisciphnary ePArLlse tO 
mara4.a the mo'-t chaileiijin'.s 
wAter reciurc.s, wastew,tsr, 
aid StOjITI ?J5lr,r issues. 

Ve I Lelrote Lreeliiii-flt 
pr.:'.es sc.IeCtIon .,rici 
ençirweniig. opiatiur:itl 
!.er'I:es, nI iuyuL.tory 
nri5IO'flCr4 thici rili1ri9 Ic. 
deliver innovati'e solUticris 
that baiicrit both inclusIrie 
and !.00hry. 
Pea,i nioru at: 
htL'//iaiitL',ilkcoi,vwalar  

ENVIRONMENT & HEALTH 
As a Ic,blly ieeoni.ie'J 
eiwumrmental and health 
cc.nsultau.cy. we have earned 
e reputation Ic., LchiiicaI 
and s'.ientific ecaiieiv.e. 
ir,nC'vati')fl arid dient servke. 

Adeorr..es In s.ieIrca ,.r.d 
technoloiy nd 'sCjI'sii..i 
reruLtoiy, lesI and S.riAl 
i.r's5ureL 'reabs inc:as.,cigIy 
nipl. c.hliorp*; roe our 

CIlCflIs. We evolvg to keep 
pace with these cfiar.es 
- by adrilnU I)% SCIVICeS. 
contuib,ituncj to scit-ritilic 
advarces cr epercliricj 

ijr.pliicallv 
R,sad rnur. at: 
P,tt1t://iar,l...lI.cornJ 
environnienul-and-heiItli  

MANAGEMENT CONSULTING 
Narionel. fCyiOrCl and Iocl 
authc.rities are responsible 
for issues that AffeCt us All; 
from haIthcôre. ducatin. 
an.:I da, care to strategic 
plannini of irifrist,utu,e 
And ClimAte ifliubtuvez. 

tin 5u0 inn' ajers.ent 
ecperts. Rartboll r.cns as 
tiu5t'cl rrtr1r_-I tO piiljIi 

mini5tatk2r55. c rcatirij 
tI inti1t,ts seeded to r.v.ike 
infoi,ia..d stratdgi. doCiSiCrie 
that Prornc.tC stror.çiei 
sodelies. 

With unpreCedented levAlS 
of c..'nipetit'onu in the giobal 
economy. Ramboll fcs.uses on 
airmpowering privata ctar 
custOt*15 vs,Lr, ecpertise .'.rid 
pc.wenlul ufleumegerneflt took. 
Read Cr.ure At. 
hlti.rambulLcorn! 
rwinageriuent- orir.ulting 
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ENERGY 
ABOUT US 

REVENUE IN :i)1S 
UR 1ó3 FIFLLI F-J 

NUMBER OF EMPLOYEES 
ar,ihoII Erop-.y I:s :pprdt.. 

F BOO nn.wl, 
'JC'&Iic,t illy rOnownbI' 

 eniwyy 

C 

GEOGRAPHICAL SPREAD 
Risir.uc'U F a',.rcj' ,riices 
In I) :,n 

N-.'iwr), ..,F<, 

'utaiy. PpI..,,d. wteinJ. 
US& r.SJ,. i. ota, Ut.E. 
ir,,i,,. Si,,q,,. p atcI 

RANKINGS 
ii rz. k;d ni. 

i., .jner.,i oil. fl., F in 
Twi.r & Pn! .zwae r,', Ir, 
Hpar&,u. wctc, lo.L In 

WinO pp aPi ni. E 
In i)ff,.hc.,p iCJ lnoc.r'Oit.?r 
,,cilitIpi. Ii, t: a SF r Li 

cf jill. fltiiri. Finrial dari,n 
Firin COac. IIB raliki(qj. 

ONE OF TIlE LARGEST 
WASTE-TO- ENERGY 
FACILITIEB ON EARTH IN 
ONE OP TIlE WORLDS 
SMALLEST COUNTRIES 

I.. mrL at a 
niuljiclocip;inery cpn,ltr.cv 
tecIiii,cF Ii 3m Ii.( I r,C plpnrliaB, 
inI)r eriil cnflSt(UC1IC.fl 
ln.,ripjern;nr of ole of tIp 
worlcl3 Iar';s - Lp-tci-
eileiri Iac - tiL-s. which will 
e,iablO Sin-)'lpore El) ,eai tha 
be,Fita OF nnerjy ncI rofiltirce 
recovay it, -sini,:dtI4.n For 
years to pate (lm3e p. ii 

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 tnultidisciplinary 
offering that cuts across the whale value chain. 

The projects that we carry out fdr our clients typicafly 
provide the overall society benefits of securing 
the supply of energy, reducing ciimate impact, 
improving energy efficiency andcountering resource 
scarcity. In this way, we contribute to a sustainable 
development of the energy sector. 

As a people-based company, wq believe that the key 
to our success lies in the motivation, persistence, 
skills and commitment of our enfiployees.  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 integrity, deep 
specialist insights and absolute independence of 
third party providers. 
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OUR 
AlP ROACH 

A PARTNER FOR CHANGE 

WHAT OUR CUENTS GET 
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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 society. 

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 flexible to suit the unique 
challenge at hand. 
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HOW WE 
WORK 

C PROJECT 
EXECLJTIOI4 
MODEL 
Rarnboll's arnbiti'.,n is to be 
known as the consultaocy 
nd engireerinrj 

partnr rl ,,1sot the 
industry L;icvnarl'. 
for exc.ellunce within 
project rnnagornent. 
We ate cc'mnitted 
to CXCt3Fili9 client 
expectnt; ris aiiC. creating 
successful partnerships 
by consi. ently cieliveting 
optirni$aJ solutions, on 
time end within budget. 

To echiee this, we hove 
a comrn.r approach to 
proje&.t i artsJemnent 
across the Raniholl Group. 
1 his irickdes a 5tagi gate 
model covering all pioject 
phoses aid practical 
tools iht are bsd on 
inteinatiorially recoçjrtisecl 
standaics nd best 
practice: developed by 
Rambolt specialists. 

From idea to operation 
We assist our clients on all aspects 
of a project, ranging from planning 
and engineering design, to long-
term operation & rnaintertarice 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 (commercially and technically) 
for the client vis4-vis contractors! 
suppliers. 

NCE 

Unlike Jmost other consultancies, 
we wk both as strategic advisors 
and ar deeply involved in the 
implenentation phase of our 
projes. drawing on our hands-on 
expernce of the operation and 
maintenance of energy facilities. 

Stro4 focus on risk management 
Risk rianagement lies at the 

centr4 of our project management 
model and is conducted in order 
to anthcipate possible challenges iii 
relati n to time, cost and quality. 
It mv yes the identification of 
risks nd the proactive initiation 
of ris control and risk mitigation 
meas ires. 

DELIVERING 
TECHNICAL EXCELL 
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WORLD 
CLASS 
PROJ ECTS 

WE EXECUTE PROJECTS 
OF PARAMOUNT IMPORTANCE 
TO OUR CLIENTS 

AVEDØRE POWER 

PLANT, DEI1HARK 

- ONE OF ThE WONLO'S 

HOST EFFIcIENT HULTIFUEL 

POWER PLANTS 

,'.tu Lu. t. Ir,,,fl1n.o of 
,wcJwru P.:wer F'bnt ,Iit 
1 in tis las)!. Rrrnholl Ir,t 

. reg,;Ibr e.'iOl tO 
tire * sled or; a wicic 
r)njc of £*ClOIiSt cue. 
'NI l;r.e ctntdl.rup;d tot 
cleIeloprTrc;rt of the pltnts 

ntir,uu;I; er,d fl,.Ibl 
It; r;as' fiwl typrr5 

leeclinv up to lo;II•ft. S!4te'ol-
the cr1 motifucd prociuc.rioe of 
power an:I reaL for 

Coie;thcü'a dat; itt htIr, 
System (In .pe p. 13), 

Our portfolio is unmatched by 
other corisultandes and includes a 

wide range of projects daveloped 
across geographies. Each project 
represents a different challenge and 
a unique endeavour with specific 
requirements which demanded 
multidisciplinary competencies 
and knowledgeable management 
for its successful implementation. 

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

Throu h Ramboll's Project 
Excel 'nce Platform, we bring 
toget.er all aspects of project 
delivc y and the associated enablers 

of co tinuous people development. 
clean defined processes and 
gove ance, as well as effective 
know -dge sharing. This serves to 
maxi ise benefits for our clients 
by cr ating high value solutions, 
delivning project certainty, and 
nurt ing strong and enduring 
relati .nships. 

We joy a high client satisfaction 
rate s we are able to meet key 
succ ss criteria such as deep 
tech ical insight and solutions 
tailo d to our clients requirements. 
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ENER 
PLANINI NG 

GY STRATEGY & 

DRAWING ON CROSS-SECTOR AND 
MULTIDISCIPLINARY CAPABILITIES 

STRATEO DOCUMENTS 

• E.ncjy ,u.ç'i 
ti;ni i.re.:.:L 

• Ei; qy cppiy I,tri.i..i'.'i. 

• EII' .t.iI4y 

S,ry.. uLP.'u, 

• S,eftE 'IJ? 

• Enriy, ..iIc.icii & UurA 
aJ rr,. jrn.nt 

BUSIHES.'. CASES 

• I I'tr er.L plc,ioir.a 

• rcuI.- rmj 

• c&pE: r)i'y, & 

• 1i 

• Lii...cy: 
CU 

• CaL. - 
t.iL p. 

POLICY 

• Li..!.ty ai..iyk 
& c0rn1,iiat.':s 

• SQc,r'z' - LI,.,.'Iy 

• .UI, 1iC'i. 

ir,d 

DUE O(LRENCE 

• Ccsrin?. & rirr,r,I 

• ici;,,:i , .pi•raI 

• [-nr.rnnI,I •L-m.cir 

• Ri,k 

Ramboll is a strategic partner to 
international and domestic clients 
offering proven commercial, 
financial and engineering consulting 
capabilities to assist our clients 
with the development of strategy 
documents, business cases, policy 
and due diligence studies. 

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

We provide solutions to the 
challenges of our client: cities, 
universities, governments and 
the EU; investors; generators; 
transmission system operators; 
distribution system operators: and 
large consumers. 

We 4f(er a core energy strategy 
and planning team as the single 
point of contact within Ramboll for 
the development. execution and 
imp4mentation of projects globally. 

The ;ore team draws on Ramboll 
exp rtise ri 300 offices in 35 
cour tries to oIler our clients the 
adv ntage of a global platform with 
lead ng energy sector exports and 
loca knowedge across Europe, 
Non h America, Middle East and Asia 
to p 'ovide the right knowledge for 
the I ight geography. 

The team draws on Ramboll's 
mul disciplinary capabilities, e.g. 
wit in buildings, environment & 
hea h. management consulting and 
tran port. 



ENERGY MASTER PLANNING 
AT THE CITY UNIVERSITY 
OF HEW YORK, US 
ThA City Ur.i' e.y ci Nw \';.rI 
(CLI WY) I, LI nMI.ry k'.'Ju.c. 
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CARLSEIERG - NEW UEI3AIJ 
DISTRICT IN COPENHAGEN 
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I.; c,t. jr ,, k. 

lcauscj Ct)C m LI 

it, Ccs.cr,hatn cptr (:.r 
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a .CW 5)' La,rt,tA': t.If,Ct 
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IuI,aand tIi. g lsiuii i.!,t 
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ND ENERGY 

OFFSHORE 
:.-r or U. oil.:fc 

CKI ri;a 
fo;ei f.uuijr nc 
by ihalI. 

ç ONSHORE 
We I'C p;Jd . pert 
ufliuI c' ci h- eut1 Lrrne 

ann; •l rrcr 
iI(, 'C' 13V! jiG r.r,U,lttie'. 

WORKING WITH WIND ENERGY 
SINCE 1986 

ONSHORE WIND FARM 
RASKIFET, IORWAY 

Th i''i; t .l; ar Munich in 
Gurrnztn'. 5&.dtw,,I;e Munchen 
Gmbll iWV'.int.ndn to 

,nri.te 5u1 wnr cireh oflL'J.y 
4t IL'. pIart I.', (0"C( 311 drnncly 
cins.umpbc. in Fknich by 
2C'i. 4 p,. 1 QF the. i,rnieivour. 
WM hcip•estecli,. t.eeral 

.r.,h1'r and a8nhor wind 
fcrn in w.rct including 
R.k.f let ho,a Wind Fain; 
in I4..r'tv. • buf,,If ..1 SWr1, 
t3TnbII ci'.iiicJ tiiclinic& clue 
'.luliye e,ce including 
yield; ,i.'.d 
tub u;er,l y  Comun1351on0'.l 
tat the £up rei3;ar; ai thu 
run! lruClI ul.race a' 
th 1_ync  EgInr,u. 

OFFSHORE WIND FARM 
BORKUM EuIFFGRUNO I 
R.-Iflb..jl d,.11jil.uted L 
O.lu1n ;.ccenhut unclallali..,it 
dl II,c Ii;nt ,Ih;.,l.t 
s,fndl Lurbi;:e !c,udi.41d, 
tU ,fl I ;c a.uctor, 8sU'et 
.IcU.Ct CcDJ tecjin..,Iy.'Iiie 

ot n •.r' I. icI,•I,•I 
Llti cletip.. ut the dh)  tar Ihc 
aIill1cr.io..I ta.sn Est,Lun; 
Flird <i  In. oil Iltu '.rrr.no 
is .ini &,.r.kern. lhc E I 
i4 tIcch.t.,.I w,ujt tltii 
i000jatlo.... hat ,wc dq..J.jCl Into 

iho,i,&, a.kIe.tIa It 
b ;r.. ,I1ndi; ., a.i;:.la th!ifl.j 

.fl,i 3.iIy ni 0tc. 'iloch 
,l..,..... .1.I;4;,oc, t,:r.o blrdt 
jI. tli c.'.h.d II a1-dhiI 
a lul.i.:r .. rattIn,. flrtin.j 
ru. ;,.:; :;:n.. , !iM c .re.. ,,dr 

I..; ntc.; lu..%l ,ItcyIluflo 
(lrne;u u.. t,. 

With the rapid growth of wind 
energy production worldwide, 
Ramboll offers our clients 
international, multidisciplinary 
and wind specific competencies. 
We offer expert services for the 
different project phases from early 
feasibility, business case and impact 
assessment studies to planning, 
engineering, implementation, 
commissioning and the subsequent 
operation & maintenance and 
eventually life-time extension or 
decommissioning. 

We can effectively manage the 
entire project or contribute with our 
expertise in different sub-projects 
according to our clients needs. 
Ramboll is a full-service consultancy 
and wind energy leader with global 
knowledge and a network of 
offices and resources that serve 
clients locally. 

. 
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SC*LAP ENERGY 

SOLAR I1EAING 
T(.' and 

1lr.IIOssu i.i,r ilLill-) Ia':tIti 
cl ii Iie i. tin 45'. 

IF,.: .,ni;II.. f,')Ld' 
,nci ir,:; :hi to dtt ct 

O,i ce 
Itci, Iltiln'y 3e"iccs 
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arcd c c.5-s .J i cI.-tr I ,tti, , 

pla'.t i. r.irtcItj 110(11 700w 

tO 5.r th,,c ThOit0 r,. 

• CAPITALIS$NG ON I 
SOURCE OF ENERG  

E LARGEST 
ON EARTH 

SOLAR PV 
.v,c.c,II ra c.,',r its je.ta cIt 

tie,cerk cc, wit Ii Solar 

(nory. Wc'. tavc iti,tCcd 

o tic' w_.: . ti rfl(If Llt,srt 

500 S51.S I.. suItS'. cOSle 

St.'131 PV (I'.'i,t I. tLI. L5, 
arir. Gut c•' it,'itS Lisa,, 25 

cocccstrtGc a. oilrtcl tic1, a,orid. 

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 h.jture-
proof solutions based on expert 
knowledge and state-of-the-art 
technology. 

Solar PV 
Our multidisciplinary structure 
enables us to offer holistic services 

covering every aspect of a solar 
PV project worldwide. Specialised 
teams are assembled from across 
the entire Ramboll group to ensure 
that the strongest expertise is 
applied to each individual project. 
Our services within solar PV range 
from expert planning, ergineering 
and project management to 
resource and financial assessments, 
as well as other specialist studies 
irsctudtusg ESIA. grid impact studtes. 

arid performance monitoring. 

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

we prbvide innovative, efficient 
arid cst-effective solutions for all 
kindsof solar PV projects, including 
solarV pOwer plants for lPPs and 
utilities, solar PV for commercial 
client with self-consumption 
and lar PV as a substantial part 
of hyiid energy systems. For 
evers4 project, we always strive for 
sustnability and with that in mind. 
we p(ace the focus on designing 
long-lasting solutions. 

Sola4 heating 
Larg-scale plants are a special 
Scariinavian concept for solar 
heatg, supplying energy to the 
locatdistrict heating network 
throtligh a heat accumulator. 
Ramkoll has participated actively 
in th development of these solar 
heating plants and performed 
research into the latest technologies 
and jnderçjround storage systems. 
We also provide consultancy 
services relating to their integration 
into existing heating and combined 
head and power plants. 

I 



BOOSTING SOLAR 

HEATING IN OENMARX 

In cOOIcrLIo4  with Rrnb.II. 
ik.rc InLI iP.tII ar 
sOuthali jlutlt,akJ- LotamIIo;tr. 
Vopi.s ari Gua 
to raw fit,) ibl.3 thtraI htiaac 
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WASTET•ENE GY 

EXPERIENCE 
Rijrnt'c1I ha c-r'rt.cI en 
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ri 45 cc.u,.trl-;:.. p.idifl 

c,:tcsriins9 !.h 'rCC fir 155 
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LEADING WASTE-TO-ENERGY 
CONSULTANT 

WASTE.TO-EI'IERGY 

FACILI7Y 

IN LONDON, 01< 

Par isi is .sctincj Tiinicai 

AchiS.,r in Nrrtls r.dn 
\VatL? stuth(itr NLWA) 

ri thC delive'.; c'i its Nrth 
Lcnon N,,.i: C Powar 
Protect Rinull is Iadincj 
tilt design tvcic,pmeet 
c( a n1w s-or-th. -art 
7CiOStt,a wC:ti'k.-nry 
iacriity with . iLiiisd scnsl- 

d,y.'wot iic rat IreatrIseni 
to nicer. S,o EniirrinicjsiaI 
Practice. Wi heec also 
c,iiducted t;c.rou5jh tceliric:il 

lt5lt5sSnieiit oi the sAisLing 
it gy totili!, to 

estetlicli itt Cc.rsciiLic,n Cml 

ttiLur scnr.:tltd tiirterrsance, 
pte3iiit I Cliii i3tiitS 

For neertin hi I ociuircn,an'.m 
arid costs r. ;er shorr'terin 
and rncdmuisimsrrt 1101 int. 

As the world population arid energy 

consumption increase there is a 

pressing need for the reduction 

of. waste generation, high-quality 

recycling arid the use of residual 

waste for efficient and clean energy 

generation. 

Recovering energy from waste 

RamDoll is the worlds 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 project - rorn idea 10 operation 

- end the combination of our 

experience and expertise means 

that we can provide no-learning-

curve client support. 

Ou' holistic specialist knowledge 

covers &l aspects of asset 

management, including upgrades 

and retrofits. and alwayswith 

a focus on cost and process 

optimisation. 

Biogasfrom waste 

Organic waste has become 

an impbrtant raw material for 

boostirg biogas production from 

both r'tanure and sewage sludge. 

Bioga can be used locally for the 

generdtion of electricity and heat 

or it c4rt be upgraded for injection 

into tl* natural gas network or 

utilised as a transport fuel. Ramboll 

has rnny years of experience in the 

succesful implementation of biogas 

projects. Our technical expertise 

enables us to handle the specific 

challei'iges that arise when using 

organic waste for the production of 

biogas. 

ICONIC APIAGER BAKKE, 

DENMARK 
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GENE RATION 
EXPERIENCI 
F.,r,iboII I1a J.,)I,rit,Ll and 
c;Trtu_tCd nee it.,n 10') 
(diCit f.we ait. ir,cIudri 

Of the flOi .?ricn'cy 
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fron. fo,l f e. to bicm:. 

INCREASING ENERGY 
EFFICIENCY WHILE REDUCING 
CLIMATE IMPACTS 

TECHNICAl. ADVISOR 
FOR POWER PLANT IN 
SALALAH. S)MAN 
RarnoII w Iectd by 
Oman Pov,,r and Waler 
FroeuTenie,,l Cornipany SAOC 
to Ie th i. hnkal advisor to 
the eiectrkty oil-taker of the 
Saiatat II WP POwCY Plain. the 
pioject re-IteJ in a 
elficitinit pi-ra with ci, er.ezjy 
orweraiot that went from 

tti. .'..tng ptimt t ,  
54i ir (h its',' plant. The 
new .I,'iflt to; a Ii. wee 
(uet r nu?ipi;on cOd 
reduced e..,isiuni. 

As the world shifts towards a 
sustainable energy mix, there is a 
need for thermal power generation 
plants to reduce emissions. 
by rnaximising 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 
level of intermittent energy sources 
increases. 

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

We have e,tensive experience 
in the design and implementation 
of flexible, fuel efficient combined 
cycle and major thermal power  

plants, including expertise in 
superritical and ultra-supercritical 
boiler plants. 

Our urnique position has been 
acquitd through our contribution 
to thedetailed development and 
implementation processes of some 
of theworld's most efficient power 
plants. 

Our specialist knowledge covers 
the full project life-cycle, from early 
feasibility study stages through to 
implehientation and subsequent 
operations and maintenance 
suppert, failure investigation, and 
power plant rehabilitation and 
upgrades. Throughout all phases 
we alWays strive to set and achieve 
the highest standards of health and 
safety of a project and subsequent 
plant operation. 

LYNEP4OUTH POWER 
PLANT CONVERSION 
TO SIOMASS, UK 
Rz,mbull c ovudind ancir.eerog 
OnuIraii y ac-.vi.cs to the 

corwt'rs:c.:. t L:.,nem000, 
Pnwtr Ph, .1 front roOt to 

he cOuw.,,-tel plaiit 
a Ond .5•;,OhlW 1 

lc,w-carbn aie.iric,t, to the 
natl',Oi 0k1 Wood r,IteLa 
,e iwpo. d to the plant 1.orn 

.nlabel lu,,i :.upIy ti.. kets. via 
a ra.-,ly .'niuuc.td L'lornast 
inlOort tun rairial at the Port of 
Tyr,c iN,.asiIe UK). 'shuc.h 
Ioip with It.., power uls,rnt 

tinj sit., hal storape and 
hafldlI:.j. also fell WIthi tie 

of ItOinbolis 
wc,,S, (irni.ve o 27. 
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OW &GAS 
INSTALLATS;NS 

RAP4BOLL IS INTERNATIONALLY 
KNOWN FOR OUR OPTIMISED OIL & GAS 
DESIGN SOLUTIONS 

RECORD E.EAKER 

UauioU bi4.e h, wctk( 

r,<ortl O1 ;frc'p 

fl5tIIOt Or,) 3G ielin. 

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

modifications, maintenance 
and lifetime extension to 
decommissioning. 

To make it in today's  fast-paced 
and competitive oil and gas market. 
companies depend on advanced 
technical solutions that combine 
economic efficiency with stringent 
health, safety and environmental 
standards in the production and 
distribution processes. These 
elements form an integral part 
of Ramboll's independent and 
niultidisciplinary corisultancy 
service, which covers the entire 
asset life cycle - from early phase 
studies. FEED, detailed engineering. 

We excel in 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 & LNIG. 

. 
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RECORD-BREAKING 
POL,ARLED PIPELINE 
This uflpreedentoct 4(2 kn 

pipeline rassinu th Arctic 
Circle on an extremely uneven 
eebed con,ects new fields in the 
Norwegle.n Sea with eeistirtg 
infrastuctureS to secure future 
eneryy supply in Ettuope. Tle 
pipeline was installed ut Water 

deptllt reaching LB5 m. settinC 
a world record for deep water 
installation ate 36" pipeline. 
Rarnbc,ll was instrumental in 

signing the p fleeting tecr.nical 
tr'lutic'ri fgr Me ptpeline, McI. FEED, 
detailed design, uoute ciptimisalion. 
pipeline ti-iri. goOtOchnical 
foundation design. risk and eatery. 
EIA, and intertacS coordination. 

INVESTIGATING TWO CONCEPTS 
'FOR THE 'TYRA FIELD, NORTH SEA 
'The T'i.s Field it tIt North Sea 
Isas been in pic'ductipn für thirty 
yearS, and the fciIites arc- suffering 
from eabccI SuOSidance. old age 
and increasing operating eepepsa. 
frlaarsl Oil (now 10101) was 
assesSing sveual lifetime oTerwloru 
..ptions to make continuad 
openstuor, feaaihk. For the Tyra 
Future redeveioprseut project, TFU. 
ReurbuIt carried out two gre-FEED 
(conceptut) s:udi. Concept 1 
focused on esanslnn5j the rebuild 
of Tyi-a EaSt irdo an unmanned 
Satellite producer. *visile coflL'epI 2 
iruveSt'9ttd an uptiolu to tbui1j 
lyre East as a field centre with new 
topsides for several of the esisting 
WL'iihCad anti riser plCttOrms. 
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AS & LNG 

GLOBAL FOOTPRINT 
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BRIDGING 
THE GREEN TRANSITION 
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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. 

as forms a substantial part of 
the energy mix that keeps modern 
society running today, and will 
conUnue to do so in the future. 

With origins in a gas-producing 
country. Ramboll 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 unique experience 
range from onshore and offshore 
gas production to infrastructure 
projects. 
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gas eactar In thr' coatiry. 
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BALTIC PIPE 

- :l\ y1 GSRMAI/Y 

RANCE  

TECHNICAL ADVISOR 

FOR THE BALTIC PIPE 

Since inali nj a fsiliI;tv 

tiicly in 201F are.f th EPII 

terrn.n& Fatibriity CtLiCIY 

fl 2017. Rmlc,tl baa i..eeir 
the techflrtdi acIvltr F<e 

the Baltic Pipe project. The 
Baltic Pupa is 
as oar, 01 I5 pro;ects of 

ccmm(,n interut (PClj and 
aims to futtr.i ctrenptben the 

European inteinal .rpy 

tThukCt. The Baltic Pipe will 
pr0v4da aft orclahte. secure 
and sustAinable railablo enerçsy 

not runly in Denmark. T-013r1d 
ariu.l Sweden. ut also in Central 
anti Eastern Euro)aarr countries 
iaJ DltiC countrieS. 



DISTRICT ENEGV 

/ 

EXPERIENCE 
B,ind .,i 4n ycan, CI 

irLOII ha 

y.rCId coillancy 
10 ,t:.'e tI.ar, 2UO 

distr,cr oC 

9T( IJWl,ltlui fr'rn 

'iJIt?1-  Ch.n1GC to city- 

wi,1c rn.'.n '1011 n.:w3rF.. 

DELIVERING 
OPTIMAL SOLUTIONS FOR 
DISTRICT HEATING 
AND COOLiNG SYSTEMS 

District energy 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. 

Rambot! is globally regarded as one 
of the most experienced district 
energy consultants in the world. 
We are also one of the very few 
consultants that offer our clients 
a full 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 plarlts. geothermal and 
solar thermaL By use of large heat 
pumps - which enable the Co-

production of heating and cooling 
by reusing surplus heat front 
facilities like data centres - we also 
work with electricity integration in 
the district energy systems. 

COPENHA'3EH DISTRICT 
HEATING hY5TEM, DENMARK 
Coprhcjns (1010CC 

13110(1 s,'t lelr. one .31 thE 
I.u,te5I in tie ,nrIj. nd the 
C.CcteJ net'oks otluply 

tc'w-c3rL(.i bOAt LC' a City 31 

onci 0 li,3r. poopla. Pta 
than TO ci ,c RAnlI 'till 
been the 1' ettOpti(tn 

CnpciOhaiisn IIE.3lIntI 
TI-A lrliie,.lt Conlp3nye 
niani coni it -nit proviciin J  

C.3tSiiItCll y it.3p':I' 
iluriliq eli i.3gct, ni 1(10 
proinot frt.oi I3nnIri(1 and 

Iflhi3;. ye on 3rd 
r,salrrtoIaI;tn CI IIie'city-v:ide 
s/item. 



REPLACEMENT O DISTRICT 
ENERGY SYSTEM AT STONY 
BROOK UNIVERSITY. US 
The nw Ui;trit eneIy 
systiari S itt5Ii th 
th.rrna! r,ods .ir St.riy 
Broot. Uiraiertily. eht..h is the 

Isrjut reear.h Llluiv5ttuty 
ti& Itt.i Sttc Llni'ae iit/ c.I 
t'lw 'i.,rk systen,. Inc v,.pic 

WaS 0' Ibifflild l 611 iCti.D 
utiitersity eSiripuS and pIiaad 
ID mini,Y,si iflteitiiptlons of 
.icâCieiric wci,I end tn asoid 
the, u.ic  .4 IO,lt'c.riry ty.titis. 

C.' 

DATA CENTRE SURPLUS 
HEAT RECOVERY. DENMARK 
Pamboll he,. providod 
coreuItancy serIcas Ii the 
district Irstin coinpaily 
Fjeiuivarn.e iih (ifl an fltr1j'J 
centre with 151 iC heai p1imts. 
utillsind a;.cer.s heat trc'in the 
servei tot , I nS5S ..5ta ,.ei,tre 
in OtIe.. The ,,3.SL ptflnI 
pri:.rc•:.t. the LenIperalura of 
the waste hF. so that it car. 
Lie, ijS'id in the loczil diLritt 
hoatinfi nntw:iik twill be 
DCninaits I,l5t.lSt hear fUI1l5) 
ta daLe. end titili stior c.l 
deli. cur,tte e~ces heat has 
riOt UC.,Il iIiin iii this scale 
betoru ywher. in the woriS. 
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PONER TRANSMISSION 
A&D ISTRIBUTION!. 
PEOPLE 
R.reboll is,. pacisli!.It. 
io trsa,:, ,.,.wr, 
.ivtriLetiuri p'v:in terde.e5 
trwt r,np0 
tcci,ei .ikii t t' ILlS 
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.)flCt pU4ILCt r,.nc)einent. 

ENABLING THE INTE( 
OF RENEWABLE ENE 
THE ELECTRICITY GR 

RATION 
GY INTO 
D 

UPGRADE 0' POWER 
TRANSt4lSSl)N SYSTEM 
IN 14ORWAY. STATNETT 
Du to il,. ece 5nd (ethnical 
condition o' cistirly power 
line,., trw ele tricily demand 
.jrth It' cites ed the 
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enewables he trEr510i3s10rs 
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rinft'rcen-,E .t, Ir,cludlnq a 
row .2O' • ransri,.son 
lire end the ..radrr(I of 
eahtin line;. Tt.iO Fan made 
it pntabl t conr,0tt new 
wind poce to tire main dd 
cud provkh. a saccirl tupply 
of enerjy ii Central Norway 
i,image p. bottom left). 

ELECTRIC OISTRIBUTION 
UPGRAOE AT ITHACA 
COLLEGE, NY. USA 
Over th pt-.t S years, 
080. now lamboli, ha,. 
perlorrrrec clectri,a1 sI.itiies, 
ciesirin OrCi cn3(ructin 

m,niirt ion fcu new nd 
treclod riedium 'icltcje 
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ithitca i01e90. The purpose 
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pruvldu :.eur riiabiiity 
brutdiruy; n campus. woridrrj 
CiO5niy .ini' 1 tISO .arnpUs 
.ndrnini,.L:, lot' Sc rwisunnie 
rjisri,i)tio of daily oIneIations 
Limop, p. 7 Outlines le,ht
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In a 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 or the future. The power 
networks of the future will need 

.to provide security and reliability 
with changing generation profiles 

and higher levels of intermittency. 

With its knowledge and expertise 
Ramboll is well placed to advise 
clients ott the impact of new 
generation connections end 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 O ner's Engineer services 
for pri eCt delivery as well as 
detailh i engineering design .when 

appro nate. 

We h ye a wealth of expertise 
and at perience En power system 
sLudie grid connections for 
therrr it arid renewable generation 
and I ge industrial loads, offshore 
trans ission systems. transmission 

lines dnd towers, cables, AlS 
and 3lS substations. switchgear. 
transdormers and reactors. 
protetion, control and automation 
and FIVDC  interconnections. Our 
capaility is at voltages up to and 
inclu4ling 500kv. 

Our ower transmission and 
distr4ution skills are complemented 
by Rmbolrs expertise in thermal 
and enewable power generation. 
offsl'ore substation platform design. 
civil nd structural engineering and 
envionmental impact studies. 



TECHNICAL DUE 
DILIGENCE FOR OFFSHORE 

TRANSMISSION (OFTO) 

ACQUISITION, UK 
Rainboll .rovudcd 

technI,,I due diIiçone 

sr,iCes to Diamond 

Tran.NT'ist,iOfl Cc'rprttOn 
(i,rt o the MItUhi5hi Group) 

in cotintOn wLh the 
ctuiiLiOn process for the UK 

ofIsIios tr,,rtsrnirsion tOP rc 

actorees The,e tthOrflt& 
provide tho IreflSmi.'iUfl 

tiik bst'V.*fl tht eTshore 
wlndiarmt, and the or,stio( 

9zid cyttern. 
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TOWERS 

COSTEFFICIENT 
DESIGN PHILOSOPHY 

RANKING 
Rc±rntx,Il ; ,.snkad tlic o. I 

reripo cois- any gIoh.,Iy by 

SNP wlulir. To;Ors & 

;nI.nnae' 

n. FOOTPRlC3 C 

t're dun zo.cc10 mastt 
ansi toar ar.&arsd ShE wOrld 
hen Ire R inbcli stamp. 

AN INNOVATIVE SOLUTION 

FOR OVERHEAD 

TRANSMItS1ON LINE 

TOWERS O ENERGINET 

Togcther -iith tise arthitect 
Iis4Iflg+V. citlrny. R±urnboil 

was a0poi- tad to desiqn 

the ln;uovSuea Thor lowers 

or She kY gu'Il br 

C
Energlner The lransmiwron 

line will eabIish hkIh voltage 

cor.nectit.,r irs the souti±crn 

.n.I wet:rn part of Jutland, 

DenmrI Crrrssasac± to 

tsJitiOns LrarsmiiC.fl line 

towers, rn..de ss Stol angle 
bars, tIs0 55±5W lowsr it IflC($e of 

tteCl lubc 5lCrnent!. to octallr 

an degan J.sign, which 

l installs 3 and mlrtained 

w.th I.55  :liort, compars.d 
to osi.tirs power pylons. 

150)4 MAST FOR LUND 

UNIVERSITY SWEDEN 
Ramboll wu(crCl SOW C lull 

turr.ke,00lract with Lsnc1'n 
tJnis.arcir los the n)ir*eruJscJ. 

puocurenielll gnd On!,tru'tion 
CE PC) 0± 5 SOIlS I3II7Cd bOS 

rn5t. .&(t*r uompl.4500 of 
thus dustaied desigr,. Rnru'boll 
lswsdle.J 1555 unasst,laLtuflny 

and rjeli.pcy of mast srs1 

es.ccs,so'us balurs, Lanupl*rrsfly 
She irsau1a110r of mast and 

loundat',ns. In5taiitlOn of IISC 
mast-se.. 101w w5r ertcunsed 
by l,uslics Dtcw Cinag.s C'- Ms). 

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, measurement and 
design to construction of masts and 
towers. 

Ramboll focuses on reducing the 
total site costs for our clients, 
without compromising on 
sustainability and high quality. 
Our 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 
installation time. 

Supply and installation 
In selected business segments 
Ramboll offers a lull 
turn.4<ey towers solution to 
our 41ients, from engineering, 
and frocurement to 
conruction (EPC). 
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ENERGY STORAGE 

KEY TO LOW-CARBON 
COMMUNITIES 

Ramboll offers our clients the 
smartest solutions for their projects 
and society based on expertise in 
analysing the energy infrastructure 
and its energy carriers for 
electricity, gas and thermal energy. 
We take into account qt.iality and 
time - ranging from seasonal 
storage to frequency stabilisation. 
Our solutions cover electricity, gas. 

district heating (hot water) arid 
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 stabilisatiori, hydro 
power and pump stores, arid 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 exploited 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 
jr' times of high prices. Compared 
to individual solutions without  

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

Ramboll has been involved in a viide 
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 
promising. These assets allow for 
great potential to dynamically act 
as a load or a resource, balancing in 
real time the many requirements of 
our Critical infrastructure. 

With our s:m. .ntion tools, we 
support and '. :sign all kinds of 
battery storn and assist our 
clients in the plementation 
phase. Our se !ices include both 
the electrotecinical design and 

the economic optimisation of the 
capacity arid power. Depending 
or 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 energy plants and 
save the energy in times with excess 
renewable gerierotion. 

WORLD PtCORD SNEAKER 
b ,k tho c,rIl 

r.jor1i Tr'r rge;i ic:,' t)r,1O 
pit :iiI, ih- 1Eiigi nd 

,, rt,.ii , ,, 
iit ;a p., liiy. 

USING SUnPLU$ ENERGY 

ihe.:fli.tjs to, ene'rjy 
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HEAT STORAGE PIT 
RECORD IN 
VOJENS, DENMARK 
As 4 Corflultnt tcsr V.jc-ns 
Di;:rict Iluatiflsj in JU513nd. 
Denmark. R.unboll deined 
aid con,.truiLd 200.000 ri 5  
heit r.tor5,*i lacilily in sri old 
5rbveI .It. It wss drwn by an 
4i teni.ioh t the Lur. eola. 
heating pinC from 17,500 rn 
Ic, 70.000 m- biking the 
world record In inC process. 
Th nt;r prc,jet was caijiud 
out without ubldy and nac 
r,,duced the coSt of ha 
prodij.tioui ssibstantwIli. 

CHP ACCUMULATOR 
TANKS, AVEDeRE PLANT. 
DENMARK 
Ramboll designed lnrcje-..cale 
heat. autisulatora, allowing the 
AveriSure ClIP 'larit - Dna 0? 
worlrl'i. most efficient multi 
rusi puwbi picnIc - Is, clucot.plu 
I,At And power pruduction. 
c.ptlmlsc cle,nancl econoinirs 
end support a 5y5'eur. witls 
high wind ps,wer gunerotuon. 
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DIGITAL INNOVATION 

DRIVING INNOVATIVE 
THINKING THROUGH SMART 
ENGiNEERING 

Innovation is at the heart of 
Ramboll's aporoach. We see creative 
thinking aid innovation as key 
drivers for success and with that in 
mind, we continuously invest in the 
development of new engineering 
methods and techniques that 
harvest the full potential of new 
and existg technologies to create 
and offer more efficient and cost-
effective 3ervices to our clients. 
Below are some examples of how 
we use the latest technologies to 
help our clients solve their problems 

and advaice their projects. 

True Digital Twin 
Offshore structures such as 
platforms and wind turbines are 
billion dcllar investments. With the 
True Digital Twin techr.ology the 
operation and maintenance costs 
can be reduced and decisions 
on lifetime extension can be 
made or. the basis of a genuine 
understanding of the structures. 

Rambolis True Digital Twin 
continuously 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 
digitalis-tion. This intelligent asset 
management technology can be 
used fo assets in other parts of 
the erie-gy sector where structural 
behavicur can be monitored. 

ROSAP/cloud computing 
The Rarnboll Offshore Structural 
Analysis Program - ROSAP - has 
been developed over the past 30+ 
years to meet the ever-increasing 
demands for structural design, 
optimisatiort and lifetime extension 
of offshore structures. ROSAP 
provides indispensable tools for 
new design, modification work and 
lifetime extension assessments 
of onshore and offshore steel 
structures, covering all phases from 

transport and lifting to in-service, 

To further optimise the design, 
Ramboll has worked with several 
cloud vendors to improve its in-
house software in this area through 
cloud computing, providing our 
engineers with a patIorrn with 
faster, more robust and cloud-based 
storage and execution. 

yR/AR visualization 
As our energy projects and designs 
become increasingly more complex, 
new solutions are required to 
visualise our projects, both in the 
design phase end during operation. 
VrtuoI Reality (Vp) presents 

itself as a powerful technology 
that delivers more realistic and 
interactive visualizations of our 
engineering designs and models, 
while simultaneously enhancing 
the communication process with 
project stakeholders. Unlike yR. 
which reouires an entirely virtual  

environment, Augmented Reality 

(AR) sii'nply adds computer-
generated images to the existing 
natura' environment to enhance the 
current perception of reality. This 
is a strong project plar'.ning and 
implereentation tool. 

3D laser scanning and survey 
Rarnbâll has worked with 3D laser 
scanning and surveying since the 

late 1990s. 3D laser technology 
facilitates the capture of physical 
objects such as structures, pipe 
work end mechanical components. 
Throuh survey analysis this is 
convefted to a virtual but true to life 
as-built 3D model. With the 3D laser 
technology, errors can be prevented 
arid new designs can be precisely 
tailored to fit existing layouts. 

NVALUAALC SOFTWARE 

RsrnII C;l thc.,re Sir crtual Ar'',it 
rogivn (li!)SAP) nor. i!eon utsd fr n!ore 
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MONO SUCKET CONCEPT 
FOR OFFSHORE WIND 
TURDINE FOUNDATIONS 
Ramboft r.ac esti.btishecl 
a cloe iabiraticn with 
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SIRI A TRUE'DIGITAL TWIN 
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.wler,sive r.,pe.r ar.J 
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production. Rarributi assiterl 
tine client by creating a 
True i)lgicel Twin f the 
platform b.Sett cri ieaI-iife 
niessurshient dire fr'.r, an 
nst.s!ted St,ucluiai Heitn 
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the c,5ii, plevelcprter,t. during 
,iiO rC-5,flI0fltIn3l'Mt 
and to unit ,epiIir of fine 
Flat  lie prsJ(-et rerull,,i* 
in the rOinulnisation If costly 
sisut-dc.wr.n and piaIlorm 
evacuations.. while rieirtainuuso 
C niyl. safety level. 
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APPENDIX C: MBOLL POWER GENERATION BROCHURE 

Ramboll 
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RAMBOLL 3 

WHAT WE 
CAII DOFOR YOU 
Modem energy system face 
increasingly complex c lenges. 
Glob power demand i rising as 
societ as develop, whils we mist 
also reduce climate cha ge impacts. 
Growth in wind, solar a d other 
renewable generation, ong with 
the dcvelopment of hig er efficiency 
and faxible fossil fuel p nts are 
increasingly seen as th key to 
delive-ing these reliabl lower carbon 

Solutions. 

Sustenable solutions 
The pojects that we c 
clients typically provid 
societal benefits of sec 
suppy of energy. redu 

INDEI'EUDENT ADVICE 

• O.,er's Erguwer 

• Le. er Eiirr 

or:rarnin rr.asçJer 

• Ee r.r,rnrC.i dor 

LARiE RESOURCES 
• Onup I.00C 

• Ei..'rçy LS'JO tuft 

- Pser espwts '24D etl! 

FULL SCOPE SUPPORT 

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. waste-to-energy and 
district energy. 

More than 65% of the world's offshore 
wind turbines rise from foundations 
engineered by Ramboll, end we have 
provided expert services to onshore 
wind farms with a nominal output 
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. 

Therm power services 
Rambo offers a 'one-stop shop' of 
service4 based on a multidisciplinary 
appro4h to power generation. 

Our un1ue strength stems 
from t' acquisition in 2011 of 
DONJG nergy's n-house thermal 
engineering team, responsible 

for the project development and 
implerrentation stages of world 
ieadin high efficiency power plant 
project right through to operations 
and mintenance support, failure 
investièation and power plant 
rehabilitation and upgrades. 

Unlike (nany other consultants 
we areabIe to bring expert plant 
operatbnal insight into new power 
orojecq developments. Our power 
group as continued to strengthen 
with strategic recruitment of staff 
with ei4tensive international power 
genertion engineering consulting 
experience. 

Therr4I power experience 
On beialf of our clients, we have 
desigrd and constructed more 
than 90 major power plants. 
includ*ig some of the most energy-
efficietit plants in the world, and 
are inrumental in the ongoing 
conversion from fossil fuels to 
biomass. 

ry out for our 
the overall 
ring the 

ng climate 

For our clients, working with Ramboll 
mean9 that they will benefit from our 
long-tirm experience and know-how, 
arid together we can transform 
compix challenges into solutions 
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KEY SXPERTISE 

H ir. Jtch,nu uo",ec 015015 

B,'r,s.w 5.,i hk,cu,wriw,s 

Cp.eiIrabon (Clip) 

 

i'Io,ub,,r Cr fl5o p.)w.r pir icsuj.cI 
und iuci.i I5  lw,nil:,oli 

 



(uII hi,c.yk' ,r,i vi;v, 
oII,r.d t'y P3m1,0II. 

pflO.JECt OFVELDPMCNT 

Y*'j.•, thCE"' 

4,I,ifl'S £WGIIJF,R fl'Cpl 

c_.,_iM .?Ir-4S.....S 

•fs 

4 POWERING THE FUTURE 

OUR ROLE IN 
THERMAL POWER 
PROJECTS 

C 

Ramboll has pioneered the 
development of innovative power 
plants with worldwide highest 

efficiencies end have particular 
expertise in: 
• High efficiency power plants 
• Biomass end bioconversioris 
• Cogeneration (CHP) 

The Ramboll mind-set is to set and 
achieve the highest standards for 
health 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 level to highly expert 
engineering specialisms. 

Where projects involve wider 

infrastructure such as LNG facilities. 
ports etc. Ramboll is also able to 
deliver end integrate a complete 
range of project services. 

Project development 

The project development stage is 
of vital importance. It is at this time 
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. 

Owners Engineer & EPCM 
During project execution Ramboll 
provide Owners Engineer and EPCM 
services to make sure the clienrs 
interests are best served. 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. 

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. Ramboll can 
assist with troubleshooting on the 
entire power plant, from the inlet 
of the fuel through the delivery of 
power. Steam and heating as well as 
the handling of residual products end 
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. 
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BIOMASS 

Sustainable hiomass otters a renewable low carbon a!t&rnatie 
to fossil Fueis for thermal power end hrat gencratlori. 

Common fuels include rhanufactured 
wood pellets, grown 1d5, recovered 
residues, straw anti varibus wastes. 

Global leading experiel?ce 
Ramboll has delivered tJiomass plants 
of all types and is a glolLi leader in 
this area. 

As well as developing r4ultiple 
new biomass power ani?i CHP 
plants, Rarriboll staff pidneered the 
conversion of coal plants to biomass 
fir;ng - at a time when there was no 
experience in the contracting supply 
chain. 

Our experience of coal to biomass 
conversion is unparalleled. Our 
references are famous world-wide, 
and we continue to talp a leading role 
globally. 1 

Services 
Ramboll offers all engi; eering 
services with respect the planning, 
design, tendering, con :ruction and 
operational phases for ew build 
or upgraded power or CHP plants, 
fuelled by all types of iiomass. 

i. MzrnuracSuC ,',..00i et 
ar 91c.Uwiy iUid nd uri 
(a, p.w.,r mid heat c,enein31ori 

02 5li0w heindiir,cj aL a 
bic.iew; CHP pLet. 

Optimising combustion 
Biomass combustion can lead to 
fouling and corrosion of boiler 
heating surfaces as well as placing 
new demands on flue gas treatment 
systems and the disposal of the 
ash. Ramboll's expertise can help 
our clients to optimise the fuels 
and power generation systems that 
are critical far good efficiency and 
availability. 

Delivering fire safety 
Fuel system changes require 
consideration of fire safety (.ATEX) 
and other health and safet'j issues. 

Ramboll provides advice, risk 
management support and design 
solutions for all challenges arising. 

Storage facilities 
The main challenges in storage 
facilities stem from fire and explosion 
hazards. 

Ramboil 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 pellets 
inventories. 

Designing innovative solutions 
Ramboli has designed highly 
automated blo fuelled power 
plants comprising automated straw 
recepbon and transport systems 
that only require man-power during 
receipt of straw. 
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ASNIES, OEMMAK 
Full biomass conversion of existing urrit5 
and development of a 180 MW dedicated 
biornass Fired power plant Integrated Into 
the existing power plant site. 

$ PowERllG TIlE FUTURE 

FEATURED BIOMASS REFERENCES 

LYNEMOIJTII, UI< 
420 MW full biornass conversion. Ilaving 
supported the Owner at the development 
stage. amboll was appointed to provide 
support for the implementation of the 
project. In total the project comprises nine 
engineering packages, including an import 
terminal, site fuel handling and storage as 
well as the power plant conversion 
(Image: John D&rymple). 

S'TuDSTRUP UNIT 3, DEI'IMARK 
Full biomass conversion. Supplies 350 MW 
electricity nd heat to the suroundirrg 
district heating system. Ramboll supported 
the plant's owner in all project phases from 
analysis through to commissioning. 

GLADSTONE DOCK, LIVERPOOL, UK 
Wood pellet import terminal with 100000 
tonne storage capacity. The plant Is rail 
connected for fuel distribution. Ramboll 
was expert adviser to the construclion 
contractor (Image: Drax). 
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HIGH- FFICIENCY POWER PLANTS 

RAMB: LLOFFET'. 
EXPERr1SE IN: 

• Ultra super criti si plants 

• Combined cycle 
and 6pen cycle 
gas turbine plan s 

• integrated solar 
thernal 

• Multi-fuel applic tiorts 

• Carbon capture 
and storage 

• Advanced techi .logies 
such as gasifica on and 
oxyfuel 

Thermal efficiency 
Fossil fuel fired power slants continue 
to play a significant (0 • in providing 
secure and affordable nergy. 
Ramboll has specialist xpertise 
which can reduce the arbon impact 
of fossil fuel power Pt- ts through 
the optirnisation of hi: mel efficiency 
and deployment of s e-of-the-art 
emissions abatement chnology. 

Efficient coal utlilsation 
The Nordjylland 3 Ultra Super Critical 
(USC) Power Plant, engineered by 
Ramboll. indeed holds the world record 
for most efficient coal utilisation. with 
an efficiency of over 47%. Ramboll 
achieved this through extensive insight 
and optimisation of the steam cycle 
and overall plant design. 

Plant flexibility 
Equally important for modern thermal 
plants is to operate highly flexibly. 
with a need to rapidly balance energy 
demands 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 irs the 
world, applying the most advanced 
USC steam parameters and steam 
cycles. The plants are typically 
designed for coal heavy fuel oil and! 
or natural gas. 

Combined cycle plants 
Our knowledge of Combined Cycle 
Gas Turbine (CCGT) plant concepts iS 

extensive. Rambolt has realised some 
of the most efficient and flexible 
CCGT power plants irs the world to 
date. 

We can handle both relatively 
standardised CCGT proiects and 
highly advanced CCGT projects 
involving custornisation to fit specific 
requirements such as process steam 
supply for an industry, district 
heating supply or integration of a 
CCGT into an industrial process plant. 

Otr specialists have a combined 
working experience of realising more 
than 25,000 MW of CCGT plant 
capacities worldwide, 

Multi fuel applications 
Our ability to develop innovative 
power generation projects is ably 
demonstrated by our role in engineering 
and implementing the Avedore Unit 2 
prolect which incorporates within an 
optkTsised thermal cycle: 
• USC multi fuel fired boiler 
• Straw boiler 
• Gas fired turbines in feed water 

cycle 
• Energy storage heat accumulators 
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KAPCO, PAKISTAN 
Muzaffagarl 660 MW coal tired power 
plant. Ramboll was appointed to deliver 
the plant feasibility study, ESIA and EPC 
Contractor tender evaluation. 

SALALAM II. OMAN 
440 MW dual fuel CCGT nètural gas/fuel 
oil. Ramboll was appointed to monitor 
construction end commis1oning and to 
provile ptoject co-ordinaton services. 

ENECOGEN, ROTTERDAM, ML 
870 MW high efficiency gas CCGT. 
Ramboll's Owners Engineer services 
included engineering design review, 
HAZOP. witness of testing, and review of 
O&M. 

., 
. 

MONOSTAD CCGT Cl-IF PLANT, NORWAY 
280 MWe + 350 MWth heat. Refinery 
integrated high efficiency CHP plant 
supplying high pressure steam and power. 
Rarnboll staff acted as EPC Manager for 
the Owner during the plant development 
and construction. 

12 POWERING THE FUTURE 

HGHEFHCIENCY POWER PLANT 
REFERENCES 

-- 
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CO-GEt4 ERATION 

Cc-çjeneratior - al$o known as Combined Heat and Power (CHP) generation - inc'eaes the 
efIidrit us o ftie by uppIvinc; heat as well as power. 

( 

f-.  

(—. 

With pover-orily gene tion, low 
value energy is lost. bu with CHP 
most of i is captured use. 

CHP can àffer the adva tape of 
reliable energy supply - well as lower-
carbon or renewable p. er and heat. 

CI-IP systems also offer the possibility 
of district scale coolin. systems, and 
can support the interm ttency issues 
experienced with othe renewables 

through energy storag -. 
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• kosl 10.01 C0I0.1'U05  

Services 
For both new and retrofit CHP 
projects Ramboll offers all services 
necessary for establishing optimised: 

CHP plants 
• Energy storage 

• Heat accumulators 
• District & local heating systems 
• District & local cooling systems 

Our services range from planning, 
design and procurement to 
implementation and O&M support: 

Thermal modelling and 

optimisation 
• Turbine design 
• 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. 

Our vast experience with energy 
production facilities based on a 
variety of fuels combined with 
our experience of district heating 
transmission systems help us 
rnaximise the benefits for both 
investors and consumers. 

01 and 02. Gladsace, Donmark 
M0lurai u-n fsrr-tt di0iTicr FIr-iitlr.cj Or-all load 
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Ramboll he developed an Online Process 
Optimisation system to enable plant 
operators to continuously identify areas 
impacting upon plant performance with 
remote speciaiist support on hand to 
assess significant performance deviations. 

Using 30 scans. Ramboti provides 
designers with hundreds of thousands of 
coordinates in retrofit projects to optimise 
design and co-ordination. 
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SPECIAL COMPETENCIES 

Rambo is unique amongst independent international power generatioui consultants, possessng 
highly expert corripetericies coveriicj every aspect of power cjsnieration facilities and blrig able 
to offer cliints a truly comprehensive rar.ge of specialist services. 

Akriçjside our project lifecyde services we provide specialist services at a detailed design and 
Front-End Engineering Design (FEED) level including a complete range of services to support 
plduit operation. maintenance and lifetime e>terision. 

With solid flow distribution modelling 
Ramboll can advise on detailed design 
modifications. 

EXPERT COMPETENCIES 

• PrQvct l-la,saOernent 
• Boilee c,nbUtio .nci tuel logistics 
• Turbine. press, balance o plant nd cooling sysreni 
• Priwer piping 

EF.vi3Oimcfltai and ernisSNfls conrrol 
• Elecincal poseur systems 

inutrurnertation dflLl control 
Civil eflgirieeiing 

• Situ supervision 
• QNSE & ifltD6CiiOfl Services 

SPECIALIST SERVICES 

P6k uno proca!-s tatWy 
- Boiler CFD moclalling 
- Creep damage and ow ccie faliu calculations 
• pertoriEtata morielling sAd ssnhirt procese optlmisntirss 
- PoOL case analysis. 

Fire safety & ATEX 
Noise cornrol enyinsering 

- Vibi3t:on analysis anti vibrtioA prolecizon 
• Combustion and rnission perlorinance optimisaiion 
• Contrition monitoring 
• ti) isicdellintj and lasci s.arinirrg 

CE i'rwkir.g 

Enabling 
delivare at 
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CREEP & FmTIGUE CALCULATIONS 
For many y4ars. Ramboli specialists have 
been leadin the way in refining fatigue 
end creep clCuIatlons in order to establish 
knowledge L,n the remaining lifetime of 
power plan. We have developed the 
unique soft$4are called Lifetex to perform 
exact caIcutIonS. 

CFD BOILR MODELLING 

Usir our ir -house CFD modelling 
expertise, amboil can assess the 
performsne of new and existing boilers as 
well as deelp designs and specifications 
for fuel an plant modifications. 
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FURTHER REFERENCES 

SANOVIK. VAXJO, SWEDEN 
4GM We + 6OMWth biomass CHP plant. 
Fuels include wood chips, bark, saw thist 
and branches and roots. 

Ramboti was the Owners Engineer for 
the design and Construction phase of 
a new biomass fired unit with technical 
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 PROJECI MOROCCO 
LNG import terminal including storage 
and maritime jetty. 2400 MW CCGT and 
connecting gas pipelines. - 

RamboS is the Technical Adviser to ONEE, 
working alongside legal and commercial 
advisers, with the responsibility to develop 
the project involving 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 Gee) who 
will finance. construct and operate the 
Gas'to-Power project. 

HERt.lrNG, PENS-lARK 
975-IWe l8OMWth multi-fuel Cl-IF 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, induCing wood pellets. 
wood chips, oil, coal and natural gas. 

Ramboll was the Owner's Engineer for 
all project phases from project analysis. 
design and planning to commissioning. 
Our technical input was provided across 
all parts of the plant from fuel delivery. 
storage and handling, to boiler and 
controls modifications, fire strategy and 
emissions control systems. 
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ORION, DAKA AND KHUL IA. 
BANGLASH 
2 x 630 MW high efficiency1  al. 

Large iricroases in power dl 
developinç: Countries result 
for high e'!iciency solutioni 
development whilst limiting 

mand In 
in the need 
to permit 
impacts. 

Ramboll sas chosen as the0wner's 
Engineer to ensure technicI coherence 
and an optimised plant des gn comprising 
the highest possible overall efficiency of 
the plants. 

Phases Include Input from ire-FEED 
arid FEED to tendering and1aventual 
construct on and commissi ning. 

KlLPILAITI POWER PLAM7, FINLAND 
The prOjiict involves the e1plartting of 
thermal lacilities at the largest refinery in 
the Nordic region. Rambol was appointed 
as the Linder's Technical Adviser (LTA) 
covering technical. commekiat and 
environnierttal aspects up o financial 
close. Wg continue as LTA uring the 
construction and oPeratiorjal phases of the 
project. 

PUAWY. POLAND 
400 MW CCGT. A turn-key EPC project 
where Ramboll was appointed to provide 
Owner's Engineer technical support during 
procurement through to construction and 
commissiosin stages. Services included 
rev1ew of tender specification, tender 
evaluation and Owners Engineer services 
during project implementation. 

SAUDI ARABIA. flABBC 
1200 MW heavy-oil fired power plant. 
Rarnboll executed root cause analysis 
(RCA) following tube failures and boiler 
CFD analysis to help select approp-iate 
mitigation. Ramboll acted as independent 
adviser to the client. 

GOELPH. ONTARIO. CANADA 
2 x 20MW new biomass CHP plus 
1 x 7MW expansion. 
Rambofl was appointed by the project 
developer to provide engineering support 
to determine the facilities' requirements. 
options 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) 

CP Compressor Discharge Pressure 

CDT Compressor Discharge Temperature 

CW Cooling water 

CV Calorific value 

CCR Central Control Room 

CCGT Combined cycle gas turbine 

Degrees Centigrade 

I COD Commercial Operation Date 

DPT Dye Penetrant Test 

EE Exciter End 

EOF Equivalent Operating hours 

FSR Full Stator Rewind 

Gas Natural Gas 

GT Gas Turbine 

HP High pressure 

Low Pressure 

HV High voltage 

HH'J Higher heating value 

HSD High Speed Diesel 

HRSG Heat Recovery Steam Generator 

DC Initial Dependable Capacity Test 1996 

PP Independent Power Producer 

IEC International Electro technical Commission 

ISO International Organization for Standardization 

KAPCO Kot Addu Power Company 

kV Kilovolt 

km Kilometer 

kwh Kilowatt hour 

kVI Killowatt 

KKS Kraftwerk-Ker.r.zeichen System 

ki Kilojoules 

LV Low voltage 

LIV Lower heating value 

LSA Long Term Supply Agreement 

LSFO Low Sulphur Furnace oil 

MW Megawatts 

rr Meter 
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mm Millimeter 

mm WC Millimeter of Water Column 

MCR Maximum continuous rating 

rn/S Meters per second 

mt  Cubic meter 

MV Medium voltage 

MW Megawatts 

m2  Square meter 

mbar Mliii bar 

Mi Mega joule 

MPI Magnetic Particle Inspection 

MVA Mega volt-amp 

NDE Non Destructive Examination 

NDT Non Destructive Testing 

OH 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 Sul 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) xloO)/(Complex Capacity) 
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I. EXECUTIVE SUMMARY 

1.1. Introduction 

Ramboll has been contracted by Kot Adclu Power Company (KAPCO) to undertake a technical 

assessment of the remaining life of the KAPCO combined cycle power plant located at Kot Adciu, District 

Muzaffargarh, Punjab in Pakistan. This assessment has been based on data provided to Ramboll by 

KAPCO which included plant O&M records and other 3Cd  party condition assessment reports, equipment 

inspe:tions and NDT studies previously commissioned by KAPCO. 

1.2. Raticnales for Life Assessment Study 

KAPC3 combined cycle power Plant was built in phases from 1985 to 1996 by Water and Power 

Deveopment Authority ('WAPDA"). it is the largest PP operating in the mid country and supplying 

electricity through Six (6) 132 XV and Six (6) 220 XV 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 plant 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 

requslte 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 KAPCD generating units and auxiliaries so that for the same term PPA 

(Power Purchase Agreement) extension may be granted in sake of national interest as per clauses of 

exte:is ion within current PPA. 

1.3. 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 

parameters, Units Operations and Maintenance History, Current operating performance, Life 

Assessment and NDT reports, condition monitoring test reports, Operator's own assessment in view of 

O&'.A 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. 

1.4. Outline 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-i; GT-i, GT-3 and STG-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 STG-15 

1.5. 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 lDC parameters. 

Comparison has shown that all units are operating near to, or better, than lOC parameters. In spite of 

aging impacts on the units, all units' loading capacity in MW has been well maintained compared to DC 

(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, Natural 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 (lGVs) 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 NMI 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. 
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GT-13 arid GT-14 have undergone Siemens Si3D upgrades of the 1st two stages of the turbine. STG-10 

has undergone installation of modified 1st stage moving blades for heat rate improvement and new LP 

turbine erosion protection rings of the last 3 stages. 

All units' schedule outages e.g. MOH, HGPl arid Cl are being performed well in time as per OEM 

recommended intervals and/or criteria of OH, EON and rio. of starts. 

Module wise average Plant Availability ias been approximately 85% over the past fIve years which is 

excell'nt. 

1.6. World trends in the Operating Life of Thermal Power Plants 

World 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 thermal 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. Matural Gas Steam units 

40-50 years, and for Combustion Turbine units it is 40-50 years. 

The actual operating hours of a 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. 

1.7. 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, HRSG5 including main electrical equipment e.g. Generator, Transformers, 

condition monitoring tests has been discussed. 

For all Gas turbine units, hot gas path components e.g. combustors, fuel nozzles, GT blades and vanes etc 

are being replaced periodically on HGPI and MON as per OEM recommendation. One complete set of 

turbine blade/bucket and vane/nozzle is available in store as a strategic spare for each model of Gas 
Turbine at KAPCO. 

Moule-1 units: GT-1 last MCI-I 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 STG-9 remaining life is assessed to be 10, 19 and 11 years respectively based on the current 

operating hours of each unit. 

HRSG-1 and 3 expected remaining life is assessed to be 12-15 years based 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 P1 etc. During the inspection findings were observed on Generator 

rotorJ 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-i, 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-i 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-1 is 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 495C. 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. OPT, Hardness testing, 

MPI arid UT. STG-9 control system was replaced with new SPPA-3030 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 RRSG-4 expected remaining life is assessed to be 12-15 years based on the above mentioned 

HRSG-01 sample inspections, NOT and life assessment reports. HRSGs-i, 2, 3 arid 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-i 

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 transformers 

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. 

ST-ID 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 46.9 bar and 495C. ST-1O is directly 
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coupled to an ABB air cooled generator of rating 132 MVA at 11 kV. A major overhaul of ST-b was 
performed in Sep-Oct 2013. Modified 1a  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. Generatoroverhauling was carried In Feb-Mar 2016 and 

its condition is considered Good and the Generators may be kept in operation for the next 10-15 years 

with coidition 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 ST-b Unit transformer is satisfactory. 

Module-3 units GT-5, GT-6 and SIG-li 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/MOH 2017 and Combustion Inspection March 2021. 

HRSGs-11A, biB, 12A and 12B are of same model. Life assessment of HRSG-11A and biB 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-ibA and 118 expected 

remaining 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 statot 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 latest control system Mark Vie 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-li is of GEC Aistom design and manufacture, having a single cylinder (combined HP/LP). The steam 

turbine is rated at a nominal 103 MW with steam conditions of40 bar and 511C. 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, 

2019 and 2017 respectively. 

GT-7 and GT-8 hot gas path upgradation was performed during outages in Sep-Oct 2010 and 2011 
respectively. 
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Based on life assessment report (HRSG11A and 11B) in 2020 on sample basis, HR.SG-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 arid 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 etectrical 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 Aistom 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 511C. The steam turbine is 

directly coupled to a GEC Aistom 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, methanol) have no significant paper ageirig and thus quality of winding paper can be 

assessed as Very Good. 

Module-S 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 NOTs e.g. 

Ultrasonic thickness gauging, OPT, 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 528eC. The steam 

turbine is directly coupled to a Siemens air-cooled generator of rating 17SMVA at 11kv. The overall 
condition of STG-15 is reported Satisfactory so 5ood 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. 
STG-5 Generator condition is reported Good with minimum remaining life of 12-15 years on the basis 

of assessment tests conducted by Siemens. STG-15 Unit Transformer Oil analysis reports indicate no 

intercal fault and condition is considered Good and remaining life is assessed 12-15 years. There is no 

indiction of thermal or electrical faults reported in the transformer. 

Coollig tower and Water treatment plant for all units are in healthy condition 2nd can be kept in 

service for next 12-15 years. For cooling tower structure of the STGs water proofing and repairs have 

been performed. 

Builc1ngs and Civil structure integrity life assessment has been conducted for all units. Visual inspections 

and !lDTs were conducted which included concrete compressive strength measurement by Rebound 

Hammer and Crack Depth Measurement by Ultrasonic Pulse Velocity Test and ultrasonic method. 

ldentfied cracks were repaired as recommended. Overall 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. 

1.8. Operations and Maintenance Practices 

The Operations and Maintenance practices at the KAPCO Plant have been studied. Well established 

Local Procedures and Safety Rules are implemented at site to ensure safe and smooth operations of 

plant and safety of employees at work. 

Maintenance management is working effectively through usage of Computerized Maintenance 

management system (CMMS). 

Integrated Management system is implemented with accreditations of lSO9001 for Quality, lSO14001 

for Eivironment and OHSAS1BOO1 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 along with human safety. 

Spares inventory has been maintained in KAPCO stores for routine maintenance of units as well as for 

strategic spares for replacement 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. 

1.9. Conclusion and Recommendations 

Based on the O&M records, 3' party condition assessment reports, qualitative and analytical study and 

life cxtension experience from other projects, it is Ramboll's opinion that the l(AI'CO Plant could 

continue to operate for a minimum further 10 years on the basis that the Plant continues to be operated 

as p'evious i.e. baseload and is maintained as per statutory and OEM requirements and the 

reccrnmendations from recent, and future, plant inspections reports are implemented. 
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Module wise residual life assessment has been concluded as; 

a) Module-i (GT-1, GT-3 and STG-9) 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-i blades 

iii. I-lRSG-1-3 Insulation and Cladding to be replaced in next MON 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 STG-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; 

GT-.2-4 replacement of air intake filters as the 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. 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-].1 replacement 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 MOF-l; 

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) All 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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2. INTI:ODUCTION 

2.1. The Company 

Kot Addu Power Company limited (KAPCO) Pakistan is the largest PP 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 

incorporated 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 

customer, 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). 

2.2. Backound 

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 200,000- 240,000 operating hours. 

The hot gas path components need repair and replacing according to the OEM maintenance program 

several times during this plant design life calendar period. 

Most combined-cycle power plants - regardless of scheduled gas turbine, steam turbine, and other major 

equipment O&M practices - display signs of aging and fatigue beyond 20 to 25 years of age after their 

initial :ommercialoperation date. 

Gas turbine, heat recovery steam generator and steam turbine components are exposed to stress caused 

by temperature 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-cycle power plant. 

A specified Design Life does not necessarily or inherently dictate a 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 midlife of power plant is 

typical refurbishment. Such new control and instrumentation equipment generally results from the 

obsolescence of much of hardware and the consequent lack of spares availability. 
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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 (C) is expiring in June 

2021, however, 16 months extension has been agreed as Other Force Majeure Event (OFME) under LD 

settlement agreement. 

2.3. Objective 

As the PPA term is ending in June 2021 and KAPCD 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. 

2.4. Scope of Work 

Scope of Study includes Residual life assessment of all KAPCO units and related major equipment; 

• Gas Turbine 

• Steam Turbine 

• HRSG 

• Generator 

• Unit Transformer 

• Instrumentation and Control System 

• BOP and Auxiliaries e.g. Cooling Tower, Water Treatment Plant 

• Buildings and Structures 

2.5. Approach and Methodology: 

This Life Assessment study has been conducted on the following basis; 
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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 

5- Plant Components NDTs conducted during major outages 

7- Life assessment reports as conducted by third party during Major Outages 

8- Plant routine Operational and Safety Tests 

9- Electrical systems routine tests, major outages testing and condition monitoring tests 

10- Operator's experience for plant operations and maintenance 

11- Plant Current O&M Practices and Procedures 

17- World's Thermal power industry standards and best practices 

13- Ramboll's experience of life extension projects 

2.5.1 Lift Assessment Methodology: 

The following methodology has been adopted for Life Assessment study of the KAPCO units; 

• Review of the technical design and present condition of the KAPCO units. 

• Review of operating records, units operating and maintenance history 

• Review of Current Plant Performance vs design Performance to assess agWig impact 

• Theoretical analyses on design criteria and operational experience from similar units and 

components in the World 

a Module wise detailed analysis of major components for residual life 

Review of 3td  party inspection reports and non-destructive testing (N DI) onducted during 

recent major outages of critical components e.g. for HRSG life assessment: during MOH which 

includes, Dimension checks, Hardness tests, Replica extraction, Magneticpartice test, ultrasonic 

examination, etc. 

Review of 3 party Generator and other major electrical components onload 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 3l  party reports for the technical design and present conditions çf, cSenerator, 

Transformers, Auxiliaries and BOP for the assessment work. 
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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-i, 2 and 3. Similarly, efficiency wise the Plant has been divided into Energy Block-i 

(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; 
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Figure 3-1 KAPCO Plant Layout 
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4. OVERVIEW AND STUDY OF KAPCO GENERATION UNITS 

4.1. Overview of KAPCO Module-i 

KAPCO Module-i 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 TGSOD type and was commissioned in March 1987 in open cycle mode on HSD 

fuel. 

Module-i open cycle gas turbines GT-1 and GT-3 were converted to combined cycle mode after 

comrissioning of Heat Recovery Steam Generators; HRSG-1 and HRSG-3 along with steam turbine STG-9 

in 191. 

GT-1 was commissioned on Furnace oil and Gas in 1991. GT-3 was also commissioned on Gas fuel in 

February 1991. GT-3 cannot operate on Furnace oil. 

Module-i configuration is as follows: GT-1 + HRSG-1, GT-3 + HRSG-3 and STG-9 

4.1.1. Design and Current Operating conditions of Module-i Units: 

4.1.2. Design Data and Technical Limits of Module-i Units: 

Gas iurbine 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 vaid for current unit operation; 

Table 4.1: GT-1 Design Data 

. Model V-94.2 

2.  Manufacturer KWU(Gerrnany) 

3.  Base Load rating at i5C 125.5 MW (HSD) 

4 Starting time up to 3000 RPM 4 Minutes 

5 Turbine Inlet Temp 1050CC 

6 Turbine Exhaust Temp at full load 507 to 550CC 

7 Auto loading gradient . 11 MW/minute up to base load 

ii. Onward 4 MW/Mm 

8 Overall Efficiency 28.8% 
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Initially GT-]. had fixed position lGVs which were then upgraded to be modulating lGVs 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.  

rljj1l 

Model TG-SOD 

2.  Manufacturer GIE(ltaly) 

3.  Base Load rating at 15CC 96.08 MW (HSD) 

4 Starting time up to 3000 RPM 25 Minutes. 

5 Turbine Inlet Temp 1050.0 

6 Turbine Exhaust Temp at full load 553 to 610C 

7 Auto loading gradient 6 MW/Mm 

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-9 which is still valid for current unit operation; 

Table 4.3: STG-9 Design Data 

1.  Make ABB, Germany 

2.  Type DK2056 

3.  Rated Power 112.2 MW 

4.  Live Steam (for steam turbine) Inlet Press 47.9 

5.  Uve Steam Temperature C 495 

6.  Secondary Steam (for de-aeration) inlet 3.99 

7.  Secondary Steam Temperature C 190.6 

8.  Vacuum (Bar) 0.091 
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Steari Flow 2C8t/h 

Design Pressure 62 bar(g) 

Superheater Outlet Pressure 47.1 bar(g) 

Superheated Steam temperature 505°C 

Tota! Heating Surface 58180 m2  

-: •, 

 

Steam Flow 180.8 t/h 

Design Pressure 62 bar(g) 

Superheater Outlet Pressure 48 bar(g) 

Superheated Steam temperature 500°C 

Total Heating Surface 54182 m1  
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9.  Generator rating 132 MVA @ 50 Cold Air 

Temp 

10.  UnitTransformer rating 135 MVA 

Heat Rcovery 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 HR.SG-3 which are operating at design 

capacity. 

Table . 4: HRSG-1 and HRSG-3 Design Data 

4.1.3. Current Operating Data of Module-i Units 

1o11owing data of Annual Dependable Capacity Test performed on dated 01-07-2020 shows that 

Module-i 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; 

Tabl€ 4.5: Module-i Operating Data 



c. 
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Reading 

Real Load 
Reactive 

Load 
CDP CDT TET Inlet Loss 

Exhaust 

Loss 

MW MVAR bar r?j
0
oI'  mbar 

ADC-2020 77 25 10 399 582 122 19 

IDC-1996 80 17 9 397 576 71 13 

Real Load Reactive HP Inlet HP Inlet Ey. Press CW Inlet 

Cooling 

Tower 

Fans 
Reading 

MW MVAR 
PeSS 

Temp 'C bar Temp 'C in service 

ADC-2020 101 23 41 493 0.11 32 6 

I0C-1996 92 2 42 480 0.235 32 6 

4,',. 
Reading HP 

Steam 

HP 

Steam 

FW 

Inlet 

Flue 

Gas 

HP 

Steam 

HP 

Steam 

FW 

Inlet 

Flue 

Gas 

Press 

bar 
Temp C 

Temp Temp 

'C 

Press 

bar 
Temp C 

Temp 

, 

Temp 

ADC-2020 42 487 119 181 42 498 117 147 

IDC-1996 41 480.6 130 192 42 497.8 132 160 

4.1.4. Operating Record of Module-I Units 

Following data shows operating hours, No. of starts, trips of module-i 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-i 

Date of commissioning 18-Jan-87 12-Mar-87 28-Jan-91 

Total No. of Starts 3862 4612 2600 

Operating Hours (OH) 171801 93920 165469 

No. of Trips 311 113 180 
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4.1.5. Maintenance Record and History of Module-i Units 

Modj1e-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 

• Major Overhauling 

GT-1 and GT-2 combustion inspections are executed by the KAPCO team whilst the MOM 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 LTSA (Long Term Supply Agreement). 

For C-T-3 and GT-4 all maintenance tasks are performed by the KAPCO team. Spares are supplied by 

Ethos Energy (successor of Fiat). 

Table 47: Maintenance Record Module-i 

c08lBusnoN INSPECTION Last Ci inspection Dates 

01-Feb-21 

To 

31-Mar-21 

01-Sep-19 

To 

08-Sep-19 

- 

- 

HOTOASPATH 
lsPECTION/MINOR 

OVERHAUUNG 

Last HGPI Dates 

- 

- 

11-Feb-lB 

To 

27-Mar-18 

01-Feb-21 

To 

31-Mar-21 

MAJOR OVER MAULING Last MOM Dates 

01-Feb.21 

To 

31-Mar-21 

11-Feb-18 

To 

27-Mar-18 

01-Feb-21 

To 

31-Mar-21 
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94 

97 

97 

98 
97 

97 

Commercial 
Availability % 

76 94 

90 95 

83 97 
84 98 
93 97 

87 96 

2015-16 

2016-17 

2017-18 

2018-19 

2019-20 

Average 

Plant Availability Commercial 
Availability % 

Year 

2015-16 74 94 

90 96 

87 97 

88 97 

93 97 

88 96 

2016-17 

2017-18 

2018-19 

2019-20 

Average 

Plant Availability Commercial 
Availability % 

Year 

KAPCO Plant Remalnina life Assessment Study 
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4.1.6. 0perat1n9 Performance of Module-i 

Below is the past five years operating performance of the Module-i 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 

to new plants in the power market. 

Table 4.8: Operating Performance of Module-i 

Year 
Plant Availability 

% 

2015-16 75 

2016-17 91 

2017-18 92 

2018-19 93 

2019-20 94 

Average 90 
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4.L7. Qualitative Conditional Assessment of Module-i Units 

Foflowing is the qualitative conditional assessment of Module-i Units; 

Table 4.9: Qualitative Conditional Assessment 

UnIt # Maintained 

Schedule 
en7 

Yes 

Upgracfet 

\ es 

: 

Upgrade Type 

•lGVs 
Modulating 

Control 
Change 

, & 

Yes 

Overall 

Corditlon 

• GT-1 Yes 
Satisfactory 

GT-3 Yes Yes 
Yes New Excitation Yes 6 Acceptable 

STG.9 Yes Yes 
Yes 

Control system Yes 8 Satisfactory 

HRSG-1 Yes Yes No NA Yes 8 Satisfactory 

KRSG.3 Yes Yes No NA Yes 9 Good 

Condition Rating Criteria 1.10: 

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 arid 

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 TGSOD 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 

commissioning of HRSG-2 and HRSG-4 along with steam turbine STG-10 in 1991. 

Module-2 configuration is as follows: GT-2 + HRSG-2, GT-4 + HRSG-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 

• • t 
Sr N sgrlrititi SjT2 '' 

1.  Model V-94.2 

2.  Manufacturer KWU(Germanvl 

3.  Base Load rating at 15CC 125.5 MW fHSD) 

4 Starting time uo to 3000 RPM 4 Minutes 

5 Turbine Inlet TemD. 1050°C 

6 Turbine Exhaust Temo at full load 507 to 550°C 

7 Auto loading gradient I. 11 MW/minute up to base load 

ii. Onward 4 MW/Mm 

8 Overall Efficiency 28.8 % 

Initially GT-2 had fixed position lGVs which were then upgraded to be modulating IGVs in 2005 to reduce 

thermal stresses and to control compressor surge. The GT-2 Control system has been replaced from the 

old ISKMATIC to a modern Siemens SPPAT3000 in 2013 to enhance unit reliability. 
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Gas Turbiie 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 wiich is valid for current unit operation; 

Table 4.1:: Design Data of GT-4 

1.  Model TG-SOD 

2.  Manufacturer GIE(ltalv) 

3.  Base Load rating at 15CC 96.08 MW (HSD) 

4 Starting time uo to 3000 RPM 25 Minutes. 

5 Turbine Inlet Temo 1050C 

6 Turbine Exhaust Temo at full load 553 to 610C 

7 Auto loading gradient 6 MW/Mm 

8 Overall Efficiency 27.4 % 

Steam Tu:bine STG-10 is of ABB make and has operated satisfactorily since its commissioning in 1991. 

Below is the design data of steam turbine unit-iC which is stilt valid for current unit operation; 

Table 4.12: Design Data of STG-10 

1.  Make ABB, Germany 

2.  Type 0K2056 

3.  Rated Power 112.2 MW 

4.  Live Steam (for steam turbine) Inlet Press 

(Bar) 

47.9 

5.  Live Steam Temperature C 495 

6.  Secondary Steam (for de-aeration) Inlet Press 
(Bar) 

3.99 

7.  Secondary Steam Temperature C 190.6 

8.  Vacuum (Bar) 0.091 

9.  Generator rating 132 MVA @ 50 C Cold Air 

Temp 
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10. Unit Transformer rating 135 MVA 

   

STG-10 has undergone installation of modified 1st stage moving blades 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 

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 mu 

Steam Flow 180.8 t/h 

Design Pressure 62 bar(g) 

super heater Outlet Pressure 48 bar(g) 

Superheated Steam temperature 500°C 

Total Heating Surface 54182 m2  

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 DC parameters (IDC initial dependable Capacity 

Test 1996) owing to prudent operating procedures and excellent maintenance strategy; 

Table 4.14: Operating Data of Module-2 

-T 
!eT - 

Reading 
Real Load 

Reactive 

Load 
CDP CDT OTC Inlet Loss 

Exhaust 

LOSS 

MW MVAR bar °C °C Pascal mbar 

ADC-2020 94 26 8 342 488 40D 21 

IDC-1996 92 22 8.4 350 438 700 20.0 

- -' 

. T.-: 

Reading 
Real Load 

Reactive 

Load 
CDP CDT TET Inlet Loss 

Exhaust 
Loss 

MW MVAR bar °C °C mbar 
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ADC-2(20 77 26 10 395 j 582 113 17 

IDC-1996 74 9 10 404 577 64 15 

Reading 
Real Load Reactive HP inlet HP Inlet Ex Press CW Inlet 

Cooling 
Tower 
Fans 

MW MVAR 
Press 
bar 

Temp 'C bar Temp 'C 
I 

fl 

service 

ADc-2020 98 15 41 490 0.11 34 
6 

IDC-1996 94 13 43 456 0.18 34 6 

HP 
Steam 

HP 
Steam 

FW 
Inlet 

Flue 
Gas 

HP 
Steam 

l-'F' Ste am 
FW 
Inlet 

Flue 
Gas 

R d ea 
Press 
bar 

emp C 
Temp 

'C 
Temp 

'C 
Press 
bar 

Temp C 
Temp Temp 

ADC-2020 42 492 122 165 42 497 123 157 

IDC-196 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 srarts are higher for GT-4 in regard to its total Operating hours <100,000. 

Table 415: Operating Record of Module-2 

GT-2 GT-4 
)

STG-10 

Date o commissioning 14-Jan-87 02-May-87 08-March-91 

Total Nd. of Starts 4315 4987 2905 

Operating Hours (OH) 162106 93756 157017 

No. of Trips 218 87 188 

4.2.5. Mainteiance Record and History of Module-2 Units 

Modue-2 units are operated at base-load, within the original equipment manufacturer (OEM) 
guidelines. Following periodic maintenance tasks are performed: 

Gas turines: 

Combjstion inspection 
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• 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 EON 

Steam turbine: 

• Minor Overhauling/Inspection/Borescope examination 

• Major Overhauling 

Table 4.16: Operating Record of Module-2 

Activity 

Combustion 
Inspection 

Date Items 

Last Cl Inspection 
Dates 

GT 2  

10-Feb-21 
To 

16-Feb-21 

I 
21-Sep-19 

To 
27-Sep-19 

- 

- 

Hot gas path 
inspection/Minor 

overhauling 
Last HGPI Dates 

- 

- 

14-Sep47 

To 

09-Nov-17 

15-Feb-16 

To 

29-Mar-16 

Major Over hauling Last MOH Dates 

01-Feb-18 

To 

26-Mar-18 

15-Feb-16 

To 

29-Mar-16 

01-Sep-13 

To 

29-Oct-i 3 
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Year 

2015-16 

2016-17 

Commercial 
Availability % 

97 

95 

Plant Availability 

84  

93 

Plant Availability 
% 

Commercial 
Availability % 

81 95 

93 96 

79 97 

87 97 

92 97 

88 97 

Year 

2015-16 

2016-17 

2017-18 

2018-19 

2019-20 

Average 

KAPCO P'an: Remaining life Auspssment Study KAP  

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 

operating 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 

Year 
Plant Availability Commercial 

% Availability % 

2015-16 79 95 

2016-17 93 98 

2017-18 

2018-19 80 97 

2017-18 79 97 

2018-19 94 97 

2019-20 93 99 

Average 89 97 

RUK2O2 N00225-RAM-RP-0000l Page 25 

78 98 



KAPCO Plant Remaining Life Asaessment Stu dv 
KAP  

4.2.7. Qualitative Conditional Assessment of P4odule-2 Units 

Following is the qualitative conditional assessment of Module-2 Units; 

Table 4.18: Qualitative Conditional Assessment 

Unit 

GT-2 

Operating 

per IDC 

Yes 

Schedule 
Maintenance 

Yes 

Upgraded 

Yes 

Upgrade Type 
s ares 

inventory 
am a ne 

Yes 

Overall 

Condition 
Rating 

7 

vraU 

Condition 

Satisfactory 

-IGVs 
Modutating 
- Control 
Change 

61-4 Yes Yes Yes 
New Data 
Acquisiton 

System 
Yes 6 Acceptable 

STG-1O Yes Yes Yes 
Improved 1st 
stage moving 

blades 
Yes 8 Satisfactory 

HRSG-2 Yes Yes No NA Yes 9 Good 

HRSG-4 Yes Yes No NA Yes 9 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-i 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-i 

and 2 units can be further operated for a minimum further 10 years with good performance and high 

plant availability. 

RUK2O2 I N00226-RAM-RP-0000 I Page 26 



Co KAP KAPCO Pint Remaining Uk Acse3sment Study 

4.3. 0verviw of KAPCO Moduie-3 

KAPCO Module-3 consists of Gas turbines GT-5 and GT-6, heat recovery steam generators lIRSG-11A and 

HRSG-11B and steam turbine STG-1L Gas turbines GT-5 and GT-6 are of GE MS9001E type and were 

commissioned in Nov and Dec 1988 respectively in open cycle mode on HSD fuel. 

GT-S was commissioned on Furnace oil and Gas in May 1989 and May 1995 respectively. GT-6 was 

commissioned on Furnace oil and Gas jr Jul 1989 and May 1995 respectively. 

Module-3 open cycle gas turbines GT-5 and GT-5 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. Design and Current Operating conditions of Module-3 Units: 

4.3.2. Design 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 

. 
r' 

PG-9141Type9001E 

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 

S Turbine inlet Temp 1085C on HSD & 1029C on FO 

6 Turbine Exhaust Temp at full load 528CC on HSD & 489C on FO 

7 Auto loading gradient 8 MW/minute 

8 Overall Efficiency 31.5 % 

GT-5 arid GT-6 Control systems have been replaced from the old GE Mark-tV to GE Mark-Vie in 2015 to 

enhance unit reliability. 
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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-il which is valid for current unit operation; 

Table 4.20: Design Data STG-11 

I 

1.  

.. 
- 

Make 

-* i. 
L - 

RATEAU, France 

2.  Type VEGA2O9 1103 

3.  Rated Power 103.4 MW 

4.  Live Steam (for steam turbine) Inlet 

Press (Bar) 

40 

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-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 11B, both can be 

operated near to rated tonnage capacity and design parameters. 

Table 4.21: Design Data HRSG-11A and 8 

- 

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 476CC on LSFO & 5l2C on Gas 

Total Heating Surface 56386 m2  
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69 130 

Reactive 

Load 
Real Load 

Pascal mmWC 

504.0 474 140.0 

64 

HP 

Steam 
Flue Gas 

KAPCO PIt Rmarir Life Asesment 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 

Exhaust 
Inlet Loss )

Loss  
TET 

Reactive 

Load 
CDP Real Load 

Reacing 
mmWC 

9.20 I 358 500 603 140.0 

bar 

CDT 

Pascal 

ADC-2020 72.0 

10 9 5D7 IDC-1996  74.0 

Reading 

14.0 

TET Inlet Loss 
Exhaust 

Loss 
COP 

MW MVAR bar 

72.0 

CDT 

350 20.0 9.10 

11 506 

Real Load Reactive  
I Cooling 

HPIn!et HP Inlet ExPress CWlnIet 
Tower Fans 

Reading 

ADC-2020 

IDC-1996  

MW MVAR 

76 13 

76  

Press 

bar  
Temp C  Temp C 

39 

39  

in service 

6 

6 

32 411 

33 467 

-0.89 

Reacrig 

HP 

Steam 

Press 

bar 

Press 

bar 

HP
FW Inlet 

Steam 

TempC TempC TempC  

HP FW 
Flue Gas 

Steam Inlet 

Temp C Temp Temp°C 

ADC-2020 33 473 140 158 32 484 140 159 

IDC-1996 34 472 141 165 34 469 142 163 
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4.3.4. Operating Record of Module-3 Units 

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-5 STG-11 

Date of commissioning 14-Nov-88 29-Dec-88 04-Mar-95 

Total No. of Eq Starts 4240 4,413 2761 

Operating Hours (OH) 144150 152072 128560 

No. of Trips 201 179 239 

4.3.5. Maintenance Record and History of Module-3 Units 

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 

Combustion 
Inspection 

Last Cl Inspection 
Dates 

01-Mar-21 
To 

05-Mar-21 

01-Mar-21 

io 
05-Mar-21 

- 

Hot Gas Path 
Inspection/Minor 

Overhauling 
Last HGPI Dates 

11-Sep-17 

To 

30-Oct-17 

11-Sep-17 

To 

30-Oct-17 

01-Feb-20 

To 

31-Mar-20 

Major Over Hauling Last MOH Dates 

16-Oct-Il 

To 

03-Dec-11 

16-Oct-il 

To 

03-Dec-il 

11-Sep-17 

To 

30-Oct-17 
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4.3.6. Operatng Performance of Moclule-3 

Below If the past five years Plant Availability performance of Module-3 units which shows that Module-3 

units ar operating with best commercial performance with high avaflability factor. 

Table 4.25: Maintenance Record of Mocule-3 

ear 

; 
Plant Availability Commercial 

Availability % 

2015-16 82.8 97.8 

2016-17 92.7 97.6 

2017-18 80.8 95.8 

2018-19 95.3 94.8 

2019-20 94.0 97.0 

Average J 87.0 95.0 

Plant Availability 
ear

% 
Commerdal 

Availabilit%r% 

2015-16 82 98 

2016-17 . 82 88 

2017-18 80 95 

2018-19 ______ 95 92 

2019-20 92 96 

Average 84 92 

Year 
Plant Availability 

% 
CommerCial 

Availability % 

2015-16 82 97 

2016-17 87 92 

2017-18 80 95 

2018-19 95 93 

2019-20 J 93 96 

Average 83 91 
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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 

Unit # Maintained 
per IDC 

Schedule 
Maintenance Upgraded 

Yes 

- 

Upgrade Type. 

-Hot Gas Path 
Upgrade 
- Conol 
System Change 

spares 
Inventory 

Yes 

Overall 

Ratln9 

- 
V011 

Condition 

Sascthry T G -5 Yes Yes 

GT-6 Yes Yes Yes 

-Hot Gas Path 

-Control 
System Change 

Yes 8 Satisfactory 

STG-U Yes Yes Yes 

-Generator 
Rni 

System Change 

Yes 8 Satisfactory 

Yes Yes No NA Yes 9 

T 

Good 

Yes Yes No NA Yes 9 Good 

Condition Rating Criteria 1-10: 

Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable 
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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-2.2B arid steam turbine STG-12. Gas turbines GT-7 and GT-8 of GE MS9001E  type were 

commssioned in Jan and April 1989 respectiveiy 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 

commi3sioned 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 

commssioning of HRSGs; l-lRSG-12A and 128 along with steam turbine STG-12 in April 1995. 

Module-4 configuration is as follows: GT-7 + HRSG-12A, GT-8 + HRSG-122 and STG-12 

4.4.1. DesIgn and Current Operating conditions af 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 

reptacoments 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 arid GT-8 

1.  

.3' 
crfptJQT ' V V 

• 
r £Zs,s —i 

S 

Model PG-9141Type9001E 

2.  Manufacturer ALSTHOM France. 

3.  Base Load Rating at 15C 106 MW on HSD & 94.65 on FO 

4 Starting time up to 3000 RPM 10 Minutes 

5 Turbine inlet Temp 1085CC on HSD & 1029C on FO 

6 Turbine Exhaust Temp at full load 528C on HSD & 489C on FO 

7 Auto loading gradient 8 MW/minute 

S Overall Efficiency 31.5% 

GT-7 and GT-8 Control system is the old GE Mark-tV which is operating reliably with availability of 

additional spares obtained from replacement of GT-5 and GT-6 control system. 
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GT-7 and GT-8 Hot Gas path up-gradation were carried out in 2011 and 2010 respective!y 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 

, s 

1.  

. 

Make 

A - r 

RATEAU, France 

2.  Type VEGA2O9 hUB 

3.  Rated Power 103.4 MW 

4.  Live Steam (for steam turbine) Inlet 
Press (Bar) 

40 

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 @ 36C Cold Air 

Temperature 

10.  Unit Transformer rating 125 MVA 

Heat recovery steam generators HRSG-12A and 12B of Stein Industries France have operated since COD 

1995 without any major problems. Below is the design data for I-IRSG-12A and 12B, both can be 

operated near to rated tonnage capacity and design parameters. 

Table 4.29: Design Data of HRSG-12A 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 476C on LSFO & 512CC on Gas 
Total Heating Surface 56386 m1  
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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 excellenj maintenance 

strategy; 

Table 4.30: Operating Data of Module-4 

'qv -' 

- 

.. 

Reading 
Real Load 

Reactive 

Load 
CDP CDT TET Inlet Loss 

Exhaust 

Loss 

MW MVAR I bar C C Pascal mmWC 

ADC-2020 81 10 9 349 499 573 155 

IDC-1996 79 10 9 - 505 - 25 

W, 

Reading 
Real Load 

Reactive 

Load 
CDP CDT lET Inlet Loss 

Exhaust 

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 

T 

Reading 

Real Load Reactive HP Inlet HP Inlet Ex Press CW Inlet 

Cooling 
Tower 

Fans 

MW MVAR 
Press 

bar 
Temp C bar(g) Temp C 

in 

service 

ADC-2020 78 9 34 465 -0.891 35 6 

lDC-1996 81 12 33 476 .0.896 34 6 

, r 

HP 

Steam 

HP 

Steam 

FW 

Inlet 

Flue 

Gas 

HP 

Steam 

HP 

Steam 

FW 

Inlet 

Flue 

Gas 
R -d• en ing 

Press 

bar 

• 
Temp C 

Temo 

C 

Temp 

C 

Press 

bar 
Temp C 

Temp Temp 

C 

ADC-2020 35 460 142 162 35 471 142 162 

IDC.1996J 34 480 143 163 33 I 480 143 163 
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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 GT-B 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 

4.45. 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 turbine: 

• Minor OverhaulingJlnspection/Borescope examination 

• Major Overhauling 

Table 4.32: Maintenance Record of Module-4 

01-Feb-21 
To 
22-March-21 

11-Feb-21 
To 
02-Mar-21 

- 
Combustion 
inspection 

Last Cl Inspection 
Dates 

Hotgas path 
inspection/Minor 

Overhauling 
Last HGPI Dates 

01-Feb-21 

To 
22-March-21 

01-Feb-19 
To 
28-Feb-19 

11-Feb-21 
To 
02-Mar-21 

Major Over hauling Last MOH Dates 

01-Feb-21 

To 

22-March-21 

01-Feb-19 

To 

22-Feb-19 

11-Feb-15 

To 

24-Mar-15 
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84 92 20:15-16 

2016-17 

2017-18 

2018-19 

2019-20 

Average 

97 81 

97 92 

97 93 

97 94 

88 96 

- e1 
Plant Availability Commercial 

Year 
% Availability % 

Plant Availability Commcial 
Availability % 

80 97 

Plant AVailability Commercial 
Availability % 

77 87 

95 

Year 

2015-16 

ICAPC0 GIant RemainIng Life Assessment Study 

GT-5, 6,7 and 8 CI, 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/Aistom. 

4.4.6. Operating Performance of Module-4 

Below is the past five years Commercial performance of Module-4 units which shows that Module-4 

units are operating with best commercial performance with high availability facto;. 

Table 4.33: Operating Performance of Module-4 
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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 

tinit # 

GT-7 

Operating 
Parameters 
Mainfained 

per iDC 

Yes 

Schedule 
Maintenance 
Performed 

Yes 

Upgraded 

Yes 

Upgrade Type 

-Hot Gas Path 
Upgrade 
-Rotor 
Replaced with 
new 

- 
Spares 

Inventory - 
Maintained 
. 

Overall 

Conditn 
Rating 

7 

Overall - - 
Unit 
CDfldltlon 

Yes Satisfactory 

GT-8 Yes Yes Yes 

+lot Gas Path 
Upgrade 
-Rotor 
Refurbished 
-Generator 
Stator rewind 

Yes 8 Satisfactory 

STG-12 Yes Yes Yes 

-Generator 
Stator rewind 
- Control 
System Change 

Yes 9 Good 

FIRSG- 
12A Yes Yes No NA Yes 9 Good 

HRSG- 
12B Yes Yes No NA Yes 9 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-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. 

RUK2O2 I N00226-RAM-RP-0000 I Page 38 

U 



Co KAP KAPCO PI2nt Rernainine Life Assessment Study 

4.5. Overview of KAPCO Module-S 

KAPCO 11odule-5 Consists of Gas turbines GT-13 arid 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 cornmi5sioned on liquid fuei HSD and Furnace oil in April and May 1995 respectively. 

GT-14 w3s commissioned on liquid fuel HSD and Furnace oil in March and April 1995 respectively. 

Module-5 open cycle gas turbines GT-13 anti 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-S configuration is as follows: GT-13 + HRSG-13, GT-14 + HRSG-14 and STG-15 

4.5.1. Design and Current Operating conditions of Module-5 

4.5.2. Design Data and Technical Limits of Module-5 Units 

Gas Turbines GT-13 and 14 have operated satisfactorily since their commissioning with periodic 

replacerierits 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 GT-14 

- 

- .ç 
s;ripticn 

— -e- ' rP 

.- ,. . 
t43 X4 - -., , J- z - c.*. - 

1.  Model V-94.2 

2.  Manufacturer SIEMENS (Germany) 

3.  Base Load rating at 15C 139 MW (HSD), 143.8 MW (GAS), 123 MW (F.0) 

4 Starting time up to 3000 RPM. 4 Minutes 

5 Turbine Inlet Temp 1050C 

6 Turbine Exhaust 530 to 550C Tem7 at full load 

7 Auto loading gradient 1) 11MW/Minute up to base load 

8 Overall Efficiency (32 % on BFo), (32% on HSD), (32.5% on GAS) 

Turbine iet and exhaust temperature names has been renined around 5C alter SD upgrade 

GT-13 and GT-14 old Control system Siemens TELEPERM ME has been replaced with a new Control 

system SPPAT3000 in Feb-March 2021. 
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GT-13 and GT-14 513D turbine blades up-gradation was carried out in 201]. 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 STG-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 
Press (Bar) 

57 

S. Live Steam Temperature 'C 528 

6.  Secondary Steam (for de-aeration) 
Inlet Press (Bar) 

5.78 

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 leakages as a 

consequence of flow accelerated corrosion. NRSG-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 

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 
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Following data of Annual Dependable Capacity Test performed on dated 03-07-2020 depicts that 

Modile-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 

operating practices and excellent maintenance strategy; 

Table 4.38: Operating Data of Module-5 

In let Loss OTC 

bar 

Reading 

rinø Np A7DCathib1ent t eryr, 
;t- ' -- - ,-i - - .. 

Reactive 
Real Load CDP CDT 

Load 

MW MVAR mbar mbar 

Exhaust 
Loss 

MVAR 

HP Inlet Ex Press HP Inlet Reactive 

Press 
bar 

Temp C Temp C bar(g) 

lCAPcO plant Remalntn Life Atessment Study 

4.5.3. Current Operating Data of Module-S Units 

ADC-2020 115 25 9 347 506 0.95 23 

IDC-1997 105 28 9 353 505 5 21 

ADC-2020 

Reading 

Reading 

ADC-2020 

IDC-1997 

Reading 
Temp 

Flue 
Gas 

Reactive 

Load  

MVAR  

25 

19 

Real Load 

MW 

115 

113 33 47 

HP HP FW 
Steam Steam Inlet 

Press Temp 
bar

Temp C  

Exhaust 
Inlet Loss 

Loss 
mbar mmWC 

503 

504 6 21 

Cooling 
CW Inlet Tower 

Fans 

in 
service 

34 6 

484 -0.88 34 6 

HP FW Flue 

Steam inlet Gas 

Press 

bar 

Real Load COP 

IDC-1997 106 

MW 

112 
bar 

9 352 

9 345 

CDT OTC 

1.3 18 

28 47 502 -0.88 

HP 
Steam 

Temp C 
Temp Temp 

ADC-2020 47 509 128 155 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-S Units 

Foflowing data shows operating hours, No. of starts, trips of Module-S 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-S 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: 

• Schedule inspection every year 

• 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 

availability factor. Below is the overview for the Outages performed as per OEM recommended interval; 

Table 4.40: Maintenance Record of Module-S 
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Not gas path 
in;pection/Minor 

Overhauling 
Last }-IGPl Dates - - 

01-Sep-16 
To 

04-Nov-16 

Ma.or Over hauling Last MOH Dates 

01-Sep-19 

To 

30-Oct-19 

01-Sep-19 

To 

30-Oct-19 

p1-Feb-b 

25-Apr-10 

4.5.6. Opernting Performance of Module-S 

Below is the past five years operating performance of Module-S units which shows that Module-5 units 

are operating with best commercial performance figures and with high availabilityfactor. 

Averaie plant availability factor of 86% and Commercisi availability of above 95% is comparable to new 

plants in the power market. 

Table 4.41: Operating Performance of Module-S 

2015-16 92 98 
2016-17 76 99 

2017-18 92 98 
2018-19 91 96 
2019-20 78* 96 - 

% Availability % 
2015-16 90 95 

2016-17 77 96 

2017-18 91 98 
2018-19 94 95 
2019-20 80 97 
Average 86 96 

j J JJ 

year 
Plant Availability 

% 

Commercl 
AvailabiIi % 

2015-16 90 96 
2016-17 73 97 
2017-18 91 98 
2018-19 92 95 
2019-20 78 96 
Average 84 96 

GT.1•14 & STG-15 Plant Availability FY 2016-17 & 2019-20 is lest in comparison due to schedule MOH Oct-NoV 2016 & 
Sep-Oc: 2019 
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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-S 

GT-13 

Operat,ng 

per IOC 

Yes 

Schedule 
Maintenance 

Yes 

Upgraded 

Yes 

UpgradeType 

-Si3D Turbine 
Blades Upgrade 
- Control 
System Change 

. 

Yes 

.overau 

COdIUOI1 
Ratln9 

.Unit. 
Condition 

satisfactory 

GT-14 Yes Yes Yes 

-SI3D Turbine 
Blades Upgrade 
- Control 
System Change 

Yes 7 Satisfactory 

STG- 5 Yes Yes Yes 
°han9e 

Yes 9 Good 

HRSG-13 Yes Yes No NA Yes 9 Good 

HRSG44 Yes Yes No NA Yes 9 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-S 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,,. WCRLD TRENDS IN OPERATING LIFE OF THERMAL POWER 
PL4NTS 

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 operating 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 electricity before being decommissioned. 

L1.2. Ecc.nomic life 

The economic life of a plant refers to a prediction of how long it will be generating based on specific 

economic criteria such as remaining profitable. The economic life is usually discussed within the context 

of a forecast of certain financial factors such as future electricity prices, fuel costs and investment 

requi-ed 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 pint may be retained in an 

operational state, a state of readiness to return to service, or mothballed. 

5.1.3. De'ign iife 

The design life refers to the length of time used in engineering design and manufacture specifications for 

the pant. 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 cf specific alloys or thickness of heat shielding equipment. A change in operating regime can affect 

the assets calendar lifetime. 

- 5.1.4. Heat rate 

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 Id/Kwh, and indicates the 

amount of fuel energy (ki) required to generate a unit of electricity (kwh). Therefore, the lower the 

heat 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 as 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. 
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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. 

Life limiting factors 

For an operating power plant, the main technological life limiting issues are: 

a 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 require 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 

Coat-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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Figure; 5. 1: US Power Generating Capacity 

ht://wwv,.eja.gov/todnyjnenergy/deajLphp?id3O812  

5.3.2. Europe 

European power plants are also maintained well beyond the original design life as shown in the below 

Figurc 5.2; 
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EUROPEAN UNiON Coat Power PLant Unr Age 

Figure: 5.2: European Union Coal Power Plant Unit age 

Ref A Stress Test for Coal in Europe Feb 2017 

About capacity 25000 MW of thermal power plants are in age range 30 to 60 years that is exceeding 

their design life of 30 years. 

Sourre, E55Q.I CA; PI.fl. (2(.It( 

Figure: 5.3: European Power Plants' age by fuel 
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The t-end in age of coal-fueled plants in Europe is similar to that in the USA. Howver, compared to the 

USA, where the gas-fueled power plants are relatively young, the European gas-fUeled plants are on 
average older. 

5.3.3. Other 

Powrr plants in the developing countries of China and India are more recent comared to the onesin 

the USA, and most of them have not yet reached their nominal design life. This is Illustrated by the 

following Figure (Age of power plants compared between countries) which compaes the age of existing 

coal-fuelled power plants in China, USA, India and Japan in 2007. 

Sourtes: Pradeep .1. Tharakan, USAID.ECO-Asia Clean Development and limate Program, 
ASEAN Energy Business Forum (AEBF) 22 -24 Aug.2007 and Coal Nate 4)0512006 

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 retired plants have been relatively old, across all generation types 

• The most common age of recently retired coal units is 50-60 years 

• 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, based 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 
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Ref Erergy Analysis and.Envlronmental Impacts Division Lawrence Berkeley National Laboratory Nov 2017 

RUK:02 I N00226-RAM-ltP-0000 Page 5 I 

16 

14 

12 

10 

8 

6 

4 

2 

0 

8 

7 

6 

5 

4 

3 

2 

1 



Co KAP  
KAPCO PInt RemaininE Life Assessment Study 

5.4. Recap 

As observed some coal fueled steam and natural gas turbines are 40-50 years old and still in operation 

20 years 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/or 

CCGT plant is 40-50 years1  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. 
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Operating . KAPCO
RemainIng 

Operating Hours in

Operating OperatIng Hours Hours in
Extended Hours In Extended Design Unit Design
Design Life of COD to

Life of 40 years ',. Life of
. Mar-2O21 30 years 

Module-i Units are expected to operate for minimum further 10 years 

without any major concern. 

•ccGT Operating Ufe expectancy belore retIrement 1540 years (320,000 hours based on g,000 
operating hours/year) ref section 5.3.4 arid 5.4 of this document. 

240,000 320,00 171,801 

240,000 320,00 93,920 226,080 

240,000 320,00 165,469 154,531 19 

GT-1 
GT-3 
STG-9 
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6. PLANT COMPONENTS RESIDUAL LIFE ASSESSMENT 

6.1. ModuTe-. Plant Component Residual Life Assessment 

6.1.1. Gas Turbine Unit 1, 3 and Steam Turbine Unit-9 

GT-]. 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 NIDTs 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 crtdition of the compressor diaphragms was reported to be satisfactory in 

the MOH of 2021. 

New mixi-ig chambers were installed in March 2016 during the MOI-1 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 per-ormed in the MOH of 2016 and HGPI 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. 

Mandatoy spares are available in KAPCO Stores. 

Following is the expected Remaining Life of Module-i units as per current operating regime; 

Table 6. 1: Remaining Life of Module-i Units 
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6.1.2- Module-i HRSG 1 and 3 

HRSG-1 to 4 are of same model and make of BatkeDurr, 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-i (Module-i and 2). The same condition about life assessment is predicted for the other three 

HRSGs i.e. HRSG-2, 3 and 4 as these NRSGs 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 observed. 

(see Appendix-i: Remnant Ufe assessment of HRSG-1}. 

High pressure parts of HRSG 1, were inspected by SGS. 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 

• Ultrasonic Thickness Measurement 

• 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; 

• Visual inspection of HP and LP drums, 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. 
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• Hardness testing of HP drum, LP drum and headers. 

• Ultrasonic flaw detection of suspected weld joints of HP drum, LP drum. 

• MPI/DPT of selected weld joints 

• Metallographic testing of boiler pressure parts. 

• 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. 

Remaining 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, HiSG-1 and 3 mandatory inspections are carried out in every schedule outage of GT-1 and GT-3 by 

the Boier Engineer, Mechanical Engineer and Plant 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 

curreni operating regime, HR5-1 and 3 may be operated reliably for next 10-15 ytars. 

6.1.3. Module-i Unit's Generator 1, 3 and 9 

Following are the technical specifications for Module-i and 2 Units' Generators 

Table 6.2; technical specifications of Module-i and 2 Generators 

Tech ical Specificattons 

Type: 

GT-1 2 GT-3-4 

TLR! 108/41 SGTIC 243704 

STG 9 10 

WX 21L-06411 

I Make: KWU ERCOLEMARELLI ABB 

Rated Out Put (MVA): 135 87 132 

Power Factor: 0.85 0.85 0.85 

Rated Voltage (Ky): 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 air temp 55C S5C 33.3C 

6.1.3.1. GT-! Unit Generator 

GT-1 Unit Generator of Siemens make has operated satisfactorily since its commissioning. Routine 

offload, on load, test results showed its healthy condition. 

Unit-i 3enerator major overhauling has been conducted in Feb-March 2021. During inspection, findings 

were c'3served on the Generator rotori 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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-' Table 6.3: Remaining life of Module-i Generators 

Overall - : Overafl 
Condition Generator 

Rating CondItlon 

GT-1 18-01-1987 Siemens Good 

Ercole 

Marrelle 

Satisfactory 7 
10 

28-01-1991 Alstom 8 Satisfactory j 10 STG-9 

Condition Rating Criteria 1-10: 
Rating 9-10 = Good:  Ratinq 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable  

GT-3 12-03-1987 

KAPCO Plant Remainlntlife Assessment Study
KA  

Based on recent MOH test results Feb 2021, routine condition monitoring tests and operating 

conditions, we envisage that Unit-I Generator can be operated reliably fornext 10-12 years. 

6.1.3.2. GT-3 Unit Generator 

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, toop 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 and spares availability in store. 

6.1.3.3. STG-9 Unit Generator 

STG-9 Unit Generator is of Alstorn 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 er,visage that Un!t-9 

generator can be operated reliably for next 10 years. 

6.1.3.4. Summary of Remaining life of Module-i Generators 

Below is the summary for Remaining life of Module-i Unit Generators derived from condition 
monitoring tests performed as described in preceding paragraphs; 

6.1.4. Module-i Unit's Step-Up Transformer 1, 3 and 9 

Following are the technical Specifications for Module-i and 2 Units' Transformers 

Table 6.4: Technical specifications of Module-i and 2 Transformers 
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TRAFO UNION 

ITr3-4 

ANSALDO 

STG9 10 

TOSHIBA Make 

Rated Power (MVA) 117.6/147 77/95.5 90/135 

Rated Voltage KV 10.5/139 11.139 11/139 

Rated Frequency (Hz) 50 50 50 

NoofPhases 3 3 3 

Rated Current (A) 8083/611 5012/396 7090/561 

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 1BATD3. Condition Mon oring 

U-i 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: 

• Insulation Resistance and P1 Test 

• Transformer Turns Ratio Test 

• Winding Resistance Test (HV/MV) 

• Overa.! Capacitance and Dissipation Factor Test (Windings/ Bushings) 

• Leakage Reactance Test 

• Excitation Current Test 

• Sweep Frequency Response Analysis 

Dielectric Frequency Response Analysis 

• Visual lnspection Report 

Field testing performed for 1BATO1 concluded, the condition of the transformer as Normal as per below 

details 

Trato 

I Tag No. 

Tests Overall 

Assessment IR TIR WR C&DF I LR EC SFRA DFRA 
O1BAT I I I I I 1 4 Mod I Normal 

V: Satisfactory; X: Unsatisfactory; Mod.: Moderate; 5ev: Severe; N/A: Not Applicable 
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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-]. TF 1BATO1 Oil Analysis Report); 

"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 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-i Step Up transformer is Satisfactory; that is code-i 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 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 oil properties that were investigated indicate severe oil 

degradation thigh tan delta, high color, acidity). The analysis of paper ageing markers does also indicate 

significant winding paper ageing. The oil tests potentially corrosive." 

All electrical tests conducted for Transformers are showing satisfactory results. 

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 analysis; 

"The evolution of the dissolved 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 quality 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-i i.e. that is 

code-i for healthy equipment operating normally. 
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1BATO1 1 Satisfactory 
GT-3 3BATOl 2 Acceptable  

STG-9 D1BATO1 1 Satisfactory 
Condftion Code 1: Healthy Equipment Operating Normally 

Condition Code 2: Early indication of operational fault. Frequency of test is increased 
(usuay 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 

K.APCO PLant Remainint Life .4sse55ment Stay Co 

6.14.4. Summary of Module-i Units Transformer Condition Monitoring 

Depending upon above assessments and the recent tests conducted for condition monitoring of unit 

step up transformers of module-I, healthiness is confirmed as per below summary table; 

Table 6. 5: Overall Condition Assessment of Module-i Unit Transformers 

6.1.5. Control System of Module-i Units 

6.1.5.1. GT-i. Control System 

To enhance unit operating reliability, GT-1 old ISKMATiC control system was replaced in 2016 with state 

of the art fourth generation SPPAT3000 DCS of Siemens and the SFC / Excitation systems with GE 

Semipole 0-4 versions. 

The useful life of industrial electronic components is about 20 years. Hence Remaining Useful life of 

unit-i control system Is consIdered not less than 15 years. 

6.1.5.2. GT- Control System 

At GT-3, FIAT HIGH control system is in operation since commissioning. It is an old control system yet is 

operating satisfactorily with availability of spares in KAPCO Stores. 

The existing Excitation system at GT-3 is GE Semipole D4.0 which was installed in 2017. It isa new 

system and spares / OEM support is available. 

6.1.5.3. STG-9, HRSG-1, 3 and BOP Control System 

STG-9 aLong with HRSG-1 and 3 and BOP; the old control system of ABB PROCONTROL Decontic K and 

SIEME'JS TELEPERM ME has been replaced in 2016 with state-of-the-art fourth generation SPPA T3000 

DCS o Siemens. It has enhanced unit availability and integrity. 

Remaining Usefullife of Unit-9 control system is considered not less than 16 years. 

6.1.5.4. Summary of Remaining life of Module-i Control Systems 

Below is the summary of remaining life of Module-i unit's control systems; 
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16 Gil Siemens SPPA T3000 

10* GT 3 Fiat Hi 

Cotro1 System Module 1 GT 1, GT 3 & STG 9 Remaining Life 

Uflit 1 Control 5y5tem Expected lemalning Lifë(Vtars 

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 Stores 

Co KAP KAPCO Plant RemaininC life Assessment Study 

Table 6.6: Remaining life of Module-i unit's controlsystems 

6.1.6. Cooling Tower System for STG-9 of Module-i 

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) 

CoolingTower 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. 

6.1.7. Water Treatment Plant Module-i and 2 

Preventative Maintenances (PMs) are performed as per manufacturer recommended intervals. PMs 

records are available in the computer aided maintenance management system (04-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. Modute-2 Plant Components' Residual Life Assessment 

6.2.1. Gas Turbine Unit 2, 4 and Steam Turbine Unit-lO 

Gas Turbine GT-2: Hot gas path components are being replaced periodically on MOM as per 

recommended EDH by the OEM Siemens. One complete set of turbine vanes and blades is available as a 

strategic spare. 

The c-'erall condition of GT-2 was observed as Satisfactory during visual inspections and NOTs 
performed in the last MOH/eHGPl Feb-March 2018. 

Scope of visual inspection and NDTs included; 

• U trasonic Testing of Compres5or bearing, Turbine bearing, Gas Burner, Compressor vanes, 

• Magnetic Particle Test of Compressor vane carrier, Compressor blades, Rotor, Compressor and 

Turbine wheel discs, Intermediate shaft, Front Holow shaft, Compressor and Turbine vane carriers, 

Bearings, etc. 

• Dje Penetrant 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. 

Overall 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 irr:ake system structure is in healthy condition. New air intake filters are available in the market. 

The c)mpressor blades stages 1-12 have been in service since commissioning. New compressor blades 

stages 13-15 were installed in 2002 and are in service since then. During inspection in the last MOM Feb-

Marc. 2018, no recordable indication was reported in NOT 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 iGYs 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 MOM 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 MOM as per 

recommended EOH by OEM. One set of vanes and blades is available in Store as a strategic spare. 

New :ompressor 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 MOM 2016 and HGPI 2017. One 

complete GT rotor is available for GT-3 and GT-4 as a strategic spare. 

Steam Turbine STG-10 condition found satisfactory during last Minor 1n5pect10n Feb-April 2016. Last 

MOM was performed in Sep-Oct 2013. During the MOM, 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. 

Mandatory spares are maintained for the steam turbine and are available in store. 
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Operating Operating KARCO Remaining 
Hours in Hours in Operating Operating Hours Remaining 

Unit U Design Extended Hours In Extended Design life 
Life of Design Lifo of COD to Design Life of 40 (Years) 

years 30 years 40 years* Mar-2021 

Module-2 Units are expected to operate for minimum further 10 years 

without any major concern. 

CCGT Operating Life expectancy before retirernenc is 40 years (320.000 hours based on 8.000 

operating hours/year) ref section 5.3.4 and 5.4 of this document. 

240,000 320,00 162,106 157,894 20 

240,000 320,00 93,756 226, 2'44 28 

240,000 320,00 157,017 162,983 20 

GT-2 

GT-4 

STG-10 

KAPCO Plant RemainlnLLlfe Assessment Study 
IKAP  

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 

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 HRSG5 of Block-i (Module-i 

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 irs 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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Vi5uaI inspection of bar connections 

• Visual inspection of Z brackets 

• Partial discharge test 

a Rotor Insulation Resistance Test 

• Stator insulation Resistance test 

• ELCiD 

• RSO 

Siemens' Engineers reported "No thermal orthermo mechanical aging phenomena were detected. 

Reliability 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 13 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 on 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 2019, 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. Overall condition of Generator is considered 

Good. 

Howet'er, Aistom stated for displaced U-channels 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-inlets 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 test.s and operating conditions, we envisage that U-b 

Generator can be operated reliably for next 10 years. 
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Oerall. 
Codltio- 
• Rathig: 

GT-2 14-01-1987 Siemens 8 Satisfactory 10 

GT-4 02-05-1987 
Ercole 

Marretle 
7 Satisfactory 

10 

STG-10 08-01-1991 Aistom 9 Good 10 

Condition Rating Criteria 1-10: 
Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; Rating 1-3 = Unacceptable 

XAPCO Plant Remaining Life Assessment Study 

6.2.4.3. Summary for Remaining life of Modu%e-2 Generators 

Below is the summary for Remaining life of Mcdule-2 Unit's Generator derived from condition 

monitoring tests performed as described in preceding paragraphs; 

Table 6. 8: Remaining life of Module-2 Generators 

6.2.5. Module-2 Unit's Step-Up Transformer 2, 4 and 10 

6.2.5.1. tinit-2 Step-Up Transformer 2BATO1 Condition Monitoring 

GT-2 Unit Step-Up Transformer testing was performed for life assessment by ABB in 2016 on a sample 

basis in Block-i 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 

• VectorGroup Check 

• Excitation Current Test 

• Winding DC Resistance Test 

• Winding Insulation Resistance Test 

• WindingTan 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 IJnit-2 IF 2BATO1 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 constdered 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. 

The next sample according to normal frequency. No other action needed." 

Furan Analysis report results are similar for test report 2019 and 2020 which shows no immediate 

concern or 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-i 

for hea1tiy 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 MIS  LABORELEC Belgium (Appendix-2 

Unit-4 IF 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 oil can be considered as normal. The oil properties that were investigated indicate 

minor o degradation. 

The analsis of paper ageirig 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-i i.e. for healthy 

equipmcnt operating normally. 

6.2.5.3. Unit-lO Step-Up Transformer D2BATO1 Condition Monitoring 

Transformer Oil analysis tests were performed in May 2020 by M/S LABORELEC Belgium (Appendix-2 

Unit-lO IF 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 (01/2019) 

and shows similar gas pattern the sample of 05/2018 which can indicate that the previous sample was 

not from this transformer! the right place. 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 watr 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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• •: : Ovéàli. 
Unit Transformer Overall Condition code Condition.Staus 

STG-iO 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 

1 Satisfactory GT-2 1BATO1 

GT-4 4BAT01 1 Satisfactory 

KAPCO Plant Remaining Life Assessment Study
KAP  

Operating parameters of transformers e.g. Oil temperature, winding temperature all are in normal 

range. 

Thus overall condition of Unit-iD Step Up transformer is Satisfactory; that is code-i 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 

6.2.6. Control System of Module-2 Units 

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-1O, F{RSG-1, 3 and BOP Control System 

STG-io along-with HRSG-2 and 4 and BOP; is operating with the old control system of ABS 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 STG-1O. 

Below is the summary of Remaining life of Module-2 Units' control system; 
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GT 2 13 Siemens SPPA 13000 

GT 4 Fiat Hi 10* 

Citro System Module-2 Gt-2, (T-4  ST rtirilng Life 

Unit Control System 
Expected Re i-ialriing Life. 

(Years) 

ABB Procontrol Decontic K & 

Siemens Teleperm ME 
S'G-lO, HRSG 2 & 4 & BOP 1 * 

GT-4 control system may operate ror next 10 years with availability of spares in KAPCO Stores 
'STG-lO control system may operate for next 10 years with availability of spares in KAPCO Stores arid 
additional spares obtained from Contro! System replacement of STG-9.  

KAPCO Plant Remaining Life Atsesamet Study 

Table 6. 10: Remaining life of Moclule-2 Unit's control systems 

6.2.7. Cooling Tower System for STG-1D of Module-2 

CooLrig Tower structure visual inspections were performed during the last schedile outage. Concrete 

Corrosion was observed at different locations. Civil structure water proofing and epairs were 

performed. 

Tam Seal was applied which waterproofs and provides in-depth concrete proteion. After applying the 

TAM sealing cooling tower structure is observed good. (Also see 5.6 5.6. Building and Civil Structure 

Integrity Assessment) 

-4 
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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-il 

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 respectively. 

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 

HGPI Sep-Oct 2017. 
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The compressor casings have been in operation since commissioning. During inspections performed, no 

major observations 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-E: Hot gas path components are being replaced periodically on CI, HGPI 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 overall condition of C-as Turbine-5 unit was observed as being Good during inspections performed in 

HGPI Sep-Oct 2017. 

For Compressor Casings, during inspections performed in l-IGPI 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 SIC--il schedule maintenance is performed as per OEM recommendations. Spares 

inventory is maintained in KAPCO Stores (See Appendix-6 for Strategic Spares) 

SIG-li 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 Tt.rbine diaphragms was performed by iiacco, 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 to be found 

normal. Minor scaling was observed on the lower pressure side of rotor. Last stage blading was 

observed to be in good condition and all brazed leading edges were found to be intact. Al! 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-li, 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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• Operating KAPCO emáinin 
Hours in Hours Jn Oporating Operating Hours 

Unit # Design Ext0nde HQUrS In Extended 
LIfe of Design Life of COD to Design Life of 40 
30 years 40 years Mar2021 years 

61-5 240,000 320,00 144,150 

61-6 240,000 320,00 152,072 

STG-11 240,000 320,00 128,560 

175,850 

167,928 

191,440 24 

22 
21 

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 1320,000 hours based on 8,000 

operating hours/year) ref section 5.3.4 and 5.4 of this document. 

KAPCO Plant Remaining Life Assessment Study 

Table 6. ii: Remaining Life of Module-3 Units 

6.3.2. Module-B HRSG hA and IZB 

HRSGs hA, 11B, 12A and 128 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 118 was conducted in Nov-2020 by SGS Pakistan on a sample basis 

among all four HRSG5 of Biock-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-11B) 

need to repair or replace. Hence, the corroded Insulation cladding outside HP Economizer (and HP 

Superheater for FIRSG-11B) was replaced with new one as per recommendation. 

(see Appendix-i: Remnant Life assessment of HRSG-1IA and 11B). 

Followiiig inspection techniques were used for life assessment study of HRSG-11A and 118. 

• Visual Inspections 

• Ultrasonic Thickness Measurement 

• Ultrasonic Flaw Detection 

• Dye Penetrartt Testing 

• Magnetic Particle Inspection 

• Hardness Testing 

• Metallographic examination 
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Scope of work for complete inspection arid remaining life assessment of HRSG41A arid 11B included 

following inspections and NDTs; 

Visual inspection of HP drum, tubes, headers, for localized and uniform corrosion, deposits, 

erosion, pitting etc. 

• Visual inspection of protectve coating/insulation for damages 

• Visuai inspection for corrosion under insulation (CUl) 

• 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 arid 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 

• Ultrasonic flaw detection of suspected weld joints 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-Sb inspector to find out overall metal loss in different equipment for remaining life 

calculations. 

Remaining Life of HRSG-11A and biB was calculated, comparing corn ponent's thickness at insta liatiori 

and current thickness gauging 2020 using remaining corrosion allowance. 

For l-RSG-11A all major components' remaining life is calculated greater than 40 years white HP Super 

Heater Outlet Header remaining life 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 HRSGs condition found to be satisfactory. 

Based on life assessment report and routine maintenance inspections; we expect that with the current 
operoting regime, HRSG-11A and 118 can be operated reliably for next 10-15 years. 

6.3.3. Module-3 Unit's Generators 

Following are the technical Specifications for Module-3 and 4 Units' Generators 
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Table 6.12: technical specifications of Module-3 and 4 Generators 

Technical Specifications 

Type: 

GT-5-8 STG-11-12. 

T-229-320 T 229-320 

Make: ALSIHOM ALSTHOM 

Rated Out Put (MVA): 125.95 121.647 

Power Factor: 0.85 0.85 

Rated Voltage (KV): 11.5 11.5 

Rated Current (A): 6223 6107 

Frequency (HZ): 50 50 

Gen Cooling System Air Cooled Air Cooled 

Cold airtemp 5DC 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 art 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 available 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 
(Aistom). 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 healthiness during the outage in 

October 2017. Recent tests conducted in Jan 2021 and data collected from the Generatortech flux probe 
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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. 

Installation 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 results 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 availability 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 

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 complete dataset shows very clearly there are no turn shorts in the STG-11 Generator 

rotor winding. 

lnstallation of PD sensors was completed in March 2019 during the outage. PD Data collected for Ian 

2021 has been analysed 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 
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0 

Condition Rating Criteria 1-10: 

Rating 9-10 = Good; Rating 7-8 = Satisfactory; Rating 4-6 = Acceptable; 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-3 and 4 Units' Transformers 

Table 6.14: technical specifications of Module-3 and 4 Transformers 

TecInlcal Spelfications GT 5 8 

ALSTHOM 

STG 11 12 

ALSTHOM Make 

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 oil 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 (OP-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-S Step Up transformer is Satisfactory; that is code-i 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 GBATO1 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 ageirig 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." 

Opera:ing 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-i for healthy 

equipment operating normally. 

6.3.4.3. STG-ll Unit Transformer llCGVOO1TR Condition Monitoring 

Transformer Oil analysis tests were performed in May 2020 by LABORELEC Belgium (Appendix-2 Unit-il 

TF I1CGE VOO1TF 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 nvestigated 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 r.ext 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-il Step Up transformer is Satisfactory; that is code-i 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 monitoringof unit 

step up transformers of Module-3 described in preceding section, healthiness is ccnfirmed as per below 

summary table; 

Tablc 6.15: Overall Condition Assessment of Module-3 Unit Transformers 

1 -------- 
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Condition Code 1: Healthy Equipment Operating Normally 
Condition Code 2: Early indicaton 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 

6.3.5. Control System of Module-3 Units 

0 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 Usefullife of 
Unit-S 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 hR1  and !30P 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 RX31 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 control systems 

Control System Modu'e 36T-5, GT 6 & STG lj 

Coptrol ysterp 

GT 5 & 6 GE Speedtronic Mark Vie 

STG-1J. Alstom ALSPA Controsteam V3 l0 

STG-11 Aux, HRSG-

11A&B,& BOP 
GE RX3l 19 

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 Corrosion 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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CAMM). 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 XAPCO team during schedule outages and piping condition is 

satisactory. 

CW Pumps were inspected during last schedule outage 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. Moule-4 Plant Components' Residual Life As5essment 

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 CI, I-IGPI 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 MOI-3, 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: Not gas path components are being replaced periodically on Cl, HGPI and MON 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 major observation has been noted for the Compressor Stator/Diaphragms, so keeping in view the 

present condition, these may also be kept in operation for next 10 years. 

Overall condition of Gas Turbine-S unit was observed to be Good during visual inspections and NDTs 

performed in the Major Outage Feb 2019. 

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 arid found normal. 

Following is the expected Remaining Life Assessment summary of Module-4 units as per the current 

operating regime; 
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(Jnit# Design Extended Hours In Extended Design life 
Life of Design Ufe of COD jo Design Life of 40 (Years) 
30 years 40 years Mar 20Z1 years 

GT-7 240,000 320,00 152,405 167595 21 
GT-8 240,000 320,00 157,488 162512 20 
ST13-12 240,000 320,00 139,812 180188 23 

Moduk-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 hours/year) ref section 5.3.4 and 5.4 o this document. 
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Table 6.17: Remaining Life of Module-4 Units 

6.42. Modue-4 HRSG 12A and 123 

HRSG-1:A, HRSG-11B, HRSG-12A and HRSG12-B are of the same model 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 Module-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 128 having almost same service life and operating conditions. 

HRSG-128 inspections relating to life assessment were also conducted by the company, Inspectest, in 
2013 which shown similar results. 

Also, HSG-12A and 12B mandatory inspections are carried out in every schedule outage of GT-7 and 

GT-8 by the Boiler Engineer, Mechanical Engineer arid 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 

operati -ig regime, HRSG-12.4 and 12B may be operated reliably for the next 12-15 years. 

6.4.3. Module-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 OEM (Aistom). 

The folowing visual inspections arid tests were performed for the stator; 
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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 Gerieratortech 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 lB 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 required. 

We envisage that Unit-7 Generator can be operated for the next 10 years based on current operating 

data and strategic spores 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 
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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 SB 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 conclusion "Fluctuation5 in winding PD and Negligible 

level, iormal 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 th 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 October2017. 

Recent tests conducted in Jan 2021 and data collected from the Generatortech flux probe have been 

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 6A is still in effect. When active, Coil 

6A ti.rn 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 

desc;lbed in preceding paragraphs; 
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GT-7 

:COD Make 

19-01-1989 Aisthom 

Overall 
Condition 

Ratinq 
8 

• OveraI 
Generator 
Condition 

Satisfactory 

'Expected 
Remaining life 

10 

GT-8 24-01-1989 Aisthom 9 Good 2O' 

STG-12 05-04-1995 Aisthom 9 Good 20* 

*GT..8 and STG-12 Generator has undergone Full stator rewind (FSR) in 2015. 

Condition Rating Criteria 1-10: 

Ràtin. 9-10 = Good: Rati • 7-8 = Satisfacto Ratin. 4-6 = Acce.table: Ratin. 1-3 = Unacce.table 
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Table 6.18: Remaining life of Module-4 Generators 

6.4.4. Module-4 Unit's Step-Up Transformer 7, 8 and 12 

6.4.4.1. GT-7 Unit Transformer 7BATOI Condition Monitoring 

Transformer Oil analysis tests were performed in May 2020 by LABORELECelgium (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 analysed winding paper ageing markers (furans, methanol) indicate beginning of paper ageing and 

the quality of winding paper can be assessed as still good (OP-value >600). 

The next sample according to normal frequency. 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-i for healthy 

equipment operating normally. 

6.4.4.2. GT-8 Unit Transformer 8BATO1 Condition Monitoring 

Transformer Oil analysis tests were performed in May 2020 by M/S LABORELEC Belgium (Appendix-2 

Unit-8 IF 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 (OP-value >800). 

The next sample according to normal frequency. No other action needed." 
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Cond on S)atL45 
ftrll Cpndltiofl c-ode 

7BATO]. GT7 1 

8BATC1 1 

Satisfactory 

GT-8 Satisfactory 

Satisfactory 
Conition Code 1; Healthy Equipment Operating Normally 
Concition 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 

STG-12 12CGEVOOiTR 1 
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All opn rating parameters of transformer e.g. Oil temperature, winding temperature are in normal range. 

Thus, :he overall condition of Unit-8 Step-Up transformer is Satisfactory; that is code-i for healthy 

equipment operating normally. 

6.4.4.3. STC-12 Unit Transformer I1CGEVOO1TR Condition Monitoring' 

Transformer Oil analysis tests were performed in May 2020 by M/S LABORELEC Belgium (Appendix-2 

Unit42 TV 12CGE VOOiTF 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 considered as normal. The analysed winding paper ageing 

markors (furaris, methanol) do not indicate any paper ageing and thus quality of winding paper can be 

assessed as very good (DP-vaiue >800). The next sample according to normal frequency. No other action 

needt:d". 

All operating parameters of transformer e.g. Oil temperature, winding temperature are in normal range. 

Thus, the overall condition of Uriit-12 Step Up transformer is Satisfactory; that is code-i for healthy 

equipment operating normally. 

6.4.4.4. Summary Module-4 Unit's Transformer Condition Monitoring 

Depe:iding upon above assessments and the recent tests conducted for condition monitoring of unit 

step-up transformers of MDdule-4 described in preceding section, healthiness is confirmed as per below 

summary table; 

Table 6. 19: Overall Condition Assessment of Module-4 Unit Transformers 

6.4.5. Co'-strol System of Module-4 Units 

6.4.5.1, GT-7 and 8 Control System 

The control system installed on GT-7 and 8 is GE Speedtronic Mark IV which is old yet operating 

satisfactorily. This Control system can be further operated 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-S and 6. 
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GT 7 & 8 GE Speedtronic Mark IV 10* 

STG-12 Aistom ALSPA Controsteam V3 11 

STG-12 Aux, HRSG-12A & 

12B, & BOP 
AlstomT20MicroZ 10** 

'01-7-S control system may operate for next 10 years with availability of spares in KAPCO Stores and additional 
spares obtained from Control System replacement of 01-5-6 
"STG-12 control system may operace for next 10 years with availability of spares in KAPCO Stores and 
additional spares obtained from Control System replacement of 510-11. 

'4' 
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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. 

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 

Control System Module 4 GT 7, GT 8 & STG 12 

Expected Remaining Life 

(Years) 

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 6. 3: Cooling Tower of STG-12 

Cooling Tower fan, Pi1s (Preventive maintenance) are performed as per manufacturer recommended 

interva3. 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 
fan is available as spdre, 

Moreoer, considerirg further 10 years operation beyond 2021, cooling tower fan blades and fill 

material may be needed to be replaced, if inspections decide this. 

CW Pipng inspectioriis carried out by KAPCO team during scheduled outages and piping condition Is 

reported to be satisfctory. 

Cooling Tower Fans thid CW Pumps were inspected during the last schedule outage in Feb-March 2021 

and no abnormality was reported. 

As per above inspections and current condition monitoring it is envisaged that the Cooling Tower 

System can be operated reliably for the next 12 years. 

6.5. Modula-5 Plant Conponents' iesidual Life Assessment 

6.5.1. Gas Turbine unitl l3,  14 and Steam Turbine Unit-iS 

Gas Twbine GT-13 ad GT-14: Hot gas path components e.g. Turbine blades/vanes, Combustion 
chamber bricks, nozzles, etc. are being replaced periodically on MOH and CI as per recommended EOH 

intervas by the OEMI(Siemens).  One complete set of turbine blades and vanes is always available in 
KAPCO stores as a strategic spare. 
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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) S130 

blades with new Nickel based material, improved cooling air path and optimized aerodynamic aerofoil 

design improved the Units' performance. 

Last Major Overhauling (MOI-l) 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 

recmmended to be replaced. 

Air Intake filters are to be replaced in 2021. 

Following NDTs were performed in the MOH 2019 for condition assessment of Gas Turbine parts after 

dismantling; 

• Ultrasonic Testing 

• Magnetic Particle Test 

• Dye PenetrantTest 

• 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 NOT results were categorized as acceptable except for a few minor observations which were 
addressed in the MOH 2019 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 Penetrarit Test 

Scope of visual inspection and NDEs included; 
e Ultrasonic Testing of turbine bearings, bearing pads, and turbine foundation bolts 

' Dye Perietrant Test of turbine bearings, bearing pads, Steam Turbine Emergency Stop Valve, 

Control Valve, HP Bypass valve, turbine casing drain valves etc. 

Overall NOT 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 valve 

cone was replaced as per Dye Perietrant Test indication. 

Boroscopy inspection of the HP and LP steam turbine Last Stages and Cross over pipe were performed 

by Siemens' Engineers. During the Boroscopy inspections no abnormality was observed. 

The overall condition of Steam Turbine Unit-iS and condenser is reported as "Good" in visual 

insp'ctions and NOTs performed during the outages in 2010 to 2016. 

STG-15 HP Steam stop and control valve actuators were overhauled during the 61-13 and 14 MOH in 

201E. 

Following is the expected Remaining Life Assessment summary of Module-S Units as per the Units' 

concition assessment and operating regime; 

Table 6.21: Remaining Life of Module-5 Units 

Operating pérating 

Hours in •- Hours in 

:Desjn-. Extended. -. 
Design Life of 
40 years 

KAPCO Remaining 
Operating Operating Hours 
Hours-. in gxtended 

• :° OD -to. . Dqsign Life of 40 
Mr 2021 years 

Re mainlng 
D-slgn life 
(Years) 

61-13 240,000 320,00 176,245 143755 18 

61-14 240,000 320,00 170,947 149053 19 

STG-15 240,000 320,00 179,741 140259 18 

Mcdule-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 
ope-ating hours/year) ref section 5.3.4 and 5.4 of this document. 

6.5.2. Module-5 HRSG 13 and 14 

HRSG-13 and 14 complete inspection and remaining life assessment was carried out from Sep-Oct 2019 

by SGS, Pakistan (Appendix-i: Remaining Life Assessment I-{RSG-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 

• 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 corrosion and pitting including evaluation of pitting / 

• corrosion for fitness 

• Visua inspection of all structural steel parts including ducts, platforms, handrails and structural 

steel supports for ducts/piing 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 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 

• Metallographic testing of boiler pressure parts like 3 from each drum, one from each header to 

study the metallurgical changes, degradation and evaluation for its fitness for service. 

• 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 2019, 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 l4is in satisfactory condition as 
tube modules, HP and LP 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 GT-

14 by the Boiler 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 far the next 10-15 years. 
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6.5.3. Module-5 Units' Generators 

Following are the technical Specifications for Module-S Units' Generators; 

Table 6.22: Technical Specifications of Module-5 Units' Generators 

TechcaI Specifications GI 1 14 

TLRI 108/36 

STG 15 

TLRI 108/41 Type 

Ratec. Power Capacity 170 MVA 175 MVA 

Ratec Voltage(L-L) 11KV ±10% ii KV ±10% 

Phases 30; YY. 30;'!'!. 

Rated Output Current 8923A 9185A 

Speed 3000Rpm 3000Rpm 

Frequency 50HZ 501-lZ 

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 

Conditon monitoring tests of GT-13 and 14 Generators were carried out during the Minor Overhauling 

in Sep-Oct 2019 ri the presence of the OEM's Inspection Engineers (Siemens). 

Following Visual inspections and tests were performed for the stator; 

• Visual Inspection for cleanliness arid healthiness check of stator, TE and EE end windings, cooler 

enclosure etc. 

• Insulation resistance test 

• Winding resistance measurement 

and for rotor; 

• Boroscopic Inspection of rotor 

• Insulation resistance measurement 

• Winding resistance measurement 

All staor 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 i-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 MON test results, routine condition monitoring tests and operating conditions, we 

envisage that Unit-13 and 14 Generators cn be operated reliably for the next 10-12 years. 
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• OverH Overall 
CndtiQn Generator 

Ratlnq Cóflclitiofl 

;Eipècted 
Remalnln9 lIfe 

(Years) 
tinits 

GT-13 10-12-1994 Siemens 9 Good 10-12 

GT-14 19-10-1994 Siemens 9 Good 10-12 

STG-15 09-10-1996 Siemens 9 Good 12-15 

Condition Rating CriterIa 1-10: 
Rating 9-10 = Good; Rating 7-8 Salisfactory; Rating 4-6 Acceptable; Rating 1-3 Unacceptable 
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6,5.3.2. STG-15 Unit Generator 

Medium overhauling of STG-15 Generator was carried out in Sep-Oct 2019. Condition monitoring tests 

of the Generator and visual/NDT inspections were carried out in the presence of the OEM's Engineers 

(Siemens). 

NOT (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. 

• Insulation resistance of stator. 

• Loop resistance of stator. 

a Insulation resistance of rotor. 

• Loop resistance of rotor. 

All test results are observed satisfactory with no findings reported. Routine offload, or 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-S Generators 

Below is the summary for remaining life of Module-S Unit Generators in view of condition monitoring 

described in preceding paragraphs and operating conditions; 

Table 6.23: Remaining life of Module-5 Generators 

6.5.4. Module-5 Unit's Step-Up Transformer 13, 14 and 15 

Following are the technical Specifications for Module-S Units' Transformers 

Table 6.24: technical specifications of Module-S Transformers 
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Technl al 8pocif4cat1ons 

Make 

OT 13 14 

TRAFO UNION 

STG If 

TRAFO UNION 
Rated Power (MVA) 168 190 
Rated Voltage KV {LV/HV) 11/ 258 11/258 

Rated Frequency (HZ) 50 50 

Noof Phases 3 3 

Rated Current (A) LV/HV) 8819/422 8083/661 

Type a-  Cooling ONAN/ONAF ONAN/ ONAF 

Temp. Rise Winding/Oil 55/50 C 55/50 t 

6.5.4.1. T-13 and 14 and STG-15 Unit Transformers I3BATO1, 14BATO1 and 15BATO1 
Condition Monitoring 

During the Outage in Sep-Oct 2019, for all 03 Unit Transformers 13BATO1, 148A101 and 1SBATO1, the 
followirg Electrical tests were executed by 3rd party Avotech Engg Services. 

a) Insuittion Resistance, 

b) Turn Ratio, 

c) Excittion Current, 

d) SFRA and 

e) Mag:etic Balance. 

f) Shor: Circuit Impedance 

g) Winding Resistance Tests 

h) Oil Tests carried out: DGA, Oil Break down Voltage test, Moisture test, Oil Acidity, Interfacial Tension, 

Corrosh'e sulphur, Furan Analysis test. 

The test results reported no abnormality on any of three Unit transformers. 

Transformer Oil analysis tests has been performed in May 2020 by LABORELEC Belgium (Appedix-2 

Unit-13 TF 13BATO1, Unit-14 TF 14BATO1 and Unit-15 TF 15BAT01 Oil Analysis Report). 

Following is the conclusion from oil analysis report for all three Transformers; "The evolution of the 

dissolvd gases can be considered as normal. There is no indication of thermal or electrical faults in the 

transfcrmer. 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-].4 and Unit-15 Step-Up tran5formers is "Good"; and 
designated code-i is for healthy equipment operating normally. 
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13BATO1 1 Good 

14BATO1 1 Good 

15BATO1 1 Good 

GT-14 

5TG45 

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 

KAPCO Plant Remaining Life Assessment Study 

6.5.4.2. Summary of Module-5 Unit Transformers Condition Monitoring 

Depending upon above assessments and the recent tests conducted for condition monitoring of unit 

step up transformers of Module-S described in preceding section, healthiness is confirmed as per below 

summary table; 

Table 6.25: Overall Condition Assessment of Module-5 Unit Transformers 

6.5.5. Control System of Module-S 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 

13000) in Feb 2015. Its remaining life is expected to be about 15 years. 

6.5.5.3. STG-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 13000 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-S Units Control System 

Below is the summary of remaining life of Module-S unit's control system; 

Table 6.26: Remaining life of Module-5 unit's control systems 

Control System Modufe 5 GT t3 GT 14 & STG 15 Remaining Life 
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sdLBernInlng.  
Life lYears) C,ofltr0ISystem 

GT 13 & 14 Siemens SPPA 13000 20 

STG-15 Siemens SPPA 13000 15 

STG-15 Aux, HRSG-12A & B, & I 
I Siemens SPPA 13000 

BOP 
20 
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6.5.6. Coding Tower System for STG-15 of Module-S 

Cooling Tower structure visual inspections were performed during the last schedu'ed outages. Concrete 

Corrosion was observed at different locations. Civil structure water proofing and repairs were 

performed. 

Figure 6.4: CoolIng lower System STG-15 

Tam Seal was applied which waterproofs and provides in-depth concrete protection. After applying the 
TAM sealing cooling tower structure is observed good. 

Inspection of the CW Supply and return lines revealed that the internal coating is in satisfactory condition. 

Epoxy coating of both CW Pumps Bell housing, impellers, Start-up filling pump has been carried out and 
over'll condition good is observed. 

Epox', Paint coating is carried out on cooling Tower Risers, Headers and Piping and thus good condition 
is maintained; 
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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). 

A5 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 Slock-3 Modute-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 techniques 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. ui1dings and Civil Structure Integrity Aseessment 

Civil structure integrity life assessment has been conducted by company. Inspect Test, (See Appendis-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 
• Steam Turbine Buildings 9-10,11-12, and 15 

• Cooling Tower unit 9, 10, 11, 12 and 15 
• clarifier 9-10,11-12 and 15 
• Water Treatment Building B-I, B-Il and B-Ill 
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Black Start Diesel Engine Building 

Central Control Room Building CCR-1, 2, 3 

Scope of work induded visual inspections and NDTs as outlined below; 

a Visual inspections of all buildings and civil structure for corrosion, 

a Identification of points of main load bearing areas of civil structure 

o Identification cracks in the main structure 

• Complete structure analysis of all damaged areas 

• Concrete compressive strength measurement by Rebound Hammer! Compressive Strength 

Test. 

• Crack Depth Measurement by Ultrasonic Pulse Velocity Test and ultrasonic method. 

The following observations and recommendations were made; 

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 Cooling 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. 
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L 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; 

1. Guidelines and rules for management of bulk chemicals 

2. Air Emission control procedure 

3. Effluent Water Control Procedure 

4. Solid Waste Management Procedure 

5. Environment Aspects Identification Procedure 

6. etc. 

7.2. Maintenance Management System 

Operations and Maintenance activities are being planned, controlled and executed using Computerized 

Maintenance Management System Q4CAMM of Engica UK. 

AU 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; 

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 (SlM) 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 a 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; 

• A change 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 include 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, IlLs, 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. 

-  
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7.3. Integrated Management System 

Since July 2004, KAPCO has been compliant with the following accreditations to the Integrated 

Management System: 

ISO 9001:2015 Quality Management System 

ISO 14001:2015 Environmental Management System 

OHSAS 18001:2007 Occupational Health and Safety Assessment Series (Occupational Health and Safety 

Management System) 

7.4. Environment Management System 

KAPCO has developed well established Policy Guidelines and Procedures for Environment Management 

system. 

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 

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 HRSG5 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 Environmental CompUarice Raport 

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 

P EPA. 

In acknowledgement to accomplishment achieved for Environment protection, K.APCO has been 

awarded in 2020, Certificate of Appreciation from National Forum for Environment and Health. 
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7.3. Integrated Management System 

Since July 2004, KAPCO has been compliant with the following accreditations to the Integrated 

Management System: 

ISO 9001:2015 Quality Management System 

ISO 14001:2015 Environmental Management System 

OHSAS 18001:2007 Occupational Health and Safety Assessment Series (Occupational Health and Safety 

Management System) 

7.4. Environment Management System 

KAPCO has developed well established Policy Guidelines and Procedures for Environment Management 

system. 

KAPCO is accredited and complying standard ISO 14001:2015 Environmental Management System. 

Envfronment 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, SO; and CO 

emissions in flue gases being disposed to the Environment. 

Noise checking is conducted inside and outside the Plant boundary at different points. 

O.uaity of waste-water being disposed is checked at the point of generation sourte 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 Purijab 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 withih Air Quality Standard of 
P EPA. 

irs 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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75. Historic Major Modification Summary 

Major Upgrades and Improvement Projects relating to Generation units, Environment and Health and 

Safety are documented as Appendh-5 Histosic Major Modification Summary. 

7.6. Spares Management 

KAPCO has maintained adequate spares inventory for alt 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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8. CONCLUSION AND RECOMMENDATIONS 

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 arid maintenance 

practices, major outage inspection reports, life assessment reports and condition monitoring test 

reports. 

Each of the Module's i-S 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 essumed a 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 blow; 

a) Module-i (GT-1, GT-3 and STG-9) plant is in overall Satisfactory 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 (MW), has been well maintained since DC 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 

expected 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 cart be operated reliably for 

next 10 years. 

The following repairs/replacements/upgrades are recommended for Module-i Units in the next MOM; 

i. GT-1-3 replacement air intake filters when Differential pressure approaches upper limit 

ii. STG-9 replacement of Row-i blades 

iii. 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-1O) 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 

ii. STG-11 replacement of cooling tower fan blades. 
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ci) Module-4 (GT-7, GT-8 and STG-12) plant is in overall Satisfactory to Good condition and expected 

Remaining life is assessed to be a minimum 10 years maintaining current best 0&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 lastS 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 

remaining 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 

Outages; 

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-S (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 

o be a minimum 10 years maintaining current best D&M practices and conducting mandatory 

upgrades/repairs/replacement as recommended. 

Plant has always 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 

reccntly with state-of-the-art Siemens SPPA-T3000. Average plant availability of last 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-S 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. 

iii. Repair of concrete structure of Cooling Tower and Clarifiers of STG-15 

iv, Renovation of Thermal Insulation of 3T43 and 14 and RRSG-13 and 14. 

f) All Civil buildings 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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SCHEDUL1 2 

ThCHNICAL LIMITS 

. •Desjgc Limits  

1.1 Start-Ups  

• (a) The notice required by WAPDA to th Company to initiate start-up of 
a Unit and synchronize to the Grid System will vary  acordin to the'Iength of time 

• tJe Unit has ben shutdown. Table 1A nd lB beloW show tI. length of notice (in 
minutes) required for various conditions of start-up f'or gas and steam tJnis  The 
5tCam turbint start tinies must be added to the start times of the gas turbines uBed to 
provide such turbines with steam. 

For purposes of this Section 1.1, c/ hct]1nieaa "Cold Start", w/s shall mai "Wrm 
Start'; and h/s aliall mean 'HOt Start".- 

TABLE IA 
Saxt-Vp Times for Gas Turbines 

TjNr'S 1-2. 3-4 5-8 

Starting Time 
(njtiuEes) 

4' . • 28 
. 

10 3.3 

• . .. TABLE1I3 
Start-Up Times'  fOr Stem'Tbines 

UrlTS 9— 10 11 — 12 • • 15 

Starting Time 
(rninuies) 

c/s — 140 
w/s .— 
h/s—iS 

c/s — 20' 
. vt/s — 20 

b/s-10' 

/s — 4. 
w/s.— 2 
hi&-15 

The reference o ataJts starting or 'taited ,mcan the'.proces of irimg the boiler1  
running up the turbine generatom ana sy1chrQnuzxng to the Qnd cystem 
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(b) Stail-up of a Steam Turbine Unit sh41  e classified as set forth in Table 2 
below: 

TABLE 2 

tJNJTS 9-10 11-12 15 

rum Pressure 
(bar) 

c/s — <12 
w/s — 12-20 
b/s — >20 

N/A N/A 

Sleam. 
Temperature** 

N/A cls — <I00bC 
w/s — 100-250°C. 
his— >50°C 

N/A 

Time after 
Shutdown 

N/A N/A cls >60 hOurs 
- 6-60 hoifrs 

hIs <6 ióu.rs 

CIasaiicatin has beeiprovide4 on the basis of Drufti Pressure or Steam Ternjierarnre 
depending on the classification povided.by the.. hanufacturer. 

(c) The nutnber of yearly steam turbjne Unit stan-ups shall be subject to: 
the limits set. forth lit Table 3 below: 

TAELE3 

UNITS 9-10 11-12 . 15 

Recomineided 
Starts/Year 

1s .— 
wls — 50 
h/s — [i 

c/s 
wls —.80 
bJ. — 365 

Nonianufacturer 

** To be agreed by the Engineer, WAPDA and the Purchaser prior to the cpmpetioa 
of the ID.0 Test ar4 the. Functional Tests. 

1.2 Complex loading 

(a) The Unit load mmping rates are steady raies at which the load can be 
raise.d The maximum design load ramping ratcs. are shown below in. (MW/minute) 
in Table 4. The maximum design load ramping rates shown bclow are subject to, the 
results of the Functional Test described in Sethon 2.1(f) of Schedule 4. 
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TABLE 4 

UNITS I — 2 3 — 4 5 — 8 9 — 1(1 .11 12. 13 14 

Ramping 
Rate 

11* 
30*1 

5 8 c/s - 1.5 
wls - 12 
hls-20 

c/s - 2 
w/s -. 3 
bls-3 

11* 
3Q** 

c1 - 14 
wIs - 14 
bls-14 

Load. 
Range 
(.%) 

20-90 0-iGO ö-100 0-100 cIa - 35-100 
w/s - 35-100 
h/s - 5-100 

15-100 c/s - 0-50 
w/s - 0:65 
)1s - 0-80 

* Normal 
Fast 

(b) The, Unit load ranges expressed in percentages iii. this. ScJeduie rfer 
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 

(1): During co'd 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 tutbine during load reases. 

(ii) Any required. stabilization. for UnIt 9 ad 10 loads will depend 
on axial/surface stresses controlled by turbomax. 

(iii) Slubject to turbine conditions the Company may shortea. r 
waive the requirement for one or more of the stabilization periods, 

(d) Step. changes in pespached load of up to 5% of each generator 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 lesser step changes. 

(e) The Units can withstand. full load. rejectiOn and remain in a saf 
condition. Provided the Com,plex au.xjjjarjes are operated coitinuous1y, theUnits can 
be r-ynchronized Within bnc hour provided that the reason for the  loa rejection ha 
been removed. 

(1) 'i'hc Compltx minimum continuous loading shall be 1 gas turbine Unit. 
at basejoad plus. the associated steam turbine Unit. 

(g) Base load operation of Units .1 & 2 shall be defined as the Load 
associated with aeorrectd turbine exhaust tempeiatute. of not more than 487°C.uode 
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any circumstances. The maximum vanadium content of residual fue oil permissible 
at this exhaust temperature is 25 ppm per the nufacturérs vanadium correclion 
curve. Vanadium content levels it the fuel of 255O ppm shall reguire lower turbine 
exhaust temperatures in accordance with the nanufacturer's vairndiuna correction 
curve. 

1.3 Freojiency, po\Ver Pctor, Voltage Limits arid Droori Seuigs I 

(a) The Units within'the Complex will operate at IOC)% load with a power 
factor in the range 0.85 lagging to 0.97/0.95 leading which range shall not be 
exceeded. At rio time will the generator capability curves he exceeded. 

(b) The inits can operate within the range ±10% on the it kV high. 
voltage system whicl tango shall, not ho exceeded: however, the exact voltage is, 
different for each gas turbine Unit, 

(C) The Complex can operate within the frequency range 49 Icrtz to. 51 
hertz, arid iii imIted .a.d exceptiou.ãt cases from 47.5 'Hertz: to 52.5 Hertz, which 
range shall not be exceeded.

f 
(d) The Complex or individual Units will be subject to tripping, if 

freqency and/or voltage fluctuations outside the ranges stated m 1 3(b) and 1 3(e) 
occur. 

(e) The Unit governor droop is adjustable in the 2-10% range 

(I) The automatic voltage regulator droop setting is adjustable iii the 0-
21% range. 

(g) The existing 132 kV and 220 kV transmission lines are anticipate a to 
have sufficient capacity when all 15 Units of the Complex Are Operating at full load. 
Two additional 2.20. kV transmission lines .are. being installed (scheduled completion 
mid 1996) in order to increase 'the transmission liri reliability, if 'there is a. 
transmissioli limitatiomi. beføre 'the two 'additional 220 kY transmission lines are 
completed, such transmssiOn limitation shall b. considered a Technical Limit. 

The generator reactive capability znge in paragraph (a) above and tbe 
voltage regiilatio,n range in paagaph (b) aboye are each subject tQ changebased'on 
the results: of the Functionul Test described in Sections 2.1(d) and in 2.1(a), 
respectively. 

j 

2. Design Maintenance Limits 

The cycle of 'Scheduled Outages is set Out in Tables 'SA arid 5 b1ow together with 
recommended durations for such inspecddns nd outages. 'The allotted for 
Scheduled outages' is provided fo in Section 6.3 of this Agreement 
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TABLE SA 
GAS TU1UINE MAINTENANCZ SCHEDULE AND EECOhMENDED DURATXONS 

UXIJ 
No. 

EqthaIent 
Operating Hours 

for Inspection 

Time Requfred 
For 

Combustion 
lnspedtion 

Eqidvalent 
Operating hours 

for 110? 
InpecUoñ 

Time 
Required for 

HGP 
inspection 

Equivalent. 
Operating flours 
for oethaiiliug 

Time 
Iteguired. 

for 
Overhauling 

1 4000 hours 7 days NA. N.A. 24000 hours 5 days 

2 4000 hours 7 days N.A. N.A.. 24000 touTs 30 days. 

3 3030 hours 7 days 6d00 hours .30 days .18000 hours 50 clays 

4 3000 hours 7 days 6000 hours 30 days 18000 hours .50 days 

5 7300 hours 7 days 22500 hours 30 days - 45000 hours 50,da.S 

6 7500 hours 7 days 22500 hours 30 days 45000 haurs 50 days. 

7500 1mors 7 days 22500 hours 30 days 45000 houra 50-days 

8 7500 hours 7 days 220O hOurs 0 days 45000 how's Sri days 

13 4000 hours 7 days 25000 hours 30 days 50000 hours 50 days 

4000 hnprs 7 days 25000 hours 30. days 50000 hours .0.days 

TAIILE SB 
STEAM TURBINE M N4NCE .SCHEDU E AND RECOMMENDED DURATIONS - 

lJnit 
Na. 

Running Hours for 
Minor Overhaul 

-- Ti Required.fór 
Minor Overhaul 

flw!nlng Hours for 
MJor Overluwl 

Thus réqirëd fpt 
4uJu OvsrhOul 

9 — 10 . 25000 hours 20 days 50000 ,hdurs. 0 days 

1] — 12 25000 hours 20 days 50000 houx 6cl days 

15 25000 hours 20 days 5000Qhjrs . 60 days 

Scheduled Outages thercafter continue on, :a. three ta flve ( to 5) Year cycle wli.ch 
must be maintained. All boiler inspetipns will be completed within the above 
timescales. 

The scheduling of maintenance inspections will be compatible with regulatory. 
requirements. All regulatory inspections will be carried ouC .during Scheduled 
Outages. 

F 

I 

I 
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1-a 3-4 5-8 13-14 

4 28 10 2.3 

11 S B II. 

0-06Mw 0-80 lJ 0.82 Mw 0-lOT MW 
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Stsrt -Up TImes lorSteam TurbineS  

S Cold Wzm Hot Cold Wanu Hot Cold Wanu Hot. 

GT$tart to STG SnchronisaIion(niiutes) 
1RSGprepara1iou+StGroUing). i'° ! 

89 °  
jOT11Z41 

• tC15Q 
34t0T.C2  ISO 105 OS IBO 21 74. 

STG Ramping Roles MWJ 1.9 rz '  
& 3j5 4 412 

ST(3 Load Range forRamping.Rates 0,96MW 0-95MW .0-95MW 0-82MW 0-118MW 0-115MW 0-118MW 

STG S ltn,ntion to $T5 Ease Load (minutes) 80 51) 20 110 75 25 30 20 2.9 
OvemitBiodute timing lromlirstGTstart to STG 

Base Load (mirwie - 
,24(c) 

is8' °' 
4(mioZ 

7S"" 030 180 
- 

90 210 1.20 103 

I i - . 1 
Ii 1 

lAverageModule 
I During 

ItampingRafes FulMo&de 1.tiGTO 
t9 ° '341° ° 0.9 - 1.3 2.7 1.5 -. 2.6 3.1 

- 
HalMo&Je 0.6°' . 

1m 
09 ccrai j9 (GT4) 

0-7 t5 0.9 1.6 1.9 

Pote Ibesicin l5J 45flyas( 101103  sdicatGT-i or GT-2 is abided initolinthèreapedivs modules. 
STG -11512 55 prut50incc0d .asmatr(one froni O-35Mw&otherfmm35-SZMW as n*cntonedabove. 

3 

J. 

3$ lJnirnum S1ab1 Loading 5.7 Units Lo ngfDe!oadingRamp Rates NfM1iu.it 

Mdul Mtircileci Load 10 Base Lead Base Load 1o141ci1murji Load 

142 2.8 2.3 

384 8.2 

S 8.2 

IS. 

Cold 

2-16 l8 

1lodule-1 T-1,3&s1G.9) 

Module-2• (3T-2,4& $70-to) 
UNrTS 

TECHNCALLIMfl 

3:2 .Sbrt4Jp.limesfor GasTubk1e2 

Urlirs 

T sirtto GTSynthttrnlsation .(niinutes) 

Ranping Rate MW! Mm 

Load Range ar RBmpis9Ras 

Ts(artto GT Bsae Load (minutes) 

!lot 

-02 

Hot 

0.2 

wazsn&g 

(1)2-8(21 8-48 

Cold. 

49. 

WWt 

0-40 

Cold 

>40 

Module-I &2°17DtI 

Moduia-3&4' 185MW 
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ANNEXURE Q 

REPORT SIJBMITFED TO EPA PUNJAB 



EPA Certified 

PAK GREEN 
ISOIIEC 17025:2017 Accreditated Testing Lab, ISO 9001:2015, ISO 14001:2015, ISO 45001:2018 

I Jnrn:  27-.l'-22 JRrv.  

Head Office: 46-M, Gulberg Ill, Lahore-Pakistan. Ph: +9242-35441444 Cell: 0303-i'1'12334 

I 

TEST REPORT 
Ref : PCG/LA912022-3639/SE 

Name of industry/Client: 
Site Location: 
Nature of Monitoring: 
Monitoring By: 
Emisaion Souxce 
Capacity 
rust: 
Monitoring Instrument: 
Monitoring Date: 

Results: 

Date; 10-Aug-22 

Kot Addu Power Company Un-died 
Kot Addu Power Complex, I(ot Addu, District Muzaffargarh 
Stack Emissions 
Pak Green Laboratories 
Heat Recovery Steam Generator 8 1 
104 MW 
Natural Gas 
MRU, Ringelntann Scale 
30-Jul.22 

Sr. 
No. rarameters Methods Units FEQS Reading 1 Reading 2 Reading 3 Average. 

Ejectrochensica) A, NGVS 1R61 13J,0 13.59 13.60 

2.  CO1 
NDIR/ Method 

10 
% NGVS 4.59 .1.55 4.54 436 

3.  CO OTM-39 mg/Nm3 81)0 0.00 0.00 0.00 0.00 

-1. NO OTM-3') mgJNm NGVS 257.40 256.08 25.1.76 256.08 

5.  NO2 OTM-39 rmgjNm3  NGVS 71.05 69.02 66.99 69.02 

6.  NOx OTM-39 mg/Nutl 400 528.45 325.10 325.75 325.10 

7.  SOx 
USEPA Method 

8 
mg/Nat' 1700 11.28 8.46 5.64 8.46 

8.  Smoke Rmgebnann 
Scale 

40 0 0 0 0 

9.  Temperature - - 'C - 201,6 201.5 201.4 201.5 
End of Report  

PEQS: Pun jab Environmental Quality S andards NGVS: No Guideline Value Set 
Remarks: All parameters are in compliance with PEQS Uinits 
Terms & Conditions: 

• Analysis was conducted on the request of project proponent for his own usef?EQS Cumplinnce. 
• Report cannot be used regarding compliance of any complaint, EFC) or any other court case. 
• This report should be reproduced as a whole and not in pxts. 

• The responsibility of the ethical use of the results reported in this report lies with the client. 
Consequently, the laboratory is absolved of Its responsibility for any claim lI,at may result througx the 
use by the client or others of the results appearing in this report. 

• The report is not vaLid for any negotiations. 
a Dually Calibrated instrwnent was used during monitoring. 

PieldAnalyst Chief Analyst Laborat?49 
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PAK GREEN . 
ISO1IEC 17025:2017 Accreditated Testing Lab, iSO 9001:2015. ISO 14001:2015. ISO 45001:2018 

- -4 

Head Office: 46-M, Ciulherg IJI, Lahore-Pakistan. Ph: +9242-354414 Th11: 0303-4.442334 

EPA Certified 

TEST REPORT 
Ref : PGG/LAB/2fJ22-4338/SE 

Name of Lndu.stry/dllent: 
Site Location: 
Nature of Monitoring; 
Monitoring By; 
Emission Source 
Capacity 
FueL 
Monitoring Inatrumenli 
Monitoring Date; 
Validated By EPA Representative: 

Regult;  

Date: 29-Sep-22 

Kot Addu Power Company Limited 
Kot Addu Power Complesc Kot Addu, District Muzaf(argarh 
Stack Emissions 
Pak Green Laboratories 
Heat Recovery Steam Generator P74 
104 MW 
Natural Gas 
TES1O 350 Old, Ringelmann Scale 
19-Sep-22 

MrSharnshad.. RCa EPA (Lab). Multan 

Sr. 
Parameters Methods Units PEQS Iteadingi Reading 2 Reading 3 Average 

1. ecuochemicaI x NGVS 15.61 :15.60 1339 15.60 

NDIR/ Method 
10 NGVS 4.59 458 8 4.55 

3.  CO DTM-39 tng/N& 800 0.00 0.00 0.00 0.00 

4.  NO OTM-39 wig/Nml NCVS 259.72 257.40 256.08 257.40 

5.  NO1  OTM-39 mg/Nm3  NGVS 40.60 38.57 36.54 3837 

6.  NOx OTM-39 mgJNmS 400 299.32 29R97 292.62 295.97 

7.  SOx USEPA Method 
8 sng/N& 1700 183.30 183.30 180.48 18236 

8.  Smoke 
I

5
Im 

% 40 20
r

20 20 

9.  Temperature - SC - 181.6 181.5 LJS1.4  181.5 

Particulate 
Matter 

USEPA Method 
17 rng/N& 300 333 

End of Report  
FEQS; Punab Environmental Quality Standards 
Remarks: All parameters are in compliance with PEQS Umits 
Terms d Conditions; 

• Analysts was conducted on the request of project proponent for his own uso/PEQS Compliance. 
• Report cannot be used regarding compliance of any complaint. EFC) or any other court case. 
• Tins report should be reproduced as a whole and not in parts. 
• The responsibility of the ethical use of tha resufls reported In this report lies with the client. 

Consequently, the laboratory is absolvrd of its responsibility for any claim that may result through the 
use by the client or others of the results appearing in this report. 

• The report is not valid for any ttegotiations. 
• Dually Calibrated instrument was used duristj monitoring. 

Field Analyst Chjef Analyst Laboratory Ind1arge 
f I 

J/ Lmav, 
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PAK GREEN 
ISOIIEC 17025:20l7Accreditaled Testing Lab, ISO 0001:2015, ISO 14001:2015, ISO 45001:2018 

Head Office: 46-M. Gulherg III, Lahore-Pakistan. Ph: +9242-35441444 Cell; 0303-4442334 

EPA Certified 

 

flef #: I'CG/LAB/2022-4334/WW 

Name of lndustiy/Client 
Site Location; 

Nature of sanaple: 
Sampling By'. 
Sample source 
Sampling type (Grab/Composite): 
Sample Code: 
Date of sampling 
Validated By EPA Representative: 

Resulte 

TEST REPORT 
Date: 29-Sep.22 

Kot Addu Power Company Limited 
Kot Addu Power Complex, Kot Addu, Dlstricl 
Muzaffargarh 
Waste water 
Pal; Gieun Laboratori 
Dispose of CC1 #3 P11 
Grab 
W%%'-1176 
19-Sep22 
MrShanashad, RO, EPA (Lab), Multan 

Sr. No. 
________ 

Parameters I 
lUnit 

Method/Technique PEQS Results 

1.  pH — APHA-450(J-W 8 6-9 8.040 at 26.9'C 

2.  Temperature increase APHA-2550 B 3 0.28 

3.  BIological Oxygen Demand (8OD at 211 mg/L APHA-5210 1) 80 BDL 

Chemical Oxygen Demand (COD) mg/L APHA-5220 11 150 10 

5.  Total Suspended Solids (I'SS) ng/L APHA-2540 D 200 08 

6.  Total Dissolved Solids (TDS) A rng/L APHA-2540 C 3500 880 

7.  Greases & Oil ntg/L APHA-5520 B 10 BDL 

Phenolic Compound mg/L APHA-5530 1) 0.1 0.001 

9.  ChorMe(asCll)' mg/L AFHA-4500-UB 1000 60 

10.  Fluoride (F'-) nig/L APHA-4500-FD 10 0.9 

11.  AialoncdetergentssMBAs nag/L AP}IA5S40C 20 0.1)26 

12.  Sulphate ($042.) A mg/L APHA-1500-SO4 C 600 99 

Suiphide (52) mg/L APHA4SOO-52 7 1.0 BDL 

14.  Ammonia (t4l1) A nag/L APHA-l5OONH C 40 05 

15.  Cadmium LCd) ing/L APHA-31fl 8 0.1 — BDL 

16.  rng/L 311lB 1.0 BDL 

[7. Copper (Cu) mg/L APRA-3fl1 B 1.0 0.0096 

18.  Lead (Pb) nig/L APHA-3fl1 B 
-- - 

0.3 BDL 

19.  -. uiy (hg) - mg/L APHA-112B 0,1)1 UDL 

20. Selenium (Se) L
ng/L APHA-3114 C 03 I lil)L 

Pag \. 



PAKGREEN. 
ISO/IEC 17025:2017Accreditatod Testing Lab, ISO 9001:2015, 130 14001:2015. ISO 45001:2018 

head Office: 46-M. Giulberiz HI, Lahore-Pakisl:tn. Ph: --9242-3544l444 CcH: 0303-4442334 

EPA Cetifled 
Ref #: PCG/LAB/2022-4334/WW Date: 29-Sep-22 Il 

Resutta: 

Parameters Unit Method/Technique PEQS Resells 

21.  Nickel (NP rng/L APHA-3111 B 1.0 BOL 

22.  Silver (Ag) mg/L APHA-3111 B 1.0 BDL. 

Total Toxic Metals (Cd, Cr, Cu, Pb, 
Hg, Se, Ni, Ag, As B 3) 

mg/L - 2.0 0.oigi 

24.  Zinc (Zn) mg/ L API LA-Bill B 5.0 BDL 

25.  Arsenic (As) mg/L APHA-3114 C 1.0 BOL 

26.  BarIum (Ba) mg/L APHA-Blfl 1) 1.5 BDL 

27.  iron (Fe) mg/L APHA.3111 B 8.0 0.0033 

28.  Manganese (Mn) mgjL APHA-Bul B 15 0.0085 

29.  Boron (B) nig/L APHA-31r1 3) 6,0 BDL 

30.  Chlorine (02) rngfL APHA-4500 Cl B 1.0 0.01 

31.  Sodium rng/L APHA-3111 13 - 114.9350 

32.  Cyanide (as CNI') nig/L APHA-4300-CN P 1.0 DDL 

End of Report  
PEQS: Punjab Environmental Quality Standard APNAC Acceditcd 

- BDL Below Detection Limit 
Remarks: All Parameters are in compliance with PEQS lunit. 
Terms & Condftions 

• Analysis was conducted on the request of project proponent for his own use/PEQS Compliance. 
• Report cannot be used regarding compliance of any complaint, SF0 or any other court mae. 
• This report should be reproduced as a whole and not in parts. 
• The responsibility of (he ethical use of the results reported In this report lies with the client. 

Consequently, the laboratory is absolved of it responsibility for any claim Iht 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 report 
unless otherwise negotiated between the client and thelaboratory. 

• The report is not valid for any negotiations. 
• Dually Calibrated mstTuments were used during analysis. 

Lab Analyst Chief Anralyas Laboratory Incharge 

.— .1 



PAK GREEN 
ISO/IEC 17025:2017Accredkated Testn9 Lab, ISO 9001:2015, ISO 14001:2015, ISO 45001:2013 

head Office: 46-M, Gulberg HI, Lahore-Pakistan. Ph: ±9242-35-141444 Cell: 0303-4442334 

EPA Certified 

 

Ref : PGG/LA812022.43331WW 
Name of IiuIustiy/Client 
Site Location: 

Nature of sample: 
Sampling By: 
Sample source: 
Sampling type (Grab/Compoeite): 
Sample Code: 
Date of sampling: 
Validated By F!A Representative: 

Results: 

TEST REPORT 
DaIc 29-Scp-22 

Kot Addu Powe.r Company Limited 
Kot Addu Power Complc Kot Addu District 
Muzsffargarh 
Waste water 
Pak Green Laboratories 
DoseofBlockfa(GM2) 
Grab 
WW-1175 
19-Sep22 
M5I3amslad, RQ, EPA (Lab), Molten 

Sr.No. Parameters Unit MethodJTecltnique PEQS Results 

pH — APHA-4500-W B 6-9 7.R60 at 26J1C 

Temperature increase APHA-255011 0.1 

3.  Biological Oxygen Demand 
fltrflsal '0 ofl mg/L APHA-5210 D 80 BDL 

4.  Chemical Oxygen Demand 
1COD A 

n/L APHA-5 B 150 08 

5.  TolalSuspendedSolidi.(ISS) mg/L APHA-2540D 200 

6.  Total Dissolved Solids (rDS)' ing/L APHA-2540 C 3500 1720 

7.  GreasescOil mg/L APHA-5520B 10 BDL 

& 
Phenohc Compound 

(Ar PhnnJ1 
rngJL APHA-5530 D 0.1 BDL 

9.  ChlorIde (as CII) A mg/L APHA-1500-CI B 1000 4(15 

10.  Fluoride (F'-) mg/L APHA.4500-P-O 10 1.1 

11.  AnlonicdetergentaxMBAs mgJL AFNA554OC 20 0.044 

12.  

13.  

Sulphate (SO)" mg/L API4A-4500-501  C 600 

1.0 

160 

BDL Sulphide ') mg/L APHA-4500-$' F 

14.  Anunonis (NH3) A mg/L APHA-4500N113 C 40 0.9 

iS. Cadmium (Cd) mg/L APIIA-3111 11 0.1 BDL 

16 Chromium 
1 "t..- 

mg/L APHA-3111 B tO 0.0099 

17.  Copper (Cu) mgJL APFIA-3111 5 tO 0.0197 

18.  Lead (Pb) mgJL APFIA-3111 B 0.5 BDL 

19.  Mercuiy (Hg) mg/i. AP}4A-31121t 0.01 IlOL 

20.  Selenium e) mg/L APHA-3114 C 0.5 BDL 
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PAK GREEN 
ISO/IEC 17025:2017 Aucreditated Testing Lab, ISO 9001:2015, ISO 14001 :2015, Iso 45001:2018 

Head Office: 46-M, Gulbcrm 111, Lahore-Pakistan. Ph: ±9242-35441444 Cell: 0303-4442334 

EPA Certified 

Ref ; PGG/LAB/2022.-1333/WW Date: 29-Sep-22 

Rcsu1(: 

Parameters Unit Method/Technique 1'EQS Reaulls 

21.  Nickel (Ni) xng/L APHA-3111 B 1.0 UDL 

22.  Silver (Ag) mg/L APHA-3111 B 1.0 DDL 

Total Toxic Metals (Cd, Cr, Ct Pb, 
Hg, Se, Ni. Ag, As, B& B) L -, 0 0120.1 

24.. Zinc (Zn) ntg/i.. APHA.3111 B 5A) 0.3003 

25.  Arsenic(As) mgJL APHA-3114C 1.0 0.0017 

26.  Barium (Ba) mg/I. APHA-3111 D 1.5 BDL 

• 27. iron (Fe) xng/L AP14A-3111 8 8.0 28010 

2a Manganese (Mn) mg/L APHA-Sill B 1.5 0.0891 

29 Boron (B) nig/L APHA-31U D 6.0 BDL 

31) - Chlorine (C6) mrjL APHA-4500 Cl B 1.0 0.02 

31.  Sodhun tng/L APHA.3111 B - 124.6637 

32.  Cyanide (as CN) mg/L Al'HA4500.N F 1.0 UDL 

End of Report  
t'EQS; Punja), linvixonmenral Quality Standard hPNAC Accredited 
BDL Below Detection Limit 
Remarks: All Parameters are in compliance with 1'EQS limit. 
Terms & Conditions: 

• An.lyeIa wee couducicd on the request of project proponent Soc his own usr/?CQsCutnpliancc. 
• Report cannot be used regarding compliance of any complaint, EPO r any other court case. 
• This report should be reproduced as a whole and not in parts. 
• Tue responsibility of the ethical mse of the results reported in this report Lies with the client. 

Consequently, the laboiRtory is absolved of its re pcatslbiiity for any daim iat may result through the 
use by the dient or others of the results appearing In this report. 

• The left-over sample (if so available) shall be retained for fifteen days after the issuance of the report 
unless otherwise negotiated betweec the dient ünd thelaboratory. 

• The report Is not valid for any negotiations. 
• Deafly C.thbratcd irntruniczus were used dudngenalyab. 

Lab Analyst Chief Analyst Laboratory Incharge 

4 



ANNEXURE R 

CERTIFICATE OF APPRECIATION 



4 ei&tcr,wcuYe 
OF APPRECIATION 

20 Annual Environment 
A cxcellence ±-waros 

After catfut consideration of track racord, 
services and performance of 

KOT ADDU POWER COMPANY LIMITED 
This certificate is being awarded on 9th August 2023 - Karachi. 

M. Nacem Qureshi 
Piesidcnt, NFEI1 

OftGANIZEO BY 
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