National Electric Power Regulatory Authority

Islamic Republic of Pakistan

2nd Floor, OPF Building, G-5/2, slamabad.
. Ph : 9207200 Ext : 330 — Fax: 9210215
RCngtl‘al‘ E-mail : office@nepra.isb.sdnpk.org
: Direct Phone : (051) 9206500

No. NEPRA/R/LAG 05 /4553 -5§ November 18, 2002

Corporate Secretary,

M/s. Karachi Electric Supply Corporation Ltd.
Aimai House, Abdullah Haroon Road,
Karachi.

Subject: Grant of Generation Licence GL/04/2002
M/s. Karachi Electric Supply Corporation Ltd. (KESC)

Please refer to your application No.SECK/EL/00/802, dated 11th September 2000 for
" a Generation Licence.

2. Enclosed here is Generation Licence No. GL/04/2002 granted by the Authority to
M/s. Karachi Electric Supply Corporation Ltd. The Licence is granted to you pursuant to
Section 15 and Section 25 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.

DA/As above.

12 MO
(Mahjoob ad Mirza)

(NEPRA)

CC for information to:

1. Managing Director, Karachi Electric Supply Corporation Ltd., Karachi.
2. Director General, Pakistan Environmental Protection Agency, 44-E, Office
Tower, Blue Area, Islamabad.




National Electric Power Regulatory Authority
(NEPRA)

Islamabad - Pakistan

GENERATION LICENCE

NO. GL/04/2002

In exercise of the Powers conferred on the National Electric Power
Regulatory Authority (NEPRA) under Section 15 and Section 25 of the
Regulation of Generation, Transmission and Distribution of Electric

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

THE KARACHI ELECTRIC SUPPLY
CORPORATION LIMITED

Incorporated under Act No. VI of 1882
of the Legislative Council of India

under Certificate of Incorporation
No. Nil dated at Bombay 13th day of September, 1913

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

of this Licence.

Given under my hand this 18th day of November | Two Thousand & Two,

and expires on }7th  day of November , Two Thousand & Twenty Seven.
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC), Karachi

Article 1
Definitions
In this Licence:
“‘Act” means the Regulation of Generation, Transmission and Distribution of
Electric Power Act, 1997 (XL of 1997);
“‘Authority” means the National Electric Power Regulatory Authority
constituted under Section 3 of the Act;
“l.icensee” means The Karachi Electric Supply Corporation Limited; and
‘Rules” means the National Electric Power Regulatory Authority Licensing
(Generation) Rules, 2000.
Words and expressions used but not defined herein bear the meaning given

thereto in the Act or in the Rules.

Article 2
Application of Rules
This Licence is granted subject to the provisions of the Rules, as amended from

time to time.

Article 3
Generation Facilities
The location, size, technology, interconnection arrangements, technical limits,
technical functional specifications and other details specific to the generation
facilities of the Licensee are set out in Schedule | to this Licence.

The net capacity of the generation facilities is sgt out in Schedule Il hereto.
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‘ ' Generation Licence
The Karachi Electric Supply Corporation Limiteg

(KESC), Karach
Article 4

Term

This Licence is granted for a term of Twenty-Five (25) years.

Article 5
Licence Fee
The Licensee shall pay to the Authority the licence fee in the amount and
manner and at the time specified in the National Electric Power Regulatory

- Authority (Fees) Rules, 2002.

Article 6
Competitive Trading Arrangement
(1) The Licensee shall participate in such measures as may be directed by
the Authority from time to time for development of a Competitive Trading

Arrangement. The Licensee shall in good faith work towards

implementation and operation of the aforesaid Competitive Trading

Arrangement in the manner and time period specified by the Authority:

Provided that, any such participation shall be subject to:

(a) any contract entered into by and between the Licensee and anather
party prior to the enactment of the Act and for the due performance
of which a sovereign guarantee has been provided by the
Government of Pakistan; or

(b) any contract entered into by and between the Licensee and anocther
party subsequent to the enactment of the Act with the approval of

the Authority.
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Generation Licence
The Karachi Electric Supply Corporation Limited
{(KESC), Karachi

(2)  Any variation or modification in the above-mentioned contracts for allowing

the parties thereto to participate wholly or partially in the Competitive
Trading Arrangement shall be subject to mutual agreement of the parties
thereto and such terms and conditions as may be approved by the
Authority.

Article 7
Maintenance of Separate Accounts
For the purpose of the competitive trading arrangement, pursuant to Article 6 and
the Second tier supply business, the licensee shall be considered as a separate
company in relation to the Transmission and Distribution Business of KESC.
Accordingly and pursuant to Rule 15, the Licensee shall maintain separate
accounting and financial reporting arrangements for each of its separate

businesses as if it were a separate company.

Article 8
Cross Subsidy between Generation, Transmission and Distribution
The Licensee may in terms of sub-rule 4 of Rule 13, with the prior approval of the
Authority give cross-subsidy to, or receive cross-subsidy form the transmission

and/or distribution business of The Karachi Electric Supply Corporation.

Article 9

Maintenance of Records

For the purpose of sub-rule (1) of Rule 19, copies of records and data shall also

Ty \%‘/ [\/ | Page 4 of 7
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC), Karachi

be retained in electronic form and ail such records and data shall, subject to just

claims of confidentiality, be accessible to authorized officers of the Authority.

Article 10
Compliance with Performance Standards
The Licensee shall conform to the relevant rules on performance standards as

may be prescribed by the Authority from time to time.

-
Article 11
Compliance with Environmental Standards
The Licensee shaill conform to the environmental standards as may be
prescribed by the relevant competent authority from time to time.
Article 12
Provision of Information
Without prejudice to the obligation of the Licensee to comply with any call for
-

information made by the Authority from time to time under section 44 of the Act,

the Licensee shall submit to the Authority the following statements of availability

of the generation facilities:

(1)  Within three (3) months of the beginning of a financial year, the licensee
shall prepare and submit before the Authority for its approval, the criteria
upon which the licensee will:

(a)  determine the duration and timing of planned outages

of generation units;
7 Page 5 of 7
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC), Karachi

(b)  determine which hours of the day and days of the
week a generation unit which is not subject to a
planned outage will be sufficiently manned to be
capable of being made available;

(c) determine its policy for making available generation
units which are not subject to planned outages; and

(d) determine its policy for the temporary or permanent
closure of generation units.

(2) No later than one (1) month before the end of a financial year, the licensee
shall submit to the Authority a written forecast for each generation unit
expected to operate in the following financial year stating:

(a)  the net capacity of the unit;

(b}  the planned outage schedule of each unit;

{c) best estimates of unplanned outages for each unit;

(d) the means by which the unit will be fuelled or
expected to be primarily fuelled in the case of dual
firing units;

(e) best expectation of any unplanned outages; and

{f) the factors known to the licensee likely to affect the
number of outages.

(3) No later than six (6) months into each financial year, the licensee

shall submit to the Authority any changes to the best estimates
submitted to the Authority under Article 12(2) above with respect to

the remainder of the financial year.

Page 6 of 7
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC), Karachi

Within three (3) months of the beginning of each financial year, the
licensee shall submit to the Authority a statement of actual
availability of each generation unit during the previous financial
year. The said statement shall compare forecasts and plans made

for the previous financial year against outturns.
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi

SCHEDULE -1

The location, size (capacity to  MW). technology.
Interconnection  arrangements, technical limits, technical
functtonal specifications and other details specific to the
ceneration tacilities of the licensee.
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Generation Licence

(KESC) Karachi

The Karachi Electric Supply Corporation Limited

INTRODUCTION

&
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Generation Licence
The Karachi Electric Supply Corporation Limited
(RESCY Karachi
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi

The Karachi Electric Supply Corporation Limited (KESC)
Generation Units

1. BIN QASIM POWER STATION

Unit No. Expected Life (Years) Commissioned
#1 13 1983
#2 14 1984
#3 19 1989
#4 20 1990
#5 21 1991
#6 27 1997

2. KORANGI THERMAL POWER STATION

Unit No. Expected Life (Years) Commissioned
#1 2 1965
#2 - 1966
#3 3 1970
#4 7 1977

3. KORANGI TOWN GAS TURBINE POWER STATION

Unit No. Expected Life (Years) Commissioned
# 1 Not Available 1978
#2 - 1978
#3 — 1978
#4 — 1978

4. S.LT.E. GAS TURBINE POWER STATION

Unit No.

Expected Life (Years)

Commissioned

#1

#2

#3

#4

#5

4-5 Years

Not Available

Recommended term of the licence = 25 Years.
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Generation Licence

The Karacht Electric Supply Corporation Limited

(KESC) Karachi

LOCATION
&

SITE PLAN
5,
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Generation Licence
The Karachi Electric Supply Corporation Limited

(KESC) Karachi

EXISTING GENERATION
FACILITES
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) L o Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi

THE KA

BIN QASIM POWFR S'}A’l ION

!-\] ‘

EXISTING GENERATION F CILI I'IES

(AS REQUIRED BY

SCHEDULE 111

1. Location map, site map.
Enclosed

2. Technology, number of units.

RACHI ELECTRIC SUPPLY CGRPORA'I'ION LIMITED

Unit | Boiler Turbine ' (,eneratnr
— No. | | ELPASO type Capacity: 210 MW A8 MVALZT KV
Single drum, Naturai Circulation, | Tendem Con Double Flow | Type: TFLQQ
{'\‘ Single Reheat Stages: HP-§, IP-6, LP-2X5 Stator: H,O cooled
Steam: 680 t/h, 145 bar,530 C Steam itiori: 140 bar,525 C Rotor: H, cooled
Manufacturer: Hitachi-Babcock 1. Hitachi Manufacturer:
No.2 | ELPASO type ol Hlovw 248 MVA,21 KV
Single drum, Natural Circulation, 'I"mft%em Compound Double Flow | Type: TFLQQ
Smgle Reheat Stages: HP-8, IP-6, LP-2X5 Stator: H,0 cooled
Steam: 680 ¥h, 145 bar,530C Steam condition: 140 bar,525 C Rotor: H; cooled
Manufacturer: Hitachi-Babeock Manufacturer: Hitachi-Japan Manufacturer:
Hitachi
No.3 | ELPASQO type Capacity: 210 MW 248 MVA IR KV
Single drum, Natural Tandem Cormpound Double Flow | Type: SGTHC
Circulation, Single Reheat Stages: 11P-9, IP-7, LP-2X6 Stator 1, couled
Steam: 680 t/h, 145 bar,530C Steam condxﬁon 140 bar, 525 C Rotor: Hy couied
Manufacturer: Deu-Babcock Manufacturer: Ansaldo Italy Manufacturer: frcol
| Marelli Nouva FGM [alv
_—_— [ P
& No.4 | ELPASO type Capacity: 210‘ MW 248 MVALIB KV
W Single drum, Natural Tandem Compound Double Flow | Type: SGTHC
Circulation, Single Reheat Stages HP-é) IP-7, LP-2X6 Stator; H, cooled
Steam: 680 th, 145 bar,530C Steam condition: 140 bar,525C Rotor: H, cooled
Manufacturer: Deu-Babcock 'Manufactmér Ansaldo Italy Manufacturer: Freole
1A ‘"‘I' Marclli Nouva DGM [l
No.5 | ELPASO type Capacity: 210 MW 248 MVALIB KV
Single drum, Natural Circulation, | Tandem Compound Double Flow | Type: TFLOQQ
Single Reheat Stages: HP-8, IP-6, L.P-2X5 Stator: H, conled
Steamn; 680 t/h, 145 bar,530 C Steam condition: 140 bar,525 C Rotor: H; cocled
Manufacturer: Hitachi- Babeock Manufacturer: Hitachi-Japan Manufiacturer: (filaciu
No. 6 ELPASO type Capacity: 210 MW 248 MVA IR KV
Single drum, Natural Circulation, | Tandem Compound Double Flow | Type: TFLQQ
Single Reheat Stages: HP-8, IP-6, LP-2X5 Stator: H, cooled
Steam; 680 th, 145 bar,530C Steam comhhon 140 bar,325C Rotor: H; cooled
ki cturer; Hitachi-Babcock Manuﬁacturrr Hitachi-Japan Manufacturer: Hitachi
S z |
K }0& \ | 7/

REGISTRAR
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Generation Licence

The Karachi Electrie Supply Corporation Limited
(KESC) Karachi
. Fuel: Type Imported/indigenous, suppliers, Iogistl :s, pipe line etc.
. I
3 Type - Source Silp ller ” Logistics
Furnace oil Imported PSO ...[%.[ Pipe line
LDO Imported /local | PSO Tank-lorry
Natural Gas Indigenous SSGC Pipe line

4, Emission Yalues

Data for the year 1995 and 1996 enclosed. Since than Emission Monitoring System
is out of order. (see annex-A)

5. Cooling water source: tube well, sea, river, canal

Sea water

. Interconnection with national grid company, dxstance and name of nearest grid,

voltage level (single line diagram)

4Hi‘.,ﬁ

o tﬂ‘iﬁi!” 3 i

ql-.‘ pe

Bin Qasim Power Station is linked with the tmnmlission'systcm at three grid stations.
Gencration voltages arc stepped up to 220KV

Grid-1: Pipri West

Distance from station: 8.70 (KM Circuit No. 1 & 2)
8.57 (KM Circuit No. 3)

Gnd-2: ICI

Thstance from station: 0.35 (KM Circuit No. 4)

Grid-3: Korangi West

Distance from station: 36 (KM Circuit No. 5 & 6)

(Line diagram: see annex-B) |
7. Installed capacity, De-rated capacity, Expected rp_]paining life.

Unit no. | Installed capacity | De-rated capamtx, Expected remaining life
i |U#1 210 MW 190 MW : [ +| .13 years
’ U#2 210 MW 190MW 14 years
U#3 210 MW 120MW_ 19 years
U#4 210 MW 140 MW 20 years
U#5 210 MW 1950 MW 21 years
U#e 210 MW 210 MW 27 years
Total 1260 MW 1040 MW |

* Presently unit 13 in outage for m;gor overhaul and rchab:htatlon work. L.oad shown
is the expected load, after re-commissioning of the unit in June 2000.

8. Due diligence report

The rcport prepared by the consultants M/s Molt MacDonaId (Technical sub-
consultants to UBS for KESC privatization) is attachcd herewith. (see annex- C)

-\\—2;\% A
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Generation Licence
The Karachi Electric Supply Corporatien Limited
(KESC) Karachi

9. Rehabilitation Plan, Previous Rehabilitation Pl:m.

Rehabilitation program launched first time in 1999. A phased plan was prepared for

the rehabilitation of de-rated units. l )
T

Unit # 1 remained shut down from November 1, 199 td February 24, 2000 (116days)

for this purpose. Major work carried 19 as undelr
Vil
n Lo

o DBaler: :'f
1- Replacement of Rc-heater Coﬂs
2- Replacement of complete rotor and
heating ¢lements of Air pre-heater A & B
3- Rehabilitation of soot blowers
4- Replacement of Hanger bellows
. 5- Reparr of refractory
— = 6~ Repair of burners ‘
7- Lapping of safety valves ;
8- Replacement of damaged parts of drum internals
9- Rehabilitation of scaling air syétem
10- Replacement of damaged man hole covers.
11- Replacement of corrodcd ﬂuc duct
12- Tuning of combustxon system f boiler

o Turbine/ Gcnerator
1- Overhauling of complctc nn'bmc o
2- Inspection of generator and tightening of wedges
3- Replacement of ¢xciter slip ring of the gencrator

e Balance of Plant

1-  Overhauling of Circulating Water Pumps

= 2- Overhauling of Boiler Feed Ppmps

3- Overhauling of BFP Sealing Water Pumps

4- Overhauling of Fuel Pumps |

5- Order has been placed for Debris Filters having on line
cleaning facility. After the delivery, these will be installed at
the inlet of condensers. *

6- Overhauling of GIS c1rcu1t brfakers ofumit # 1 & 2, feeders #
1&2 andofstartuptransformer

7- Replacement of roof platcs oﬁ HFO tank # 3

Unit # 2 shut down on March 16, 2000 for the implementation of the rehabilitation
and major overhauling program. Major work being carried out is as under.

* Boailer:
1 Replacement of Re-heater les
ch]nu, it hcatmg elements of Air pre-heater A & B INEPRAI

A
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Generation Licence

The Karachi Eleetric Supply Corporation Limited
(KESC} Karachi

3- Rehabilitation of soot blowers |
4- Replacement of Hanger bellows
5- Repair of refractory '
- 6~ Repair of burners s
"7- Lapping of safety valves L
8- Replacement of damaged parts‘of drum internals
9- Rehabilitation of sealing|air s¥ em
10- Replacement of damage man hole covers
11- Replacement of con‘oded ﬂuc!*gaa duct
12- Tuning of combustion systcm of boiler
13- Rehabilitation of the gas firing system

[}

s

s Jurbme/ Generator

1- Overhauling of complete turbine.
2- Inspection of generator and tigPtcnjng of wedges

. !
& o Balance of Plant
1- Overhauling of Circulating Water Pumps
2- Overhauling of Boiler Feed Pu
3- Overhauting of BFP Sealmgj"'
b 4- Overhauling of Fuel Pumps - o A
'5- Installation of chns Fl]dTrs atfhe mlct of condensers

Unit # 3 rehabilitation and overhauling has tentatively been scheduled from
November, 2000 to January, 2001. Major work to be carried out is as under.

* Doiler
1- Replacement of damaged Air Pre-heater
2- Replacement of heating clements of the Air Pre-heaters
3- Replacement of Super heater # 1
TN 4- Replacement / repair of the bolﬂer furnace bottom
v 5- Rehabilitation of gas firing system
6- Tuning of the cornbustlon sysq} m

¢ Turbine/Generator HH

1- Overhauling of 'I'urbine:|

2- Overhauling of generator

. Circulating Water Pumps

Modification as suggested by the manufacturer Ms
Thermomacanica of Italy, in the existing pump to make it morc
robust has been made. The medified pump has been received and
the same will be installed by the manufacturer specialist soon.

WER g,
L?O £5y,
3 (B

REGISTRAR
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After the successful trail operation of the modified pump other

r

pump will be modified.

oy
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi

l
Unit # 4 boiler also needs to be rchabxhtatcd. Its outage for this purposc is

envisaged in the year 2001 after the successful completlon of unit # 3 rchabilitation
work. ‘ e

! i 'i*-,#;- '
Circulating Water Pumps of unit # 4 will also _be 1 odlﬁed after the successful trial
operation of the modified pump of unit # 3 b 5;, 1

-n

1

(Schedule of Rehabilitation and major ovcrhaul attachcd)

10 Operational record including environmental monitoring data for the last live
years, constraint in dispatching.

Operational record for the last five years enclosed at Annex-E. The available
Environmental Monitoring Data enclosed. (see annex-A)

Constraints in Dispatching

o

Against the installed capacity of 1260 MW, prcsenﬂy station is dispatching max.

850 MW from 5 of its 6 units. Unit # 2 is in outageEL or major overhauling and
rehabilitation work. After the completion of ihe work in June 2000, the unit will be
ready for about 190 MW. The firm capacity. of the stat:on would be then around 1040
MW. Unit # 3 & 4 are the units having capac1ty ‘much below the installed capacity

ie. 120MW and 150 MW respectively. Major causes of the de-ration of these units
are as under.

Unit no. 3
e Weak Super Heater # 1 because of high temperature corrosion.
* Weak water wall tubes near furnace bottom due to pitting on the out side.
* Non-availabiity of one Circulating Water Pump.

.7

Arrangements for the procurement of material !for the revamping of the unit are
under way. The unit is scheduled to shut: ‘down in November 2000 for the
unplementanon of major overhauling and rehab .:'tatxon program

Unit no. 4 RIS - 3
R T
¢ Weak Super Heater # 1 because of high tcmperature corTosion.
¢ Non-availability of one Circulating Water Pump.

Rehabilitation work on Boiler and CWP will be carried out in year 2001 after
successtul completion of the similar work at unit # 3,

N
! N
11 Project cost, information regarding sources and amounts of equity and debis. .
. : N \2_‘
Sce annex-D 7
\ %\/ A INEPRA] e
A

x s Page 13 of 143 of Schedule-1
i . . .

(Bin Qasim Power Station)




Generation Licence

The Karachi Electric Supply Corporation Limited
(KESC) Karachi

i
12 Plant characteristics, Generation Voltages, Frequency, Power factor, Automatic
generation control, Ramping rate, A]ternati\‘p fuel, Auxiliary consumption,
Times required to synchronize with the grid.

. SRRy ik
Plant characteristics | Unit # 1 | Unit #2 - Unit #81 Unit #4 | Unit#5 | Unit#6
Generation voltage 21KV 21KV JIBKWVn: 18KV |[18KV | 18KV
Frequency S0HZ | S0HZ | S0HZ'|SOHZ [50HZ | 50 HZ
Power factor 0.85 0.85 0.85 0.85 0.85 0.85
Auto Gen. Control MW/HZ  MW/HZ | MW/HZ | MW/HZ | MW/HZ | MW/HY
(MW control is the
general practice) L I R
Rampmg rate
Light mode 1% I % 1% 1% 1% T %
Medium mode 3% 3% 3% 3% 3 % 3%
Heavy mode 5% 5 % 5% . |5% 5% 5%
.= | Altemative fuel Furoi/ | FurolV | Furoil/ l Furoil/ | Furoiy/ | Furoil/
u.(’ Gas Gas Gas i} Gas Gas Gas
Aux. Consumption | 6~8 % | 6~8 % | 6~8/ %116~ % | 6-8.% | 6~8 %
(Depending upon load) 1 FELb
| Synchronization time | Hours |Hours |Hours ]| Hours | Hours | Hours
&Time for full load : H
| Ambientcold start  [22+2 |[22+2 |09+ 3.57[09+3.5 | 22+2 [2242
Cold start mode 07+2 |07+2 | 'do do |07+2 [07+2
Worm start mode 03+1.5 03+15 |35+3.5 |3.543.5 |03 +1.5 03 +1.5
Hot start mode 2.25+0.5 | 2.25+0.5 | 1.3+2.3 11.3+2.3 | 2.25+0.5 2.25+0.5
Very hot mode 0.25+0.5! 0.25+0.5 do do 0.25+0.5 | 0.25+0.5
— !

)
..()

13 Training and Development.

Tramning Center

Recruitment is made in the corporation by inviting applications from the candidates
through the advertisement in press. The candidates

tests followed by an interview. The selected candida
training program of duration d
of the training they have to appear in a written tes

required to appear in a written
cled candidates undergo an ON-THE-JOB
epending upon the'trade and grade. Afier completion
t'followed by an interview in casc

of engineers while for the staff the respective departments forward their report. ‘The
successful trainees are awarded with the certificates. Vacant posts are filled from
among with these trainees.

Recruitment of the trainees is done by the Trainin
for the ON-THE-JOB training to different depa

Since last 10 years recruitment in KESC is banned.

not functional these

days.

Jngk/ A

g Center after which they are sent
rtments. Trade apprentices (basic
qualification Matriculation), Diploma Holder ' Trainees (basic qualification
Diploma), and Apprentice Engineers (basic qualification Graduate Engineers) are
given three years, one year and one year ON—THE-JEOB training respectively.

i
. Thegefore the Training Center is

INEPRA)
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~ Engineers are sent abroad for training, ospe('na]]f

Training Simulator

A Simulator Trdining Center was established in 1987 at Bin Qasim Power Station.
The center consists of two simulators one for the Power Plant and the other for the
Net Work. The simulators are of general-purpose type i.€. not specific for any power
plant or grid of KESC). !

These simulators are also not functional these days because of the computer probiat.
Back up technical support from the manufacturers 13 not available owing to
1

obsolescence of the technology. !
}

Special Training

or the new projects. Most of the
senior engineers at power plants have been trained in Japan, Germany, Italy, UK,
USA etc, at the manufacturing facilities of the major power plants equipment. In
addition to that cngincers arc sent on scholar ships offered by different countrics/
agencies. Some of the officers have also been trained in local institutions such as

NIPA, NILAT and WADA academy.

—Y_.
U

. _.! .tg’ a7

Generation Licence

The Karachi Electric Supply Corporation Limited

{(KESC) Karachi
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Generation Licence

The Karachi Electric Supply Corporation Limited
(KESC) Karachi
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Generation Licence

The Karachi Electrie Supply Corporation Limited

T N N O N N M MM NI

Date: 5.83.97 :

: EHISSTONDATA BOILER 2 :
: YEARPROTOCOL for 1993

LHHHH#HKHFFHHHHHHHHHHHHHHGHHHHHHHHHHHﬁHHHHHGHHHHHHHﬁHHHHHHHHHUHHHHHHHHGHHHHHHHHGHHHHHHHH?

NOZ 3 502 3 busy 3O0IL 3 tewr 3 02

Hon thGDDDPDRDOLBIDDDEODEDDDLDDDDRDDDDDDRE DDDRDDDBDDDBDDDOE DRODDDDEDDDRDRDDE DODDDIDDS

: ag/Na3 3 kg/h S owg/Nad 3 kg/h T eg/Nad 3 ke/h 3 al/h 3 K 3 Vol

SDXODDDNDDODDODDE DDODDODDEDDOIODDDEDDRDDDDDE DDODDDDDE DODDDDEDEDDDDDDBDEDDILDALEDDDDDDODS

(81,95 N T N3 N3 K3 K ENJ =33 313 -
22,95 0 4R 7 1383 8eL 3 (488 3 23 13 143 3823 15.1:
3.9 ¢ @53 2183 50373 8693 {853 g_llé 3 U483 %4
@495 433 W73 51213 22897 3BT O1923 7 4213 g
45,95 ¢ I93 3 M43 ST Y O1951 1 6323 ?26 J 333 4263 43
6,95 ¢ 382 3 817 58287 13393 %673 143 . 3 4383 T4
87,95 ¢ 298 3 773 873 el 1993 g 3 713 4403 1.8
88,95 ¢ 257 3 673 51293 11823 T3 493 203 431 L2
9.9 1993 66 3 3088 3 {181 3! 323 T 1293 T 393 199
$g.9% ¢ 793 W33 5357 F 0 2485 3 87 3 33 I 3 82
ALy 86T 2753 51793 21913 w3 83 LEFE hT SY 0 O
$12,95 ¢ 3397 2443 4537 3 914 3 19 3 33 332 4373 8.8

GD20DRLRDEDDDLODEDDDDODDDE DDDRODDDE DDDLDDODE LD DODDDIE DO DD DDDEDDDBDDDDE DDDDDDDLEDDIDDDDDS

AN 237 3 66 3 457 3 1151 3 L NI b =33 MR N I
G00DDODKDDROIDDREDDDDDDDDEDDDDDDDDE DEDLD RS DIDDEODDE L DDDRDDIE DODDDDODE DODDDDODEDEDODDDDS
POMAX o i%A 3 2793 53977 24857 63273 1263 3 M3 199
EDDDDDDHDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDED?JDDDDDDEDDDDDI)DDEDDDDDDDD6

T 1 3 5i2b Jmmeemes I L e e S LI B T I B Y 2
60D0000KDDDD0DDDE DDDDDDDTE DODDDDODE DD OODDDOE DDDSDDDDEDODDDDDE DODDDDODE DODBIDDDEDIDODDDDG
N fmeeeas 3 969.8 J---meoe 3 11882,4 J-----m-- LT T A I SR B B O

R L T AN MO
YEY: YEARMEANVALUE YE: YEAR EMISSION |

o,

A
&
<
=
=
=
=
=
+

REGISTRAR

INEPRA}
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IHHHHHHHHHH'!HHH‘1.‘1‘f"IHH‘!HHHHHFHHHHHHHHHHHHHHHHHHHHHMHHHHHH . 'HHHHHHHHHHHHHHHHHHHHHHHHHHHH i

: H . dater 5391
: | EMISSIONDATA BOILER 3 :
: YEARPROTOCOL for 1995
l'.HHHHHFKHHHHHHHHHHHHH"!HHHQHHHHHHHHHHHHHHHHHGHHHHHHHHHHHI“!HHHHHUHHHHHHHHQHEHHHHHHQHHHHHHHH9
I 2 3 ST 3 OIL 3 TN 3 02

s MonthGDRLDDROCADDDRCDODEDBODRODDBDDDIODDDEDDDDDDLDEDODODDDREDDDLDDDREDDODDDDREDDDDEDDS
: :agiNel 3 kg/h T ag/Nal 3 k%g/h T ag/Ned 3 kg/h J ad/h 3 K3 Velllo:
G0DLODDNDODDDBDREDDDDDDDDERDDDDDDEDDDDDDDE DEDDDDDDE DT BDODDE DDDDDDEDEDDDDODLDEDDDDDDDDS

:18.95 ¢ 4333 1323 539 T 16283 3463 135 | I S AT
0950 3833 1863 4594 T 13433 283‘3 59'3 ‘ lZ? 3 363
(2.9 0 483 W73 43T Y Ul 413 393 3 M3 3.8
S20DDEDRIDD DDDD‘D’?DDD'?DDEDDDBD'?DDEDDDDDDDDEDDDDDDDDEDDDDDDDHEDDDIJDDDDEDDDDDDDDEDDDDDDDDu

NN 8 #3 g3 g3 23 83 =33 33 L8
G0BDDDEADDDEDDDIEDDDDDDL DEDDDDDDDDEDDDIDIEDE ADDDDDDDEDDDDDDIDEDDDDDDDDE DADDIDDDEDDDDDDDDS
fOMAL G 4T 1327 §9373 179 953 1833 T 43T .

GDDDODDWBDEDDDEDERDDOLIDDEDDDDDDDOEDDDDDDDDE DD DD DDDDE DOLDDDDDE DODDDDIOE DDLDDIDE DDDOSDDDS

181,95 N2 N3 N3 %3 NI NI -] 13 -l
82,95 1 443 3 B3 48713 8 %3 23 13 30T 22
93.95: 4783 943 183 11297 93 BWI W3 4123 LI
@699 0 373 1293 48613 TSI 2603 %63 I 403 42
2595 ¢ 3083 1973 49963 1733 2673 933 M3 433 4.5
196,95 g1 a3 23 g I I 13 B3 383 2.0
795 ¢ 3853 1123 59T 3 1744 3 363 93 133 I3 175
88,95 0 3973 1167 SIIT OIS T 8T 47T I 4W3I 103
9950 321 143 SRET 1712 T 5953 833 M3 4% 4.3
7.7
8

PO 359 Jemeeeee T 4628 Jemmmeeee 329 Jemeeee- IoWI 3 Nl
§DDR0DDHDDDDRODE BODDDDDDEDIDDDDDDE DD ODDDIDE ADDDDDDDELDDDDDDREDRDDDDDOE DAODOODDEDDDRIDDDS
HE b pmeeeeee- ] 596,2 Jeemmmnme 3 BLLLLS Joemmeen SRR I S S SRS O S O

HHRHHAN ] HHHHHH"I’FHM‘THHHNUHHHHHMHOHHHHH'TFHUHHHHHHHHUHHHﬂHHHHUHHHHHHHHGHHHHHHHHUHMH'!HHH(
YHV: YEARMEAKVALLE YE: YEAR EXISSION

INEPRA)

Generation L:ccnce

The Karachi Electric Supply Corperation Limited

(KESC) Karachi
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: IHHHHHHHHHHHHHHHHHHHHHH?!HHHHHHHHHHHHHHHH!‘!HHHHHHHHHHHHHH!‘IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH ;

; N | Date: 5.83.97
: ENISSIONDATA BOILER 4 :
: YEARPROTOCOL for 1995 :
NN K M R N K MMM NN NN
: ; X02 3 502 3 ST 3 Il 3 TEWP I Q2

: NonthGDDDDDDDIBODDODDDDEDDLDRDDDEDDDDEDDREDDDDDOD DB DDDDDDDDEDDDDDDDDEDDDDEDDDEDDDDDIDS
Poag/Ned 3 kgth 3 ag/Nel 3 kg/h T owg/Nad J kg/h 3 ad/h T K3 Vollloe
§DDDODNDDDDIDOIE DODLDDDDE DD ODDRED2DIDDDDEDDIDDLDDEDDDDODDLEDDDDDDEDEDDDODDDDEDDDDODEDS

81,95 i3 N3 N3 N3 N3 NI -3 33 -l
82,95 ¢ 658 3 B3 37027 83 53 183 B3 4273 9.4
8,65 0 4643 933 4TR93 9923 @53 B3 €3 3363 183
495 0 4T3 IST T 49893 1515 T 1 4D MY w93 5T
5,95 ;0 4743 1713 Slee 3 1897 3 ARSI IMT I 343 A3 5.l
86,95 5 5553 1933 49133 ITMAOFY 851 T 2283 353 4363 5.3
7,95 0 SIL3 0 1787 SUB3 a3 26T 78T 3LI 4353 b
28,95 ¢ 5233 1793 52593 1863 3363 IS T 3T 4393 6.5
89,95 ¢ 4423 1413 51833 L6SL T WMT T - NILB 3 2013 4B 3 3.9 :
9,95 0 M23 0 1443 52083 17813 283 863 283 4363 1.5
(1,95 0 4883 1613 SAT W3 9 ILfURT 123 4363 S

4295 573 1s13 48333 15363 13 | $3. 33 4343 8.5

GDDDDDDHDDDDDDDBEDDDDDDDDEDDDDDDDDSDDDDDDDD‘EDDDDDBDDEDDDDDDDDEDDDDBDDDEDDDDDDDDEDDDDDDDD&

HIN ;#1427 83 /%82 83 b3 gJ =33 -3y -3
¢DDDDRD¥DDDREDDDEDDDDODDDE BDDE)DDDE DDOODDDDE DRODDDDLE DDDDDDDDE DODDDDDDEDDEDDDDDEDDDDDDDDG
;OMAX . 6B T 1933 3289 % IBST 3 4513 2283 Wl 93 183
&DDRDDRYDDIDDDODEDLDDDDDDEDDRDDDDDE BODDDIDDEDDDDODIDEDDDDDLELE DDDDDODLEDEDDDLDDEDDDDIDDDS

YHY o 505 Jeemeeee 3 4507 Jeeoweee- I 22 Je----- 3 233 863 1.9
6D2DDDDYDBDDDLDDEDDDDL L DEDDBDDDODEDDDLEDODE DODEDDRDEDDDDIDDDEDDDDLDDREDDDODDDDE DORODEDDS

et ree-ee-e- 310895 3-------- 31937 Jremmmeee 3 089,33 -l.e-3 -1.e-) -l

ULLL LM G LA R il i BT b b i el B L G R R b B T A R B P R
THY: YEARBEANVALUE YE: YEAR EMISSION

(NEPRA)
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Generation Licence

The Karachi Electrie Supply Corporation Limited

(KESC) Karachi
1HHHHHHH'{HHHHHHHHHHMHHHHH'!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHMHHHHHHHHHHMHHHHH
| Sl Date: 5.93.97
EMISSIONDATA BOILE 'y | :
: YEARPROTOLOL for 1995 :
LHHHHHHKHHHHHHHH'THHHHP!HHHGHHHHHHHFHHHHHHHFHGHHHHHHHHHHHHHHHHHUHHHHHHHHQHHHHH#HHGHHHHHHHH9
: Nz, 3 502 3 pusT '3 oo 3 Tew 3 02
HonthEDDDDﬂDDDBDDﬂDDDDDEDEDDDDDDBBDDDDDL‘DEDDDDDDDDBDDDDDDDDEBDDDD&DDEDDDDDDEDEDDDDDDDD&

: :ag/Na3 3 kg/h T ag/Ne3 3 kg/h Jmg/Na3 3 kg/h 3 owd/h K3 Yol.1 ¢

6000DDEKDDDDDDDDEDDDDDDDDEDDIDDDODEDDDRDDLIEDODDDDDDEDDDD ODDDELDDDDODDEDDDD)DIDEDDEDDDDDE
81,99 : N3 NJ N LN N3 N3 -1 33 -l

(02,95 ¢ 494 3 g7 el 83 393 g3 23 ) 8.5
183,93 ¢ 5797 1333 4913 1393 B2 3 T3 /I W3 3
$4,95 ;4263 1993 487 3 2T Y 23] 183 3 23 73 1.4
:85.95 ¢ 483 7 1793 29 2n L 4195 233 33 4213 2.3
86,95 ¢ €397 1953 sp3e 3 22203 4R g 1813 447 NI 3e
07,95 @ 4243 1B 7 528 7 2194 3 S 3 2§ I 123 843 L2
92,95 ;4337 1833 5193 .l 4363 189 3 23 43 3.3
8993 Wa3 1723 423 281y 3433 152 3 w1l a3 i
110,99 ;4283 1483 5283 ULLY B9 I 9 3 /I 4w 40
Crl9S s 4730 1683 AN 1T 2M 3 9$ 3 233 WIT 187
42,95 0 3773 11T 3 45831 1456 ] B3 ' 3. B3 I ORI

600D DDIXDBODDDODE DODDDDODE DDDODDODEDODDDD2BEDDDDDDDDE DD DDDDDEDDBDDIDDEDDDDDDODEDDDDDDDDS
MIN ;373 B3 41183 g3 gy M3 33 33 e
D000 DR DDDDDDDDE DDYDODDBE DDDBODDDE DODDODEDEDDDDDDIDEDDDDDDDDEDRDDDDDDEDDDDDDIDE DDDRDDIDS
SOMAL : ST3 T 1953 54147 22783 SB5 3 253 443 4383 283 :
6D0BDDIWIDDBDDDDE DDDDDRDDE DDODODDEDDD DD DRDEDDDDDDIDEDDDDDDIDEDDBODIODEDDDDIDDDEDIDDODODS

YV ;439 Femeemee- 35089 J----e-e- 3OS I--—--3 0 WI WIS
60000 DAODDDDDOEDDDIODDDE 00D DAL DODDDIOEDDDDDDOEDDDDDLDE DEDODDDREDDDDIDIDEDDDIDDIDG
YE f pemeeeoe- 3 1078.8 3--reenecd ? 12816.8 J-------- 389353 -1.8-3 33 -3.e-:

HAXMMANS 'HHHHH#HUHHHHHHHHGHHHHHHHHG.HH i bt bbb L bR E Rl L bl L LI GG LU L L IS

YMY: YEARMEARYALUE YE: YEAR EMISSION |
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M/ bbbl 'IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHMHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH H

: P Date: 5.83.97
: EHISSIUHDATh BOILER £ :
: YEARPROTOCOL “for 199
LHHHHHHKHHH?‘HHHHHHHHH”HHHUHHHHHHHHPTHHﬁHHHﬂﬁaﬁﬁﬁﬁﬁﬁﬂﬁﬂﬂﬁﬁﬂﬁﬂﬁﬁﬂHI‘!HHHKHH-OHHHHHHHHUHHHHMHH?
: : RG2 3 502 3 pusT 30 3 TER 3 W

: Month§DDRLODDDARDDDD)DDE DDDDDDRDERDIRDODEDEODDDDDE DDDDLDDDE DD DDDDDDE DDDDDDIDEDDDODDDDE
: :ag/Na3 3 kg/h 3 ag/Nal 3 kg/h T oeg/Na3 3 okg/h 3 wd/h 3 K3 Yol

GDDRDDDADDDDDDDDEDDDDLDDDEDDDDLDDDEDRDODRIDEREDDDRIDEDDDDDDDDEDDDDDDDLE DRLODIDIEDDDLDDDDS

B1.96 & 4843 1933 49783 (9457 g3 IR C T S U B VYR
295 4257 1683 4984 F 1843 2 83 B3 183 #3159
23,66 ;5863 1993 49347 (91T 89T TIT3 0 83 4383 8.9
04,95 SILS 263 48993 29753 903 1253 23 M3 8.5
05.94 1 4517 M6 3 47817 (9953 AT 1363 423 MBI 1.
@6.95 ¢ B3 783 47227 19133 W3OOI Ml M3 4.9
87.9 ;S8 J 1973 5953 153 213 983 33 4263 6.6
198,95 : 83 83 31 23 B3 !‘H B3 W23 2.
:89.9% I ?3 B3 3 83 183 B3 4T 2L
(8,96 ¢ 5783 163 49973 18723 U573 opS93 0 363 42133 9.9
(11,98 ¢ 23 B2 23 B3 B3 np83 93 8303 0.7
2.9 ¢ 83 83 83 03 |83 403 63 223 Lé

SDDDDDWDIDDDADDE DRDDODEDEDDREODDOE DDDDDOLDEDRDDDDDDEDDDRDRDDEDDDDDDDDE DEDDDDIDEDDIDODDDS
: RIN : 83 LN 83 a3 87 83 83 2323 L4
§D00DDDNDDDRDODDEDDRDDLDDEDDLEDDDDEDDDODDEDEDDDDDDEDDIDDDDE DDDDDDDDE DRDDDDDDEDDDDEODDS
¢ MAL M3 223 52953 20733 MBI 163 23 Ly 1
SDDDDDDYDDDOLDDDERDDODLODEDD DDDDOOEDDDODEL DEDDDDDEDEDDODDODDEDDDDDDEDEDDDDDDDDEDDLEDDDDS

YV ;308 Jeeeeeee 3393 Fem-moee- I TUIS S IOWI O OWET 128
DD DDEKDD D000 DD 000 2DE D000 € DD 00T 2E DR IDDEDE DDODBDDDE DODBDLDDE DODDDODIEDIEDDDSDS
(YE b gmemnanes 1 193.3 Jememeee- MEEITIC I S 3702 Jremneens Jommnane Jesnnans :

HMAMMNN I MR TN HHGHHHHHFHFC.'“H"IHHHHHHUHH."HHHHHUH‘!HHHHHHGHHHHHHHI"GHHHHH’?HHOHHHHH MM{
Y¥V: YEARMEANVALUE YE: YEAR EMISSION

(NEPRS

Generation Licence

The Karachi Electric Supply Corporation Limited
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IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH.{!HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH,-
: Date: 5.83.97
: EMISSIONDATA BOI ER 2 H
: YEARPROTOEUL for 1996 ;
LHHHHHHKHHHHHHHHHHHHHHHHHQHHHHHHHHHHHHHHHHHGHHHHHMHHHHHHHHHHUHHHHHHH&UP!HHHHHHHUHHHMHHH?
: : NG2 3 502 J J DusT ;. L 3Oo0iL 3 TENP 3 02
: Month&DDDODDDUEBDLDDREDEDRBDDDDDBDDDDDLDDEDDDED DBBDDDD DDDEDDDDDDDDEDDDIDDIDEDDDDDDDDS
: ; ag/Na3 3 tg/h Jag/ed 3 %g/h ag/Xa3 3 kqf’h J a3/h 3 0 F VYelX:
§000DDD¥DD2DDODDE BDRODDODEDDDDDRLDEDDDODDDLEDDDDDDDDEDDDDRDDEDLDLDDDIEDLBDDDIDEDDDDODDDS
196 1 576 T 2621 45683 2064 3 33 243 53 373 2.k

(02,96 ¢ ST 3 2T 43543 1914 ] 72 3 2873 0T 4T 3%

83,95 343 2563 Sk 7 24333 913 93 123 43853 43
M85 0 4157 2893 49437 22993 1353 64 3 477 4393 5.4
85,96 ¢ S8l 3 W63 484 AT 289 3 93 2 737 44 2.8
656 9T M 4MT 7 21745 118l 5T 3 M3 L
@7.35 ¢ T3 WL O4mel 2RI 1l 3 723 I3 N
:88.96 WLl 2323 ety 2T185 1833 713 4 3 83 2l
8990 ;. M7 3 023 47323 1T WUTT 5 3 2723 b
0,96 ¢ W23 2T 7MY W8T W3 T t!l 3 437 843 2.3
(1.9 4893 2067 4453 18271 23 3 # ] “l 473 20

(12,96 0 4723 1863 41313 18183 2297 1413 Ml B 15
GﬂDDDDD&DDDDDDDDEDDDDDDBDEDDﬂDDDDDEDDDDDDDIJEDDDDDDDDEDDDDﬂDD.’JEDDDDDDDDEDDDDDDDDEDDDDDDDD&
¢ RIN G 4223 1863 4313 18183 $I o Lﬂ 3 I W3 s
EDDDDDDHDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDQDEBDDDN)DDEDDDD DDDEDDDDDDDOEBODDODDDEDEDDBDDDE
ORAD ;4193 2895 946 3 2318 3 2&3 J i?l 3 83 3 7.7

SDDDDDDHDDDDDDDDEDD}JDDDDDEDDDDDDE?BEDDDDDDDDEDDDDDDDDEDDDDDDDDEBDDDDDDDEDDDDDDDDEDDDDDDDDG

POV 51D Jemeeeme- 3 48b§ Jo-eemee- I 164 3---—-ee- IoM3 43l 38
600 DDDONDIDDIDODE DDODDDDDEDDDADODDE FEDDDDDE DDDDDDDDEDDDDDDBDEDDODDDODE DODDDDIDEDDDDDDLDS
HE b pemmmmeee 36934 Jomeemee 3 6408.2 J----n--- T 266,9 Jremmnne- Jrommmean Jrmmmemmn

HHNHHHHJHH"!HHh‘HHU‘THHHH‘1HHUHHHHHH?‘!H”J"FHHHHHHUHHHHHHHHGHHHHHHHHUHHHHHHHHGP‘HHFHHHHGHHHHHHHH’
YHV: YERRMEANVALUE YE: YEAR EMISSION

(NEPRA)

Generation Licence

| The Karachi Electric Supply Corporation Limited

(KESC) Karachi
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The Karachi Electric Supply

M R A R M B A P S L A S MM M PN
. Date: 5.83.97

: ENISSLONDATA BOILER 3 ;
YEARPROTOCOL fof 199 :

LHHHHHHKHHHHHHHHHNHHHHHHHGHHHHHHHHHﬂHHﬁHHHHGHHHHHHHHHHHHHHHHﬂGHHHHHHHHGﬂHHHHHHﬂ&HHHHHHHH?

p N2 3 502 I busT B3 ool 3ot 302

: KonthgIDDDODDIEDIDDODRDEDDOODDDOBDDDDDODEDDDDDDDDADRDDDDDDEDDDIDDODE DDDDDDDDEDDDDIDDDS
Cag/Nel 3 kg/h 3 ag/Ne3 3 kg/h 3 eg/Na3 3 kg/h J a/h 3 K3 Velld
§000DOINDD0DDDIDEDIDDDDDDEDDDDDDEEE DDIDDIODEDRDDDDDDE 3DDDDODDE DDDDDODDEDDDDDDDIE DD SDIDDDS

BL.96 0 M7 ] 87 3 §272 1 189 ) 277 ] 83 P SR -1 S0 B & PO
92,95 8 J 83 g3 23 3993 83 B3 447 137
83,95 ¢ 4641 1307 OSIBS Y 457 33 87 3 4l 417 B
(B4.9 4313 1483 3137 16827 3 183 ORI ) G S W O
2595 0 AT M2 M r 1713 2223 173 WIdey 9.
6.9 ;7 9383 T3 M9 1347 ) 1733 343 AR A TR A Y
(87,96 ¢ 8327 2887 G138 7 (747 253 73 73 Y3 L7
48,96 ;1 BAL 3 36 59BN 3 4137 1533 363 4353 7.8
(89,98 ¢ 7813 2653 55137 18323 264 3 LM 233 W33 9.4
(18,96 0 6393 2273 33251 1BM Y, 4363 1533 3 M3 pac
dEL96 0t 84T 2993 48227 1749 3 23 83 263 63 8.

2.9 50 B33 973 SIT43 18843 @I 03 I 73 24
EBDDDEDHDDDDDDDDEDDDDDDDDEDDDDDBDDEDBDDDﬂBDEDDDDDDDEEDDDDHDDDEDDDDDDBBEDDDDDDDBEDDDBDDDDé
;AN 83 83 23 B3 B3 3 B3 263 0.8
EDDDDDDHDDDDDDDDEDDDDDDDDEDDBD&DDDEDDDDDDBDEDDDDDDDDEDﬂDDDDDDEDDDDDDDDEDDBBDDD&EDDDDDDDDé
;oMAL ;9533 3263 95903 28503 4363 1533 1363 4393 5.3 :
§DDDDDOK DD b0 DD 0E DO0DDDOE DL DBRNDDE DODDR0DDE DR DDDDDDE DD DD DODEDDDDIADDE D0 DDDDDE DDDDOODDS

POYNY p o b3) Jememmees 3483 Jeeeeeees I 258 J--meee A UIS B U1 I - Y 2
GDODDODWDDLODDRDE BDDDODIDEDDDDDDDLE DDDDDDDDEDDDOTDDDEDDDDODDDEDDODDDODEDDDDEDDDE DDIDELIDG
HE b preemeee- 3 9L Jeemmmee- 3 2584.8 J----m--- 31534 Fammeeee Jrmmmeens Jommmmen

HH'THHHHJ?‘HH‘IH‘!HHUHH‘THHHA‘fHGHHHHHHHHOHHHH:'!HﬁHUa'fHHHHHHHUHHHHH.“'HHGHHHHHHHFOFHHHHHHHOHHHHHHHH(
YMV: YEARMEANVALUE YE: YEAR EMISSION

Generation Licence
Corporation Limited
(KESC) Karachi
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{ The Karachi Electric Supply C

T N N RN MM MMM MMM MMM MO 3

: i Date: 35.83.97
: ENISSIONDATA BOILER 4 :
: YEARPROTOCOL for 19% :
e
P ND2 3 502 I st b3 oL 3 oTER 302 s

: Month&DDDDDDDDBLIDRDDIREDDODDODDRDODDODDDE DODDDDDDRDDOD)DDDEDDDDDDIDEDDDDODDDEDDDDIDDD4
: :ag/Nad I kg/ih 3 ag/Ne3 3 kg/b 3 mg/Na3 3 kq}h Joa3h 3 K 3 Vall:
GDDCDDDNDDDLIDDDEDDRDDODDEDEDDGDDDE BDDRDDDDEDDDEDDDDEDEDDDDDDE DOLDIDDDEDDDODODDEDDDDDODDS

A9 T 18I 4TIT Y M5 3 163 52 293 4333 8.4
(82,96 233 1343 M4T T 15893 18 3 53 85 4807 18.9;
83,96 2 753 1707 ez4l 18123 1313 49 3 3 w3 9.2
94,95 M57 LELT R T Y 1e4 g 38 3 I OB37TI 4
85.96 ¢ 93 ISLJ 49363 17987 1423 33 WY Oo43eI 9.2
:86.96 4183 4B 3898 7 153 237 3 943 I 43837 (2.4
87,95 Wed 1843 94523 2903 1963 1713 A: IO SO - I
:88.96 : #7133 WLy M8y b3 22 3 4TI 5
189,96 332F 1373 8777 1986 3 170 3 68 I BIOMTI 83
ABS6 LT 1273 ST T O1818 3 198 3 86 3 213 4351 9.5
10,96 B M8 4719 1ITWHI 1823 137 3 3T 4333 5.4
112,96 363 13T 983 1783 1873 138 3 I 43T b

EDDDDDDHDDDDﬂDDDEDDBDDDDDEDDDDDDDDEDDDDDBDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDé
dOMIN e 3T U5 3 47173 153 3 } 53 83 4807 4.8

EDDDDDDHEDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDBDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD&
PoMAL 5233 1713 54523 2098 3 27 3 1'494 3 83 £3BI 124
SDDDDDDHDDDDDDDDEDDDDDDDDEDDDDEDDDEDDDDﬂDDDEDDDDDDDDEDDDDDDDDEDDMDDDEEDDWDDDDEDDHDDDDD&

Y ;408 Jeee-e- LA TV I SR IO I 23 41T 7.8 s
60DDDDONDDDDDDEDEDIDDADDDE DADDDDDDE DDODDDDOE DD DDDDDDE DDDDDDDDEDDDDDDDDE DDDDDDDOEDDDOIDDG
YE t pmmmeeoe- 3 1833,2 Joeeemmes 3133728 Jommmmee- 3 34,9 Fo--mmee- Jnmeamnne Jrmmmeees :

HHHHHHHJHHHHHHHHUHHHMHHHUHHHHHHHHG‘HHH#HHHHUHHHHHHHHG'HHHHHHHHGHHHHHHHJ'TGHHHH."!HMGHHHHHHHH(
THY: YEARMEANVALLE YE: YEAR EMISSICN

S
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{ HHHHHﬁHH"IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHP‘HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHMHHHHHHHHHH ;

: Date: 5.83.97
: ENISSIONDATA amlsn 5 :
: YEARPROTOCOL for 199 :
Lnnmnxnnm:-mnnﬂmmnuunnnnnmHnnmmnnamnmmmnwmnammmnnnnnnanannnnnnnm

NO2 3 502 30 st 3 0L 3 TEw 3 02

Hon thsDDRDDDROBDDRDDDDE DDDDDDDDBDDDDDDDDEDDDDﬂDDDBﬂ'DDDDDI}DEDDDDDDDDEDDDDDBDDE DDDDDDDDS
:ag/Ne3 3 kg/h 3 ag/Nad 3 kg/h 3 ag/Ned I kgfh I a3l X 3 Vol

EDDDDDDVUDDDUDDDEDDDEDDDDEDDDDDDDDEDDDDDD'3DEDDDDEDDDEDDDDDDDDEDDBDDDDDEDDDMDDDEDDDDDDDDG
(81,96 ¢ 23 23 gl g3 83 3 73 I N

(02,98 83 M B3 b3 t3 LI 41 4133 M.

:03.96 §1T3 2503 49723 2283 12273 i3 73 4333 63
(84.95 1 5493 2987 49823 229% 3 1963 922 73 #4333 25
85,98 54903 29€ 3 49973 237 2ULT 1813 7 4803 .4
186,94 53003 2553 4MB 3 293 1891 93 48 3 33 1.1
:97.95 ; 5193 2447 S4TLY 8T WY il 473 461 L8
198,96 ¢ 5523 2963 54613 24867 2T 1893 151 4133 .8
89,96 ¢ $99 3 2743 5243 24413 3527 1633 LEER T Y A SN
110.98 486 3 1B} 52787 1947 22533 83 3 I SR T b
(11,95 0 4983 1857 38363 1885 2287 853 241 {373 142
(12,94 ¢ S4B 3 2373 4813 NI LT3 i 753 433 I A

50DDDDDKDDDRDDDREDDDDODDEEDDEDDODDE DEBD DL DEDDDLDDDEDDDDDDRREDDDDDDDDEDDDEDLODE DDDDDDEDE

;NN 87 07 23 3] B3 [ 83 43I W3 i
6D0DDDIDODDDERDEBODODDODEDDDDDDDDEDDDODDIEDODDDODDEDDDDDDDDE D DDDDDDE BDDDDDDDE DADODDDDS
;MY 5893 2743 S47TL3 25503 IR Y PeSI 83 47T 2.8 ¢
EDDDDDWDDDDDDDBEDDﬂDDDDDEDDDDDDDDEDDD!)DD’)DEDUDDDDDDEDDDDDDDDEDDDDDDDMDDDDDDDDEDDDDDDDN
R TTR e R LT TR BN R B B BT R
§ODDDDDNDDDBIDDSEDDDDDDEREDD00DD0DE DODDODI0EDDDBODDBE DODDOBDDEDODDDDIEDDDDDADDEDDDODDDDS
HE 4 pemmeeee- 3 16184 Jeeennnn- 3 45175.2 J-mmmeen 3 881.6 F-------- Jommmeee- Jomeeen

R N O M M N P M M G M O M MO M MO M MO MR
YHV: YEARMEANVALUE YE: YEAR EMISSION
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]

Measurement place: - PORT QASIH GAFH
Start of measurements: 23.05.1997 at|11 54:30
Parameter file: DEFAULT.PAR !

Channel ! Date ? Time !
Sulphur Dioxide ! 23.05.1987:) 12:24:30 |
Nitrogen Monoxide ! 23.05.1997 ) 12:24:31
Nitrogen Dioxide ! 23.05.1997 ' 12:24:31
Total-Nitrogen Oxide ! 23.05.1997 | 12:24:31
Dust 1 23.05.1997 1 12:24-%2 1
Humidity ! 23.059.1997 I 12:724-.33 i
Temperature P 23.05.1997 ' 17:24:33 1
Wind Speed ! 23.05.1987 1 12.24.33
Wind Direction I 23.05.1997 | 12:24:34 1
e ;
A .
[N

1

!

1

; “L '
| yiu‘ "
(NEPRA) i ! :
_—

(KESC) Karachi

0.014 P
0.0z29 P
J.00/, P
n, oy o CSWNT
P g/t
54 ¢ .

21.0 T

LJQ ! m s
4q ! .

‘ .
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Measurement place: KESC SUB STN NGU3 4

Start of measurements:

Parameter file: DEFAULT.PAR

23.05.1997 at 11:14:45

Sulphur Dioxide
Nitrogen Monoxide
Nitrogen Dioxide
Total-Nitrogen Oxide

Dust

Humidity
o Temperature
£ —
2 : Wind Speed
' Wind Direction

[NEPRA)
A—_—

.05.1997
.85.1997
.05.1997

.05.1997

Maann Valre:s | Unit
n.01s P
0. fan ! Din
g.Qoe ! By
0.0%9/ Disin
! g et
N %

~

\
1
i
. . w
b L |
|
1

m/ -
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U SO e P I I R

ECON - ‘Environment Control E Measutr-ement=Conlag voner

Measurement place: EﬁﬁSHAN-EEHADEED{

. Start of measurements: 24.05.1997§at¥¥ﬁ:23:3

Parameter file: DEFAULT.PAR i Per
Channel ! Date | f?r Time I Mean Valoe ! bttt oo
Sulphur Dioxide I 24.05.1997 ! 11:53-30 | 0.30% ! 50
Nitrogen Mconoxide t24.05.1997 ! 11:53:31 ! o.n11 prom
Nitrogen Dioxide | 24.05.1997 ¢t 11:33:.31 ! 0.0 pRm
Total-Nitrogen Oxide I 24.05.1997 Y 11:53:31 ! 0.030 ! ppn
Dust | 24.05.1897 t 11:93:5 ! [ g /ma
Humidity 1 24.05.1997 ! 11:53:73 ! £5 ! 7
Temperature 1 24 .05.1%997 1111:53:33 ! an., 2 “C
Wind Speed {-24.05.19%7 ! 11:53:33 ! . 0.8 1 m/s
el Wind Direction 1 24.05.1997 ! 11:53:34 ! S ®
i
'*lﬁ

‘ |

| ‘“ E

[ REGISTRAR Z |

3 . § |

{NEPRA)
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—— ——— - e o do e o o o b A fn S o o o = AR A b = = = e . e . a mam e — — e

ECON - Environment Control ’ Measurement -Container:
Measurement place: PSO TERMINAL NH%@RW
Start of measurements: 24.05.1997 a 10:38:16
Parameter file: DEFAULT.PAR
e e e e e
Channel ! Date ‘:l‘! - Tdime I o Mean Valoe ' Uniit

Sulphur Dioxide Y 11:08:16 ! 0 0ye PP

t |

Nitrogen Monoxide I 24.05.199771 11.08:17 ! 0 ofyn e
Nitrogem Dioxide P 24.05.1997 ) 11:08:17 ot P
Total=Nitrogen Oxide P 24.05.1987 ) 110818 1 n A P
Dust ! 24.05.1987 ¢ 11:08:19 1 b SESIPALT
Humidity 1 24.05.1997 1 11:08.19 ! ! E
Temperature P24.05.1997 ' 110820 AL

Wind Speed P 24.05.1897 ! 11:08.20 ¢ U iny ..
Wind Cirection ' 24.05.1897 ' 11:08-20 - o "

.

WER R
\Q\\()?G £6,

%,

&
i
Z REGISTRAR
3
Fd
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ECON - Environment Contrel b MeaJurement-Conlainer

Measurement place: gxéﬁﬁR'RLYfC§d§gﬁﬁ%' ﬁi
Start of measurements: 24.05.1997 atﬂ

3?2:28:03

Parameter file: DEFAULT.PAR ﬁﬁ
Channe] _ ! Date ! Trme boMean NValuee 0 Uit

Sulphnur Dioxide I 24.05.19897 ! 12:58:03% ! n.ons Eie
Nitrogen Monoxide I 24.05.1897 § 12:58.104 ! nonry o =R
Nitrogen Dioxide t 24.05.1997 ' 12:58:04 n.0ra ! P
Total-Nitrogen Oxide ¥ 24.05.1997 ' 12:58:04 ! n.ned ! P
(7‘ Oust 1 24.05.1987 ! 12:58:0% Pt g /m
. Humidity | 24.05.1997 ! 12:58:06 ! b4 ! 3
Temperature 1 24.05.1987 ' 12:58:06 ¢ 9.7 ! i
Wind Speed 1 24.059.1997 ! 12:53:06 ! 0.2 ! HTPRE
Wind Direction | 24.05.1997 Y 12:58:07 ! 194 ! o

=

INEPRA]
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)

-.-—--...-________—-_.—._—-....—-_._—-..__._.__———--——...—_—__-..-....-...__-.._—-..-...-__-._.__._...... e —— - e —— ——

E-C ON - Environment Contro1 *ﬁ; . Mcasurement Cornlainer
Measurement place: FJFC PLANT
Start of measurements: 24.05.1897 at 13:16:35§
Parameter file: DEFAULT.PAR

Channel ! Date ! Time ! Mearm Value Unit

Sulphur D‘le‘lde [ 24.05.1997 ' 13.45:35 | 0.o0s PR
Nitrogen Monoxide ! 24.05.1997 1'13.46:37 ! »0.0n01 R
_ Nitrogen Dioxide ! 24.05.1897 | 13:46:37 0.016 1 . PE
(#~ Total=Nitrogen Oxide ! 24.05.1997 ! 13:46:37 1 0.017 Cppw
- Dust ! 24.05.1997 1;13:46:38 ! R Ky /m
Humidity ! 24,05.1897 1{13:46:39 1 67 ! T,
Temperature ! 24.05.1997 '113:46:39 t 2%.6 ) °u
Wind Speed . { 24.05.1997 1{13:46:39 1 0.8 ¢ m/s
Wind Direction ! 24 05.1297 {fj% 46:40 ! 208 °

i . o

Lo 1

INEPRA}

e -t
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ECCN - Envwronment Control cal waner
Measurement place: PTATPLANT BIE%QA&{U'{ A
. Start of measurements: 1997 at 14:03:55
Parameter file: DEFAULT.PAR oo
Channel ' Date ! Time ! Mean Valos  Upit
Sulphur Diox+ide i 24.05.1997 ! 14:3%:.55 0.01& Bl
Nitrocgen Monoxide P 24.05.1997 ! 14:33.56 | O.4n7 o B b
Nitrogen Dioxide ' 24.05.1997 | 14:33:55 1 a.01a B
Total-Nitrogen Oxide ! 24.05.1997 | 14:33:57 1 v 0.04a7 1 Poin
— Ous+t ! 24.05.1997 1 14:33:58 1 P! rg/Sm
! Humidity ' 24.05.1997 | 14 33:58 ! Fi) o i
- Temperature ' 24.05.1997 ! 14 33:59 29.5 1 “q
Wind Speed ! 24.05.1997 | 14 33:59 1 'r.9 m/:
Wind Birection ! 24.05.1997 { 14:33:59 1 227 !
.
J
i
- !
INEPRA)
A H
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Al BIN QASIM THERMAL POWER STATION

Al SUMNMARY .

Hin Qusimy Thermal Power Statton is KESC's most significant genuration asset with 1260 MW mstallcd
capacity. The station is located on the castern outskirts of Karachi. south of the national Reghwiny 1o
ttyderabad. The site 1s adjacent to Pipri Creck and )vuhm sight of the Pakistan Steel Mill and Pont Quaim,
as shown on Frgure AL (ro follow in drafi rqmr!)]bcnwalcr extracted via sereencd intakes supplics the
stations cooling water system, This report is pn.p.u'cd on the basis of information provided by KESC and
that acquired dunng a visit to the station, mcclmgs ‘with senior station staf{l in June 1998 and analvsis of

the data. : I

The statron has six ool fived units, cach of 210 MW capacity, giving a total station installed capacinte o
1260 MW and was commissioned on a unit by unif basis between 1982 and 1998 [he station OPCTiles
primanly us a bascload station. Station stafl staled thut the cquipment was techmically casable ol
aperatmg o a bwo-shill basis, although there s no experience of such oncration to dite Plans booconern
the stabion to daal oil/zas [ring are currently bicing implemented.

Chimes 1, 20 5 aad 6 have Thtachs turbines and boilers with Units 3 und 4 supphod by Ansaldo wiih

Deutsche Babeock balers, In general, the performance and reliability of the THiach units has been
cansiderably better than that of the Ansaldo units.
i

The station s managed and operated by KESC fQll time stafo wiath the exception ol contzact workers

cmployed when necessary for specialist tasks such as welding and occasionally general Tabour tor we

‘(.'IL'JIHIHL About lalf the statt employed is engaged in aperational activities, with the remamder

maintenange, A representative froms the relevant mhnuhuu:u is nermally employed to supervise magor

plant vutapes. !

Effectve station management is constrained by o lack nl authority to procure the necessary spares aud
consumables, and owing to short term generation ngeds planned outages are frequently cancelled. wiich,
thmplemented, would assistn maintairing unit capabilitics above the level currently beng ueheved

Albunis, exeept for Unie 60 which was recently commissioned. are considerably downrated from the
mstalled capueity and operaning o reduced efficiency. Provided that detaled mispections da not e el
any currently undetected probloms, i should be possible to recover pertormance o witiun 310 § per cent
ol acceptanee tests results. In order 1o achieve this, with the exceptian of Uit 6. g detasled mspection
fllowed by o major mmmntenanee owtage s required on each unn

A32 OQUTLINE PLANT DESCRIPTION
1) STEAMTURBINES

The steam turbines are supplicd by [itachi and Ansaldo as indicated in Tabic A3.Y, There is no recaord
ol any unusual defects on the turbines, the statien htvarmus problems with performance are attributed by
stall e other clements. particularly problems with the boilers and condensers. There have, however,
recently been oulages on Units 3 and 4 associated with setting lht. averspeed governors,

L~ - l[

}

19
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Page 35 of 143 of Schedule-I
(Bin Qasim Power Station)




[p—

' B ) Generation Licene
The Karac e on Licenge
e Karachi Electric Supply Corporation Limi[c‘(j
(KESC) Karachj

l
TABLEA3L “BIN QASIM BASIC PLANT DaTa
i

t
BE;
Unit Nr Year Gross Cnpacuy (M\V) Manufacturer (Bosler/ Turbine) ]
Commissiangd e
Instulted | Junlc ”)‘)3 .
] O3 210 | I"O . {Babcock Hutachv/Thiache
2 [484 20 180 Babeock hitachi/ hitachs
A 1UsY 10 | RO Deutsche BabeocksAnsaldo
4 1y 2 I K&y Deutsehe Nabeockh/Ansaldo
5 tu o I K8 Babeoek ttitach ) hitacts !
O ta” 20 210 Bubcock Thrache! hitachn |
Taral 1280 1078

D Geneanon and Co-ocdinason Department June (Y98

Tant e AJ2 BN QASIDM TURBINE DIENIGN DTy

Uil ] Model Type 1 Stages PP . Steam Condition [ nitasst Prossune
! ' Pressure {bar) Temp () | {har{ay)

R N BT Y 30 8T Towr T ‘
2 TCDE N6 WS 40 834 03 :
3 TN W71 280 ‘ S 140 428 nn? l
4 TCNE PR SN (] ; L 40 828 noy ;
N TCHY So6r2xs g 5 140 825 0.07
0 TCDE K460 2x8 . 0 §28 0.07 t
Data Genershon s Cosordhinition Departimient June I'J‘)\ B 7 T
Nuotge TCDY  Yandem Compound, Double Flow, Rebeat Condensing Steam Tanbne Generagors

t) BoOL ks

Fhtachn Babeock borlers uremstalled for Units 1, 205 and 6 and Deutsche Buboock barlers tor U
and 4 Al are bused onan ol Nieed, single drume nataral circalanon designs To achieve the desige stear:
conditions at the wrbine stop and intereept vaives, superheat and reheat steam cucuits are pros sded

Onali borlers, combustion takes place ma pressursed Turmace, supported by o regenerintin e sotay an
heaters, two torced draught lens and two exhaust gas rearreulation Gos swhich are promurtls sed oo
rehieat steam temperiture control purpases. Any two of three 60 per cont duty pumps sepplhios boler feeid
water requirements for full load conditions. Ohlpul [rom these pumips, when m service, s regulated b

variable fluid couplings Ntled between the pump and the motor, from o combination of drum e el and
domand signals

Th

Plant design operating conditions are sﬂlmma'rf*icd in Table AX3

3o

TABLEAZI  BIN QASIM BOILER DESIGN DATA

llml e l[?l\.ll\ ’ T S(;.un [ mull:mn\ T ' Soor RSN
(tons hry B i R T __-I-{_;_-_h:_T_ T i Pl ers
I" ressne :lnr] }—_ Temnp R"") I':u:»_h—u_:bil;u"r—)—? Jmap T . L\H '
T Tk 8T <30 T (._‘"] S T N N L
2 (04 134 ! $30 KW ! S : T N
1 ! (S0 145 | 410) 1402 ‘ S : it ERTTRTIAS
4 | 6N 1ds 530) 132 A0 i 12 NN
sb ase 145 S 14 | ‘ S ; L
o _L G0 L__ 145 510 Sy ] " G
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P'roblems associated with the betlers are the most likely sources of unit degradation and loss of ¢fficiency
However, with suitasblic imvestment. it should be passible to restore output to withm 2 to 3 per cent oy
capability i terms of steam quantity and quality achieved at commissioning. Principal problens are
associated with the e beaters and the rehicater conls,
From the infonmanon provided on unit outages ilj\\'ml]d seem that air heater seals need 1o be replaced and
the heat transfer “baskets” require refurbishmet li
N "
Delective reheater elements will also need to be ‘!n._"pluccd. Elsewhere m the sworld towould be unusaat o
replace reheaters within the first 25 jﬂfér\' ni:‘ rvice of an oil-fired boler. Stall stated the reheater
problems were caused by fireside corrmmn whith could be associted with the relatively el sutplhug
el {speciticution 3.5 per cent), Optlom o mlﬁ.atc this prablem include the use of fuel additines 1o
neutralise cormosive clements in the fuel or 4 replacement of the reheater wibes with higher qualin
materils,

Operatmy revards suggest that the burner management and tip main tenanee/yuahity control regime necds
to beamproved Use ol delective / wom bumer tps is hikely 1o be o sigmificant sotiee of poor combuaia

and henee fouling of the barler gas passes and air heaters, Such an tnprovement vould teduce the e
for soutblowng and merease the steam raising capacity. thus restoring the wnt output nearer toodysies
T'Llllllg

It was stated that Pakistim government inspectors carry oul statutary borler inspections. However i
mamienance records provided for 1995 10 1998 do not show outages far statulory mspections on an ot
the units, No eertificates ol inspechion were sedni:

1} FLECTRICAL SYNTEMS

\
|
.
The station does not have “black smn (..dp.xh
e
Crergeney usce, =

Nctering cquipment to measure units generated and auxiliary power consumption are mstalled §her

huis heen no recalibration of any station meters since commissioning and there wie no chedk nicters o
way meters are mstalled v the outgoing feeders,

St stated that the staton could run o either frequency control. or m load contiol made The phan
bererther manually or auwtomatically synechronised.,

Vowt

1N GENFRATORS AND GENERATOR TRANSFORMER

Mo unusual problems with the generators and ;,cnu.llur transtormers were reported. Annual tesis o
roneriler vone protection are camigd out.

“'_‘\YL_ i
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- S . {KESC) Karachi
. TABLE A4 GENERATOR AND Gt_ ERATOR TRANSFORMER DESIGN DATA
. o h
Unit Generator Transformer Generator ]
Manufucturer Type Rating Manufucturer Capucity Terminal Caooling
R (MVA) Voltage Media
MWVA KV
| Hitachs ONAE? 247 2172200 | Hitaceln JdN 3 Y (W ater K
2 Hutachi OFAN 247 20220 | Hatachy 2481 2 hvdrogen i
R Ansulde th 250 18220 | Hreolle Marrell 24706 RN Hsdiogen 6
4 Ansaldo 150 P20 Preulic Muarrells 247 00 I~ Hevdrogen
3 FapeBlecnw 184 18220 | Hitach RER I~ Fhadrogen
£ Fup: Bleetne 250 187220 | Hitach 2N A I~ Hadrogen
Date Generaton and Ca-ondimunon Departnent June l‘)‘).‘ij~
(1 ONAFOFAN Oil Nataead Are Poreed/Oil Foreed Air Natiral
v CONDENSERS
The condensers are of the under-shung type, Unik § was fitted with debris filters and on-load clesming
factlities (Faprogge ™). However the equipment ismot used regularly because the cleamimg balls are otien
, tost and replacements are not procured, Condinser fouling is o signilicant constram: o sieon
' performance. This problem I-\‘,‘—‘w_hy,:hc'ﬂlcl that the ehlozme plant s been out ot ser ey o
- an extended periad. feading to marine growths in the cooling waler system
Chiorinating has noet been cirried out for a considerable period and the plunt non svanlabibin, soan oo
- cause of condenser foubmy. arising from uninhibited marine growth. This s i purscular problem dis,.

the summer manths when outages 1o ¢lean the condensers are required up o bwice poraweck an cadh i
These outages are generally of 12 hours' duration. Condenser foubing s stated by stalf 1o be ene of the
promary causes of foss of amit outpul, {

Condensate polishing factlities are not provided. Stal? stated that the water s ol an aleguate quabitn and
condenser tube Teaks (salt water into condensalp) are not commen.  The response o ube feahs s
eenerally 1o 1solate rather than repair tubes, A chemist on site takes samples of condensate every 2 hours,
Continuous monitering is said to be available butfs1afy stated that it is unreliable. Details af the present
condition of the condensers e, the number of tuhes plugpeed. is a0l known.

SIESIURLEC. 18 pol known,

Vi) COOLING WATER SYSTEM

Cooling water requirements of the units an" supplicd from a pump-house having one pump RELRVETHRRrSN
one spare; all feeding o common unit supply manitold. Coarse sereens are provided g the e ooy

—- coalng water pump house fore-bay chamber and the water mtakes for cach putti Bave hand sereees o
proevent mgress of debrs into the system. ‘

Mamtenancc/overhaul requirements ior the cooling water system associated Wit e Ansaldo une
to < the period 1997-8) was greater than the Hitach units (1.2 and S the Tusi 10 sears ks Unrehabeogy
al Limits M and 4 cooling water pump variable piteh impetlers, hay causcd operatonal probleans

VI BALANCE OF PLANT AND SUCTORT FACILITIES

Water and Effluent Treatment Facilitics

Town’™s water supply to Bin Qusim is delivered vin Pakistan Sicel Mills. using o system, which was

commissioncd in 1996, The quality of the water réecived is usually reasonable and the supply has been
T - T A .

seeure, However, because of {ears of future shontages, their are plans to commussion a desalination plant

! N

b=

2
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The plant has a water demineralisation plant for thc production of treated water for beiter Nl and make-
up requirements, a
" .
There are two ail / water scparators in lhc fucl o?{ tank arca for the collection of oil spillages, howeser
contaminants in all other arcas of the station arc ol mtcrccplcd before discharge.

IR L '

Fmission Monitoring ’

Chimney cnuission monterig equipment was installed on Units 1o 3 1992 bat s currently notan

service beenuse of computer breakdowns, Stack heights are 80m for Units Tand 2 and 100m Tar Upits
Yo,

Fire Pratection

Rehabilitation o the site fire water system was virtually complete at the trme ol Mot MacDan, L‘\‘.'x Vi
The pipework soas i place but ire hoses and fire reels had vet to be replaced e station calls or o
Qusrm ire service i the event of any incidents,

! i

il

Stares
Part ol caeh canstruchion cantract includcs supr;l _ofspnrcs for five years anticipated reguirements
Stares andd plant spares management sy slun\ .m. .mual and the efficiency ol the stores s limuted by the
availability of parts the purchasing systems, 1 mcurt.mv.n! ofany item ol vilue i excess of Rs 2000 mys:_
be referred to the FFmance and Purchasing l)w.&jmnl\ Shortage of consumable-strts pl mt e

157 problem because ol the protracted procurement process and K1ESC s poar Nnangial pmxlmn
——— e ——————e e — T

|
Workshap

The workshep on site s well equipped and the facilities provided are suntable Tor the majoni, o

i
Mnenanee raguremenis

Residentinl Colony

A housing colony Tor Bin Qusim personnct, cnmp‘rising of approximately 270 houses 1s located about
km rom the site. A bre! visit o the eolony show ed it 1o be reasonably well kepi Phe area incororate -
a mosque, health centre and recreational arca. The colony is popular with sall wire relocate frony nther

parts of Sindh, but notwith Jocal stadl All the hm{bcx arc allocated to KESC staft but many do notwaork
at B Qasim and w sizeable number of tlu. ruxulu 1s sub-let the acconmumodation o non-cmplovees A
restdents have lree water and clectrictty. i]

M|

A3D PLANT PERFORMANCE,

There are no plant avadabihiy, elficieney or cost targets for operational porlermumee of the station to by
compared agimst the sole objective s to maximise the plants generated outpui with rmimuny plae
mantenance outages and cosis ttwould be expected for o1l fired plant of ths tvpe and age <haewiere
the world 1o achieve avalabihiny levels ol at least &8 per cent annually based aninsialicd gapaas

would alsa be expectad that the umits would not suffer permanent dersting Bom ats mstatled Cupucin
some transient dow nratings iy oeeur, however, these would normally be cured during planned outeees

23
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In the case of Bin Qusim. the station is often required to cancel planned outages and financial consiraints
restrict required planmt maintenance, the cansequences of these decisions s reltected 1 the achieved
perfarmance. i

Table AX.S Bin Qasim operating statistics for the pci’:’od 1994 10 1998, shows the sigmificant degradation

ol the units since entermy commereial service, Dispateh is generally (or all availuble hours and ot
maximum capacity oflered. Thus the statistics which show the average loads as stpnficantly Tower thae !
the stated maximum loads indicate that there are a high number of transient plant deratings duning any
opcrating year. Avatlability levels are paor cmupul"f:d to what waould usuatly he expected trom simtur f/
unts of this tyne mstalled clsewhere. : (

]

[t should be noted that the urits are currently operated without the feed heaters in service. o prucing /
which boosts wnt output at reduced operating efficiency,

e

P
Aunihiary power constmption s shightly higher than svould normally be expuctad for an o et Gane
of thrs nature, which is primanty caused by plant output restrictions.

TaBLE A3S BIN QASIM UNIT OPERATION 199410 1998

L Inxtalicd treniod Naxumum Operaning Total Units Al Paw et
N Capacity Land (MW) ilours Generuled Cansmmpinon Iacior
(MW i (MWW (a3 ]
| o [RMPREN I an 7009 1L137.088 T ad s l
PA LG 170 8,700 1,297,898 79 IR
14UG4-97 1758 5779 750908 S Yl
My U8 170 EAT S 73630 17 088
N h1Y IRRERVA 208 R} 1231 160 At 1Yyl :
[RURRDIH 198 5067 1 278,820 0N [JRVA
199647 198 EASS 1,251,300 T0s e
Mav-us 180 721 7 100,518 770 04l
R i [DEERN Pou 0,A8) 850,234 74 91
CELRITA 140 7497 Ot K7Y.781 750 8y
1990-17 1) 7.74Y Y90 0 717 1Ry
Ny U 170 ) TH5 150 671 a9l
4 200 [ud.93 200 6700 G10.610 7 0§y
[DURRUIN 175 7777 1L.088.072 IRE s
[T 165 8,067 1107077 07 (9
Mav-s 0 A [} . .—Ll_
: 204 UFEDA 198 71560 1166030 R Y2
104890 i TR 1,436,030 Sdk UM ‘
Paua.a? 200 8387 IR i <22 IR |
l Sy BNF Tid RENIATY 5 AN oy |
T 2140 l Mavs 2in nos 124,301 ot | nyl ;

Dot Generanon and Co-orimonon Department June 1998
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TABLEAXG  BIN Qastpn iI{ﬁT PERFORMANCE 1994 70 1998

i i
Uit | tnstalled PPeriad Maximum Average Load Lead Factor  [Cupacity Facior | Asartabiine Toeren
Nao Capacny Loud {MW) {MW) |
(MW *
! 210 1994.98 180 144 0.68 06 0un 1
1995.940 174 149 071 071 o)
. rma.a3 175 R [E o (1S UG ’
May. s 120 T 04K 147 NA !
: 2t Pmd.os 208 IS TR 07 T M
[INURWUTH 198 . |_<;‘ n7i 7 [TRFRS :
.3 I8 : 152 672 0 7u (ot i
| Mayes I §es (39 | 066 06 N A ’
3 2o 94408 1vn 134 0.04 047 T —
15200 140 1y 5o e TENe l
199697 160 I2h" el 1sd RSN |
Mg 170 144 0 69 007 N 1
4 2iw IWERRON 200 136, 168 (1 a0 0t i
DL 175 E H(; s nas 18y !
RIS, (s T 0hs 0o Hol J
L M-8 i () : ) . - NA i
3 T [ 1043 148 154 7 T I T "
1R S0 200 180 086 07N [T i .
1Y6.07 100 174 083 (7 T
My 08 180 170 .81 077 N A J
0 2o | Moy -R 210 187 089 [ KD A T

[t Generation and © eeochination Deprartmwent Jung J9498

!
See the namber of uperatmy hours s equal 1o 1l¥c71111111l1u'r af howrs aviadable, an avalabiiny facron
meluding correction lor capacity downrating would be'close to the cipacity factor value, The vidue s ol
1 onty devinte 1o retleet starts and stops, This shows that (rue availabiliy of these units s far from nornngl

)

standards achicved elsewhere. -
: f

Plant efficrency degradation (ne. inereases in heat fate) is far higher than wouid normally he cxpected
for units of tis tvpe and age. Table A3.7 shows that the performance of the units has deterorated steadihy
from acceptance performance test levels and that the Ansaldo units have an imferor efficicney o the
Hitachi units. |

StafTattributed the poor heat rates to fouling in the condensers and chokmg of tube plates, Muarie grow
is o problem particularly during the summer scason. This probicm s exacerbuted by the Taer thar o
station conhng water chlormaton plant has been out of service for o consideruble period

Without havang detailed information on the operating conditions, possible contiibutions to 1he Soss 1o
cificiency can be estimated as:

s Operation at part load €] 1o 3 per cent) E
s Wear andear o steam turbimes (typically, | percent but in extreme ciase up o 3 per cent)
* Operation without feed heaters (up o3 per cen N

¢ Loss i condenser vacuum (;mpmxini':'lhll."'fm)':-i V;;cr,_g.}:m)

o large number of starts (1 1o 3 per eent) _
*  Degradation ol bader ¢Micieney due 1o poor combustion contral (10 the arder of 3 per cent)

|

I
[t ¢an be seen that these sources cannol account for the entire degradunon, even o they ali oecur
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simultancously to the maximum extent. Other sources of “losses™ therefore need to be rdeniificd Thes
could include fuel metering accuracy or “leakages™ in the process of delivering luel to the units Flow e
its sull difficult to adequately cxplain the performance level achieved by the Ansaldo units

1

Problenis with bailer air heaters have causcd_:_signiﬂcnm derating on all umits, except Uit 6
Manufacturers recommend bailer cleaning every 10 months, but the period at Bin Qasim s more -
typically 2 ycars. On oil fired boilers clsewhere this interval would not normally be a problem: howe o
itis likely that boiler problems are exacerbated h'y?.';ﬁoér combustion management and the quality of the
residue fuel bumt. This results in serious f(:L:!it!g'i?%iﬁi deposits in the boiler gas passes and. 1 particular
m the an heater heat exchanger baskets, The ru?)lﬁf:c)r1 ol the combustion problems will fCale by
Implementation of sirict quality control proccdumsinﬂw,L‘hcckmg o burmer tips and the fands oo
to replace ps as soon as they no longer.mecet the ackeptance eriterna, Stafl stated that weekfy chodhs o
the burner tups are carmed out but replacement bumer tips often notavinlable

Tantl A3T BN Qasint Usi Bree tr~ey

‘ v b Clonnmsse | Tnstatled Pleat Rate (TN CPeriod L Portod A iy Float 9 o
ST tanny [NTERTETIY —_—
| N YA Desien [Commmssae | Ciruas J Nt | Ceratan .
L | ning i i
o ] tust a0 ~627 | 8570 199498 i AT =
1995.90 Yyos I i
194697 Yy IR H :
Muy-98 161854 2490 2n
2 T84 a0 K027 B3 - 90495 9,797 0,837 s o
: Hl,?)“‘)‘ﬁ-‘)(n 9,504 10,389 12 |
i {996.97 Y 748 Lt A8 ' '
; May-9% | 1,395 11262 k5 j
K YK 21 ML) 8877 1994.95 10,467 1168 22 '
199596 1,270 12,184 ¥
199697 IR 12,321 N
Muy-Us 11028 IX1S 2
3 Togt 1 i ROUY Ss47 1495415 RS TRED ¥
195490 11,734 11 &R0 NT
199697 Pis RIULE! 1,
Moy Y8 Chutape Outage NoA
s U 2n N442 8152 199495 VIRTER D004 [
! 144540 Yo v axg! g
1590-97 GBS 0617 ¥
Miy-95 9112 B2 1
2 1997 210 Ndd2 K400 May-Y3 TN RN g
L{):.u.a Generanon aod Ce-urdhinanion Department June 109% 't‘.i, .
Table ALK summarises the eperational fimits o] units, as currentiy operated.
{NEPRA)
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TABLEAIS BN QASIN PLANT OPERATIONAL LIMITS

[ 1'nnl Warn Starg {hes) Cald Stan {hry) ' Rump Ruate ° a)! Nin T

- | Coid T I
| RETURS Al 20 L 1 - _-T‘_-_i
: 2w 2s 20 i 1 ‘ |
3 Tt 1S Y [ 1 1 i 5
4 2 2s 1) { B | s ’
A 2w 23 17 1 1 5 ‘

S S L R S S 1 [ A ;
Phata Gienenaton and Cae m.tm e Deparosent June I'JU\ : b= e = -

|

Fable ALY shows oulage statistics lor the units., Hu station also provided records of vutages from 1993
to T9US In generallisuficient planned outages .m.. carricd out because of pohineal pressure to heep
units runnming as mach as pmwl\h This resulis in ausl.nnu{ deratings which hecome progressively mone
dittrenlt e recover Vionts 3 and 9 have been |L\\ reliable i terms of the mamber ol foreed o, (FE
However although e aons we teehnically similar, the problems huve nat heen common

apir o ALY BIN QAN QUTAGE RECORDS

Uit lnstalled Penod MMoavemam f Avadabidiny § Forewd Totd Fareed | Phaned Foreed ‘
No Capacity Lo (AMW) Fact Outage 1 Cutaees | Ohtipes Olotags Cutages
(M) I'uctor {hsy tHesy
1 MIE TDEROT IRD T 0.0} IN T NA 221
1S 170 {199 ! .00 (N 1. NOA 24
IR CP 1758 h6h 0.8 |5 0 BRI (I
Mo Lus 120 N7A : (RPN 2 2 N oA 16
- 210 U ENIE 08 R} i (VRN [ 15 NiA S50
1995490 195 LU | (.60 0 4 Hiat fi
10647 198 .97 n.4l 27 27 { s
Muav-us IR0 N/A ! (.4l 4 R NoA 1)
3 e 199d.98 190 G7y nis 1o 4 NEA 1544
P AL 140 (.80 : nos R 25 EES i
19097 104 s | oo a0 * N JTPN
Mlay-uN 170 N/A (.03 0 N N 28
4 20 DOERTEE. o0 .76 0.0y 50 17 NOA Y
IDUARYH J‘ 175 .59 005 0l 14 316 1
PO T 115 m2 noz (R 2. ! I
Ay -4 it NiA - 1 " Y "
s 270 IR tes 087 0.0% I M*TE—T:—:'.
RIS 200 141 000 1d - tast 12
RN 200 RIS 0.4l M | z|_‘! PRl
My -UN 38 NIA tul 1 N AN ;
¢ 210 Mav-Us 20 NIA ) NIA HNERY N NCA N
Dt Generation and Cowndinanon Depastwent June 1998
AJ4 ANALYSIS OF UNIT PERFORMANCE
[
1) UNIT |
Unat 1 ohas an omstatled capaoty ol 210 MW was supphied and crected by Ehitachn of Jupan and

commissioned in 1983 Althe tme of Mott MacDonald's visit the uni outpul soas rosticied to 12 6w
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less than 60%% ol i1s rated capacity. The prmmryicauscs of this down-rating are problems with rotary arr
heaters. reheater wibe failure and soothlowers. !
The rotary air heater axial, ¢ircumferential and radlal scals are all budly wom, thus allowing air normaiiy
destined for combustion to bypass the boiler nrtd pass directly to the chimney with the boiler exhaust
gases, thus limiting the boiler output. The air hcatcr *basket” heat exchanger elements arc also fouled
{choked). restricting the Now of air and éxhaust! gascs, alse limiting the boiler output. Ordess hase heen
placed with the originul cquipment manufacture for the required replacement parts.

e rehedler comprises 05 rows ol heat exchanger coils, the first loop of cach conl having e tuhos
These tabe banks have been subject to many failures and are 10 be replaced Ruqumlmm for the
necessary matertals to carry out for this work have been submutied tor approval, Stl? sied that the
Bulures were caused by lugh temperature fireside corrusion,

Rack operated Fong Tinee sootblowers, Hcccssﬂ!ry for clearing s puiss Toulmy e supeshioae: e
rehicater zones ol the botler, reguire overhaul. Failure of these unis s attrnbuicd tooase duriy

operation, woowhen there somsuflicient steam a'v.nlabh. o adeqgualely cool the Tance when n s o e
causing the Linee to overheat and bend whilst i m SCrvice.
‘ :
The frequent use ol svotblowers on large oil fired boilers is unusual, nommaliv onty reguirad oot
superhenter / reheater enclosure, ceonomiser und air heater zones ol the boiler, Greater stivntion to oyl
burner ¢leaming procedures and burner tip 1cccpl /rejection eriterion wauld probably resulimn mproseld
combustion and a reduction in soetblowing rcqulrcmcm\ Procurement of botter gqualiry Dec? ol waoglh

probably signiiicantly improve performance and plant overali avalabiliny

There has been o gradual decline in unit output and cfficicney. and the maimtenance records provided for
FU95 10 1998 shaw that the current problems with reheaters and wr heaters have persesied i spate o
mantenanee carried aut, Records show the following mamtenance history

1995-6 Minnmal mmntenaney
[996.7 Repanr and overhaul ol air heater (LS()(J haurs)

Reheater repanr (625 hours)

Cleanmg wir heaters, adjusting seals and replacmg clements (720 hours)

Repair of reheater tube leaks {260 hours)
199798 An heer inspection and maintenanee (250 hours)

Repmr 1o drum level transmitter (460 hours)

i
The gradual dechne in capabihty of the unit ’c;m partly be explimed by madequate and mlrogue
nantenance. Further information on outages wouid be required noorder to determune reasons for outpae

nat being recovered afler outages, Howdver, it is likely that o mujor overhaul sncluding atention
heaters and reheaters, combined with improved combustion management will lead to signiicant oo

TUCOVUTY.

A four week outige was planned for Unit 1, commencing 1 June 1998 whieh includes plans tonsty
dubiris Oilers, As far s we koow the rebuilding of the air heaters s oot meluded i the programns
therefore it s unbikely that the generating capacity of th it will e sigmiBicantly improsad wien o
amil returnad o service. In faet, an outage on Unit 4 had coended bevond s planned date und there we
pparently no work i progress on Unit 1 at the time of Mot MacDonald™s visit

The KESC Revenue Hudget for 1998-99 indicates a unit output of 160 MW when the umit s returned
service. giving a forecast average availability for 1998-99 of 133 3MW, an improvement when compar
with current achievement. although still swmﬁcamly below the unit's installed capacity

v 28
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(i Y te el Lo . L
lqmt 2 s iﬁuml:lr llu Ur.ut 1. .1l.~p supplied by Hitachi and was commissioned in 1984, This 210 MW unit
;_ c.'unt.nl y Ll.lp.lh ¢ ol penerating about 180 MW, Unit nv'nlabmly and output 15 affected by reheater tube
ailures resulting from high temperature fireside corrosion. It is planned (o retube the affected reheater
seetions during the next planned unit outage. !

¥

:]n addition to 1lhc replucement of defective ruhcatcﬂllhbcx mentioned abm'c it is alxo planned to refurbish

1L \ » - .

.mdk;:t llnl;;lr water drains pump The ‘:lcam hcalc ir heater unit is primarily used during umit star up
as litthe fmpact on the unit’s ELHLF&U“L,‘LJP h]' {yJ when in service, provided that the mam asr heater

is in g satis{actory condition. e '

During the period from | Septe b I‘)'Qﬁ _-;11.:- ey

| eptember 1 27 ]m uury 1998 the unit had forty outages, none caused b

sarler by filures, A sumnunry ol'the rc'lsnns Ewgn fnr o sample ol ihe outages s grven i Table A Y

Unlike (he ather unsts, annual bailer inspections urg recorded for Unn 2,
\ Sl

TAanbe ALY BINQASIMUNIT 2 - QUTAGE SUMMAID

._'_\_11 ilf ()UE ILg\ ! -(-'_;m-_\:_- ’ T TR ST T T T T T e e - - —
+ Normal shut downs {plasmed) | - -

Earernal fransnusson SYSens Surges ‘

Baiter drum water level problems (3 low, 3 high water les [}

M steam temperiture low ;

Main steam temperature high

Hater feed pump mps

Hiply water fevelin fred hemters

7oA oy

Baler inps |
LI turhine bypass  ovistakenly n;xmd
{ 9 Due to miscellaneuus other cousest 7 ok
Date Creneration and Co-ordination Department anc 1‘)‘)5

. PR ) ‘. X ;‘
This list demonstrtes the signifieance u! pmhlcm% in lhce supply and control of boler feedwiter The
number of unit outages from miscellancous Causes J$ flso unusually high. QO the totab downtime during
Yo of the time was spent on pl.mnt.d wnrk and 16%, an forced oulages. The average duration

1< 1t 12y —

the periosd 84°
of forced outages was .lpprn\m'l.ncly 8 hnur\

L
i

(1 1994 there was a control cable fire, during the time taken to reparr the dantaged cablos an extended
major averbaul on thnt 2 was carried out. \

Plant availabibity for Unit 2, relative to the other units al Bin Quasim, has been good {sev fable AT T
althouyh it should be noted thal these figures are based on hours only, and not weighted acqording o

capacnty avindable. P

Planned refurbishment work on this unit s 1o inciu‘tlc the following magor tems

- I{Lpl.u.cnum nl th first l(mp 0! 1hc s ¢ m hLde air preheater conls
B¢ 'm‘r dr.un\ pump

K L1SC has plans to rehabilitate or rulurbnxh lhc rch catcr and 1o imstall debris 1ilers mthe coolmyg wate

system on this unit.

s
r
. o
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Similar to Units 1 and 2, Unit 3 has an installed generating capacity of 210 MW, This umit was supplicd
and erected by Ansaldo, who manutactured the steam turbine generator together with a boiler suppied
by Deutsche Babeock. This unit was commissioned in 1989 and has had a poor availzlility record since
that e, From June 1995 10 November 1997 (less than two and hall years) this unit had 121 outages -

27 planned and 93 torced. By any standards this is an exceptionally poor record A summary of the
primary causes of these outages is given in Table A3.10.
: I
TABLE AJTO BN Q;\HIM UNIT 3 OUrraGE SUMMARY

ny  UNT 3 ‘

_Nr af Qutages {ausy 1 $ o R
0 T Probldms on the Electro Hydraulic Control (EHC) system T T
‘ AD | Coaling water svstem defects and cnndcﬁ;& fustling, tube leaks, condenser cleamng condenser sacumm b
i Ceabmg water puanp tnps due to pump! filures,
Mise Vinous barler deleets, lnv.ln(hm., drumt’ level control prubicins, Daler wips rom ondeimed canees
cenntbustion cantrol problens c.nmng []lfhf.'d!l.‘f fouling,
Mise '» Control valve delects K S

Dala Generation and Co-ordination Diepartiment Tune 1998
Operating stdTat the station stated that the reliabiity eof dus unit has not been as good s the Fhitachs
units Tawo Lolts common o the Ansaldo onits have been the necessity ta reset the turhme overspeud

governor and to glean fouled condenser tubes, o addition, many outages have occurred dug o pabicnes

-— with clectro-hvdeaulic controls, and although persistent. these are unigque Lo Ut 30 Soluton of 1

probiem would require significant mvestment. !
V) Usim 4
¢
. , .

Uit 4 is sdenneal o Unit 3 and was also qtlpp]lcd and crected by the Ansaldo/Deutsche Babeodk
Consortum. This umt entered commergial \c.rvu..c in 1995, Maintenanee records suggest that Lo 4 has
been more rehiable than Ut 30 7The st t.ummon recurting problems are water side fouhng ot the
condenser, Other events causing loreed nuuL..c. (..]lldC bmh.r trips and resetting ol the turhoe overspeed
povernor, :

Al the time of Mott MacDonald's visit this unif \v.:ls not available duc 1o a planned outage, which was
plarned for 3 months duration, but had already fasted 4 months, The overrun was stated 1o be caused by
the time tiken to order and acquire replacement parts and consumable Kpures. Prior o the autage the
generated ouout of this umt was limited 1o 150 MW The primary cause of s deratmg was stated o be
are heater gas pass blockuees and deleetive air heater seals. Inaddiion, output s further reduced duc o
defective sootblowers and the impaired ¢lfect of part load operation on soothlower elfectiveness Ome
possible means of overcomung the soothlawing steam supply pressare problem whslst the unts derated
or dusmatehed at pant Toadwould be to introduce an altemanive soothtower steamy supply from e

steam source through a pressure reducing contrel stution,

Boler gas passes are badly Touled und in places are partially blocked, o further reason for the foss o winil
outpul, Several superheater wd reheater whe failures were reported, however the reasons for and the
made ol these Bnbures were nosdentified,
t :
Botler Nue =N recvehing (ans are used ex an’ Fild 1o superheat and reheat steam temperature coniral
- However, the Tan on Uinit 4 s presently not serviceable, Fan failure was induced by vperating the lan
J wlhilst the as passes of the reheater section ol’lbc?’bniicr were blocked, causing an unaceeptable back
pressure, henee averloading the Tan. b

30
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Unit 5 was supplicd by Huachi/Hitachi BabcocH o‘!'Japan and is similar to Units I and 2. This unit was
commissioned in 1991 and is currently a;mhl ofquﬂnmmL. an output ol 18 MW 88% of the unn's

rated capacity, i .

' W
A major overhaul of this unit is planned for the latter half of 1998 probahly extendmg into 1999 This wali
be the first major planned outirge sinee the unit was commissioned.

V) ot

Debris Blters including a Taprogge on load L(\HdLT'\LI tube cleaning svsiem were mstatled on this wn «
coalmg witer systeny in 1995, ;
?
Station stafladvised that Unit § has given satsfactory service simee 1 was commmssioned. was alse
el “fen - ) »- iy - .y T . ! . .
reported that steam air heater drain pump is the only plant tem requiring replacement

| e )

s
A LSt 6 ' B
Uit 6 was also supplicd by the Hitachi/Hitachi Babeock group and s simndi o hint S0 T s unt s
recently commissioned (in 1998) and was in service, generating at full load at the time of this siie vise:
All performance tests, apart rem hot start tei 1[\
been lormally hunded over 1o KESC.

h ui been camploted sueceessiuily, but the uint has oo

=

AJS ELECTRICAL INTERC()NNL“T(?TION

Poweras exported from Bin Qasim via three double circnit 220 kV overhead Tines, one of which has
been newly installed and was commissioned with Umit 6. This grid substation srrangement pros s
adequate peneration export tlexibility and redundancy.

A3 FUERL SUPPLY ARRAN(?EMF:IN']'S

At units at B Qusim e earrently npualgn;\ ()I\!’H‘IPOHCIJ furnace sl which s supplicd directly 1o e
station from scagamy tinkers berthed in Pipri € rt;cl\ Fuel supply and price are government controlicid
There are no Tormal fuel supply contracts Land therelore no liguidated damages for Tailure 1o pertor
Sterage on the site s fowr bunded tanks, which have a combined tota! cipacity ol approximatels
120,000 tons, sulficient for appraximately 25 duils' plant operation at full Toad.

] l
An il pipeline and transter unk was cump]c.u.dwm 1990 and provides the mum seurce of Tuel supply
Road tanker delivers altemative fuel and lighting up fuct supplics. Light Diesel or s carrenily the hghunyg
up Tuel, for which there is capacity for IOOO lllrcs storage on site, "Ch Class meters have been fited to
the ol lines. ;
f
Ihere bas never been o complele fatture of fuel supply during the operating history of the swtion
However, at the time of the visit by Mott MacDonald the tanks fucl stocks were iunming al about ong
day’s supply. Stalf stated that this condition had bccn sustained for o conswderable time and was Jue 1o
KESCs poor payment record (at the time of the visit an estimated Rs 9 billion was owed by KESC tathe

} .

The Nael speeihication 1s for fuel with o nmxnmum sulphur content o 3.5 per cent, Anindependent
J
laboratory in Karach carries out sample lcwtmg No additives are usul to wid combustion or mbihn

fuel supplier).

COrrosIve Chllﬂ]'lC}’ CNUSSIONS,

-3‘\_2‘

A3

é.v
o : !
S REGISTRAR £ :
%
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(KESCY Karachi
There are plans to convert the station to dual gas and oil firing. For this purposc. 3 pipehine and natural
pas metering station have been commissioned in 1998, Unit 6 will be the first unit to be converted. At the
ttme of the visit, the conversion was scheduled mmmcncc once Unit 4's outage had been completed
Gas meters have been titted to each unit, wigh a seventh meter to measure total o,

.

The station will continue to rely on oil in winterias the gas allocatian is diverted 1o the north of the
country for domestic heating. L

AT * MISCELLANEOUS ..

1) SAFETY

A permit to work control systent is in operation at'the station. Protective clothing and salety vaupment
ix tssued to st Observations during the visit suggested that such clothing s warn more by stalban B
Qusun than ot other sttions, o

[e station normally crects s awn seaffolding and other work access cqumorent There are alse
metarised  cleviatmy phitlorms o assistswath quick aceess Lo work arais, fnoponeral, the Bvecutse
Fngimeer responsible Tor of cach sevtion cheeks the suitabihivy of the cagupment hemg usad Toweva
tegprient s deemed delovtive or ansuitable, their power to abtam allernatine or seplacerent plant e

fited, -

. . ! .
Sentor stilT was unaware of any parteular mandatory safety regulations but stated that aeerdent reconds
were kept and that there had nat been any serious accidents.

1) FENVIRONMENT

Matt MucDonald's brief does not include an ass :
some potentialty significant matters. incly

following:

! ‘L, |
:

On-lme chimaney exhiust gas cmission monitoring equipment has been mstalled, but s aut ol serviey
. . . . i g i
heeause of computer failures. Station staff did not know when thts plant would he returned to servaee
+

1

Boiler combustion management and exhaust gas mongtoring systems are rudimentary, and were vut ot
service at the nme of the site visit it is therelore not possible to conunent an the resuibing ue gas
ermssion composttian, There wis no evidence of the deposition ot smut restltant rom poor comibusbhion
at the s,

The oil storage arcn has twe all/water separators installed as an wd o continming any od spitlages thae
may occur. Fhere are no catch pits to ntereept dc‘laris and contamimants orgimating i ether areas ol the
aite before they deamn from the sie. Parts ol the Yite are contaminated with ob, paorncudarly i the toa
tanker loading and unloadmyg are. |

e Loe bl . .

There are currently no temperature limits for coofing water cffluent discharges.

Siltation of Pipre Creck s an inereasing problem, Jihe ereek has been dredyed three timwes sinee the ~tation
. . . Ry ' . B . .

was commissioned. but it is probable that the freguency will have 1o mereasc. Staf? reported that =

. L . .
dredger had been included i the contract package for Unit 6, but was cancelied. Dredgers are net readsls
avaitable in Karach ! Rt

{NEPRA}

"1; ‘ Page 48 of 143 of Schedule-I
‘li ’ (Bin Qasim Power Station)




e -

Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi

(]} TRAINING

There have been a number of unfarced shut downs and trips on all the units, especially on Units 3 and
3. Many of these vecurrences can be avoided in future by sound operator trnnimg and operation and
maintenancy praciiee. However, a number of outages were due (o external surges and were theretorg
beyond the control of the station, Damage to the units is most hikely 1o accur durmg start uposbuiting
down and in dealing with cmergencies. It would therefore be advisable to rehabilitate the sialator
avatlabie on site and ensure that all eperatives are traned and regularly tested with respect to their abalie
to manage eredible cmergencies, '

ALS INVESTMENT RECOMMENDATIONS
o
As discussed above, stanon performance of Bin Qasim 1s not impressive, wiven the age and type ot the
umits, From analysis of records, most of the problems at Bin Qasim are coused 1o some oxvtent b
muntenanee bomye delayed as o result of c.‘}lérriul pressures o keep umis operating and by the
! (8 VP TP ~ -

Jand consumables,
A by

cumbersome procedures for purehase ol spard
S _
Not having made a tharough survey of the ctrrent condition of the units. 11 1s nat possible to produce ars
aocurate extimate ol prvesiment reguirements, However, the recommendations that follow bave b,
assembled Dom mtornuion ohtaned, fron our analysis of plant recerds, Domompressions gameed o
site vistts and rom o knowledye of how similar planis operate visewhese The tirst ~tep oo
mvestment programme would be to conduct extensive imvestigations and a progrimme ol non-dostie s
testing en mgor plant tenss and cquipment. ‘
Borler performance appears to be the most significant constramt on station output sd clficicnes o
Key mvestments regqured are assocrated with fuet supply quabity, i heaters and soat hlowens 1o

mclude:

o Replucement altair heater seals: ol
o Refurtushment ol heater “baskets™, i

o Replivement of defeenve mr heater clements; |

¢ Replacement ol streant serubbers il'_t;thc hu{h.:!‘ Ur}ams (10 reducye depuosition on turbine bludes).
- I

=i
Rl S
i

Rebuitding of soothlowers,

Replacement of air heater elements is unusual in units of this age - elsewhere 10 would be expeuted that
such items would ave @ hie of about 25 years, StafT stated that the reheater probloms were caused e
certain extent by freside corrosion, which could be caused by the selativedy hogh sulphur fursace

which v enrrentiy the prmary fuel, Options to investigate would mchude fucl treatment e purthear .o

helore use, tddiin e mnection to neutralise corroxsive clements an the tuel, replacement ol Bl
m the maost vulnerable parts of e botler with more highly corrasion resistunt materids

Five turbines i need thoraugh mspeetion i erder 1o develop a refurbishment progranume s uniee
that units of s aee wall regurre replacement, however allowuaney Bas been made for some et

returtshent wark, viven the operating history of Hin Qosim.
L k

A comprehensive overhaul of the condensers Wil be required, includmy o checking ol all tubes

thinming and leakage. Fouhing, resulting from marine growth, and prtting., arismg from the mgress o
suspended salids, also cause problems, Records for the units at Bin Qusim suggest that manng gros o
s 2 more stenihicant problem than pitting. :

. |
- . H .
Ta resolve the Touling problem the C(m|lmg witer infet sereens will need to be repaired or replaned
7 KR

{NEPRA)
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Taprogge svstems will need 1o be ln\nl!cd and o crntcd rcguhrl\ and the chlorination system 1o by

returned to service. StalT stated that the ¢hlorination facilitics had not heen in operation sice the yeur
the station opened.

On units having condensers with signilicantly thmn’cd (ubes or with tubw leakage, which has resulied in
the plugging of more than 10 10 1S per cent of the luhc:,. retubing will be necessary. Inspeetions shoald
also investigate the extent o which the tubes havc been correctly installed and remedy any detevis

discovered. "k),, |

P . gl X
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THE KARACHI ELECTF\JC SUPPLY CORPQRATION LIMITED

P qu.! .

EIN QASIM POWER STATION
s LER STATION

Cos of Fuaf / KWh Sanfout

- UNT 1 | UNT 2 | UNa
T |Instalied Capacity M 210 210 o210
2| Actual Capacity Mw 180 2057 - 150
3| Unita Generatad KWh i
NenHFO, 113686247811230788540 855877791
ll} en L.D.O. 162524 83480 35810
iii) Total 1137055000(1231 180000 858233900
4 [ Auxiliary Consumption KWh 84584452 868390089 83488558
S5/Units Sertout KWh 10524050548 1144780931 7927687342
8| Raacive Units KV Arh 380828000 | 538546000 378540400
7{Unit Operaing Hour Hr 7508.88 8153.07 8383.04
8| Foreced Qutage Hour . Hr 22298 556.18 1540.52
.3 {Number of Shutdewn Ne
| ) Total 18 18 ' 38
i) Forcaed 17 15 29
10| Maximurmn Load Mw 180 205 180
11 Minimum Load Mw 20 Q
12 |Load Facter % 75.87 7383 | 7080
13 Plant Factar % 81.81 86883 . | 48354
14]Availability Factor %. 80.28 83.10 DoT2.87
15| % Aux. Cansumed % 7.44 L 7.02 S T4
18{Fusl Consumed L
N H.F.O. M.Tonne | 282708428 288834.51| 222008.12
i) L.D.O, K.Uts 55.00 107.70] {10580
17| Fusl Consumed 7 Xwh Gon by
) H.F.O. ~J Kg/Kwh 0.2487 0.242g '0.2594
iy L.D.O. - UYKWh 0.2857 0.2737 0.2971
18| Hsat Rate BTU/KWH
0 Gross 10034 6787 10487
i) Net 108417 10537 11305
19! Thermal Efficlancy % 34.00 34.83 32.80
20{Cost of Fuels Rupee
N HFQ 7218623029 784891449 568005273
i LD.oO. 269832 527989 518675
) Total 7222028681 785219437 589523948
Cost of Fuel / KWh Ga n. Paisa
T ) H.FO. 83.50 8213 886,45
i) L.D.O. 140.05/ 134,19 14585
iff) Average 83.52 §2.15 . 84a.51

68.04 21,04

l
ANNUAL GENE RATION STAT]STICS 199495 ¢

Generation Licence

The Karachi Eleetriz Supply Corporation Limited

(KESC) Karachi

UNT 4| UNIT S | pegs [ PLANT
210 210( 1.7 x4 1050
200 1850 1744 850
810158229(11651 40813 0| 5288805848
451972 888187 273943 2311005
210810100 1188030000 27342 5301118541
88581259 FO29713 Q 371896485
843828841 1095732880 27843 4928417474
434752665 | 484477000 0! 2181128800
8700.17 7579.80 8722.88
783.88 412.02 37.14
55 17 8
47 11 a
200 1g5 850
) 5 0
87.55 78.89 71.50
49.50 £3.38 57.83
78.49 88.53 83.85
7.38 8.03 7.01
23358824 27cass.0z 000} 130749227
135.73 241.20 8.51 654.54
0.2586 0.2320 0.2468
0.3004 0.2713] 0.3402 02834
10356] 9383 12182 2957
11173 9584 107C8
32.95 3844 2805 3427
801074124| ag4a54678 0l ‘3asisegssy
865403|  1182476] ase2n 3210757
801739527 | 696037154] 4p872 | 3354759349
65.04 59.64 83.25
147.25 132,98/ 16885 133.93
86.08 55.85 186.5% 83.28

82.52

!6685

1. Annual Boa!ar Inspaction
= Unit 1 In Juna‘ss,
= Unit 31n June'ss,
= Unit 4 In July'g4,
— Unit Sin Jan.'g5.

2. Units 3,4,5 contro| cables damaged durin

3. Unit 1 put off in Oct.'gg
4.Unit 2 was put off in Feb.
5. Unit 4, Forced dutage in

N

and Mainta nance.

for AH repair.
'85/March'95 dua 1o AH le
Mareh'95 dua to Turbinae

g rain, July'g4,

akage/Burner rapair,

CV rapair,
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THE KARACH, E:LEQ_TELC.SUE EY sunPORATICN | 72,4 ED

i MAIIM FOWFR. ATATION
ANNGAL GENLLucr o, JN STATISTICS 1995-45°

T T ) TG N T N mi TN U RS, _
I‘ AvLtel Capaciy [y | 210 _ 20 ?w! 210’ FALEEI ML
ZIAcluurCapn:Hy Lo | 170 175 14/ 17n Mmooy A
3! UnHts Genaratod . Kano | t] | ‘ :
NanHE Q. | '297567176| 127&?02‘555] UERREEFE ] msnmqq. T437R048 1 | 0. AndEAf4aTy
i lWenLDo. ! 2724 117418 arigpni 560001 | 425170, 240 17nyay
Lilly Total I 129783500 41278820000 379780600‘ 1058071800 | 1438030000 7 247940 syegn, ALERN
i F Aualidry Consumption KWh | 9335604y, 87142914 65961384 755179482 LT AL By
f §| Units Seniout Kwi | 12042 438367y 1191677156 | 8126192} IITEISTEL 190/ WTN | Tians hoaee G
3 Reactive Units KVAh | 49936‘»5%, 482500000 442221254  as99438; 521665000 G B e S
Urit Operating Hour Hr ; 87C6.47 0155.56 743639 Tt -{;r AVDETEI ) T e
1) Ferced Qulage ! lour Hr ! 2350 .17 31572 43247 1248 ] A
3 Numher of Shutdown No j i | |
N Total AT ‘g Y l 11! ; q
; N Forced i ] 14 4 28! 7! :
’ 10 Maximum Loag p-1' 110 195 HUf u'ii hisfo I ! «-'n/
11 | Mintmum Load ' 0 ¥ of nj , ! e
‘1: Load Factar 'x. i 87.57 80.30 43.82! 7r 04l 89 94, PioRg
13| Plant Factor % | 1084 §9.33 4782 5752 78.06 . | fent
F 14| Avadazlity Facior o, | 99‘33 92.97 85.58 | g8 ?Bl 10t ' fus 3
15 % A Consumed % 7.4 £.81 7.580 714 Sdy, ' L
‘;"'“‘ ’JS FUal Cungumed ll ) i ‘ ‘
H.F.0, {M Tonng 722401 061743 24159273 mprn 1861 22440 r;[ U A e
- nLo.o. I 1itea ] 7.0 3230 143.30[ 198 78} lpassl 1gs ap o
U 171 Fuei Consumed / KA Gan, l l i
’ | AHFO K gKwh 0 2464 02332 22792 02665 045 : LY
| lmino LitnCwh } 0.2767 e 2751 0.3154 002 82554 | garoal e
18| Men: Rato BTUMWH ! ' ‘
) Gross i 9342 9684 11270 10754 1 683 14957 e
My Net ! 10713 19339 12184 11580 9588 ¢ : AR
131 Tharma! EMciancy o - 343 36.34 3g.27 3173 3! 65 [ 2242 09
201 " Cosl of Fuals Rupes _ l ’
I H.F.O 5058316919 542308801 ; 754065764 859%45508% PLRE] IBMU{ LI T R R
hen.o, 41195 162645 |t 7877440 10Jg475 364239 63349 AR
i Taral ' SE5957114] 942409445 TEAAR351Y| 060904984 mLidpd 163 G5439) 15uprer )
21§ Co3l of Fual/ K\Wh Gen. Paisa [ j | X
NHF.Q. 7443 7389 B5.76 81.33 A A ! 7hon
nLD.o. 148.05 13052 16696 157,34 13287] 937 ang!
I Avarage ! 7442 TRTGIC T eseo 81.37 CASR| 227 24! 1577
I [ ! |
Cost of Fuel / Kwh Serlont | Palsa 2 80.20 S 7993 1 3275 87.53 7252] 277 24| Y 24
- Qurrant-Pacs o!TFl & R/ EITTET S M. Tofnger e hurd 0 L Calomfevehuie of HF G 1d3ng @i o |
FA3VBZ. LKL wor il o 22 Gaisiflc vatie o i DOe 19000 v iLas .
RUMA RX. S
- A2t off from 010995 1. 270995 for Aol £0.1, irdpoclion amd Flimtonancs,
UHI . pidfl foe 010595 1. 210795 for Mumsnd Beiler ivspantinm and Moo
-_— - pudoff from 120196 (. 210196 far Air Mot Doy
- - forced hiddymn foum 010495 10 100805 for &Suilen 1.4, .’..L..,. i

Hts:  foroud altdvanfioum 090995 1, 200995 dax lo QR Csing J..
redoff fem 210296 10 080105 frr Aomcad Baitn scpretin ot flf..;..x......,.
YRS et fl from 191195 10 131295 for e &5 ilon psppunitinm aed Mot emur,

e
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EXISTING
- GENERATION
~ FACILTIES
L

(NEPRA}

Page 60 of 143 of Schedule-1
(Korangi Thermal Power Station)

i~




The Karachi Electri

KORANGI THERMAL POWER $STATION

'EXISTING GENERATION FACILITIES
{ AS REQUIRED BY NEPRA)

Schedule U

[an]

10

Locatizn mags oits map

oo 22500 HITACH! UNITS
H. 1x66 MY General Electric

Furnace oil and Natural gas’ P.S.0 and S.5.G.C{respeclively).

Nol availabie

Sea water

Connected to system through five 132 KV feeders
Queen's Road 1&2. Landhi 1&2 and Korangi West.
Line Diagram Allached. Further delails o be provided
by GShd Department.

Exfdﬂd. remadn f'n;!:fz‘ .

222 BN 210N ok o of Vi s
&d “wiliemw) | A

Neot applicable el ¢y GFmw) |3
Uud 2 FR i

Unit# 10 A o

Reslored te ¢peration on22/2/99

Ut

Cembustien control System Upgraded

Burners changed with modified one.

Economizer replaced with bare type for 100% sustained
oil firing.

Soot blaers added

Fuel ol system upgraded with new oil skid and oil
addilive imjaction systen:

Ajr pre-heaters alemantc rapiacad 4in medified one.
H.P & L P heaters repiaced.

BFF's discharge V'V niotonzed
N
Air pre-heaters elements replaced with modified one,

Cperalional data sheel aliached'Environmental dala not available
Constraints in depatching{ to be provided LDC)

Generation Licence
¢ Supply Corporation Limited
(KESC) Karachi

(ENCLSED)

\SQQWER Reg

> "Zﬂ)

REGISTRAR

A
< 2,
[ )
- ,
- E:A
= 1
2 <
= k2
=< :
2 e/
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Genceration Licence

The Karachi Electric Supply Corporation Limited
{KESC) Karachi

H Information regarding project (to be provided by Project department)

12 Generation 'Voitage

U1 13.8 KV
W SRV
{mad 153KV
Freguenzy 50 Hz
Power {actaor ¢85
Ramping iale 0.63A Y min
Alternative fuei Furnace oil’'Natural gas.

Auxilliry censumption  7.,50%

Time required to synchronized to grid.
i) Gok start 10 Hrs apx
lii) Hot start  {depending on Turbin metal Temperatue)
hoL

—
N
Sheels regarding Pinl characleristics and other

relrent data is atiached

'3/ 'T}aim'ng and, Rvelapnend
Hest a% #e Senior wg‘;\mrs ot FMW PM howe 6‘22.;1

. !
tramed we Fron, Germany ancl Itaky ode . Sapme L e FFerS fayg

aleo hean trmimed  ww focod vt frtudions Seeds o NIPA, NILAT oot
waoPcla a.c,adzm)/.
%7
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Generation Licence

The Karachi Eleetric Supply Corporation Limited

(KESC) Karachi

- KTPS
' GENERATOR DATA - .

Description Unit | Gen. #1 | | "7 Gen. #3 | Gen. #4 }
Manufacturer 'G.E. USA [HITACHI JAPAN IHITACH! JAPAN
Type / Form | ATE I TFLHK TFLHA
Capacily / Rating [ MVA BB AIVA at 30 psi }100 MVA at 10 psi ;‘:5(} RIVA al 30 ow
- f MY l 68/ 125 izs
Terminai Voltage IRy 13.81 18: iz
No. of phases ; | 3 3 5
Conneclion Methed | {Zrounded Star iGrotinded Star Grounded Star
Current A 3691 5132, 5152
Frequency Hr | 50, 50! 55
MNo. of Poles NO. | 21 2: 2
Power Factor 0.85 G 85| 085

¢ Speed pm 3000 aoco .:0001
~ (‘ Neutral Point Grounding Transf, Grognding Transf. |Grounding Transf. j
»~ [Excitation Method oC Generator:.g,.,J AC Generator AC Generator
Excitation Voltage v 250 375 375,
Excitation Current A 806| 949 949;
Stator Cooling (H2 Cocled H2 Cooled H2 Cooled f
Retor Cooling IHZ Cooled H2 Cooled ;'-12 Cocled
Driving Method ‘ '66 MW steam Turb.!125 MW steam Turb | {125 MWV steam T
Rotational Diraction :"“lcckwsse To. end [Cloclkewise, Th. end ;Clo chkeaise, To, end
Shont cki. ratio l i i
Synchrenus reactance ; %o i
Subfransieni reactange ! L% ; }
| Transient reactanice | W i
TRANSFORMER DATA -
Power Transformer

Description | UNITNO. 1 CUNITMO 3 [ ST 2

MVA rating MVA | 85 MVA 172 MVA g 160 MVA |
O {% Imp.volt % k 1127 % 10.30 % i 10.3/10.4 % ,
¢t {Tap steps NO. | 3 | 3 ; 3 |
~INo. of taps NO. | 5 | 5 | 5
MaxMin Tap Voltage | KV | 138.8-1254 13881254 ' 13861254 |
Auxillary Transformer )
MVA rating VA 7.5 MVA 8.4 MVA 9375 MVA
f% imp_volt Loy | 5.55 % 8.3/10.4 % 7 A/8 9 %
iTa" steps LNG 3 3 3
{No. of taps PNO. 5 5 3
[MaxMin Tap Voltage | KV | tagq32 ! 18917 1geiT
Plamt Transformer 7
iMVA rating 1 MVA 7.5
% Imp voli L% | 8.58% |
Tap steps I NO. | 3 '
No. of taps } NO | 3 /
MaxMin Tap Voltage | KV |  138.6-1254 |

{NEPRA)

_‘&?‘/_

\
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Generation Licence

The Karachi Electric Supply Corporation Limited
{KESC) Karachi

KTPS
STEAM TURBINE
‘ Description © 1 Unit | Unit #1 Unit #3 i Lot #4
Type ; jTCDF ETCDF Reheat I TCOF Reheat
i jCandensing ‘Condensing LC:r;ru::»:—ms-ng
Rating MV e MW {125 MW {125 MY |
Speed mm : 3000 l 3000/ 3004
Stages !' 23 . 27! 27
Main Steam Pressure |psig | 1250 1 1800 1300]
Main Steam Temp. Deg F l 850 3 1000] 1000;j
Reheat Steam Temp. [DegF |- ‘ s 1000! 100G!
Exhaust Pressure 12.5 inch Hg (3.5 Inch. Hy (3.5 inch. Hg l
CONDENSER
Cooling Surface ISq. /.1 58.000] 80500] 2420
Condenser Prassure f f:‘ 5 inch Hyg {:—‘.5 inch Hg 52.5 inch Hg ;
“=Qty. of cooling water  {GPM i 54000! 81900/ 79200
(Cooling water intet lemnDeg F i i 89| 89; g%
Condensate Temp. 1Deg.F : 108.7; ' 108! 160
L ! ; E N
BOILER i
Type B & W two drum B & W Single drum |B & W Single drum |
Radiant Boiler - |Radignt Boiler Radiant Boiler i
Fuel Natural Gas and ., Natﬁf fGasand  Natural Gasand |
Heavy Furnace Oilf Heay Fumnace Oil {Heavy Furnace Oil :
Design Pressure psig : 1506 Wate wall, Super  |Wwater wall, Super |
! ’. Heai T & EconomizerHeater & Economi:—:erE
| 2120 2120
Max. Continous rating l!bfhr 590,000 900,000{ 90@.000;
Super Heater out lef Pr, ;psag { 1300 1830! 1380
temp. [Deg 960, 1005/ 10605
AReheater sut et Press. ipsig - ii 47 1E AT
lemp. 1Deg F i [ 1005; 1005

i |
L L.

—¥L-
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi
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Generation Licence

The Karachi Electric Supply Corporation Limited
(KESC) Karachi

: |
THE PLANT IS OLD
EMISSION & IMMISSION EQUIPMENT
NOT INSTALLED.

(NEPRA}

e o - e

Page 66 of 143 of Schedule-1
(Korangi Thermal Power Station)




Generation Licence

The Karachi Electric Supply Corporation Limited
(KESC) Karachi

KESC
TRANSMISSION
SYSTEM
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Generation Licence

The Karachi Electric Supply Corporation Limited
(KESC) Karachi
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Generation Licence

The Karachi Electric Supply Corporation Limited

(KESC) Karachi

Sheetl
KTPS
ELECTRICAL OUT PUT { Ivkuh ) |
CUNIT | 1995-96 | 1996-97 1997-95 |  1993-99 | Jul-Dec .53
Lo 243550 84480 -] - 1102501
20 1040201 55450 - - -
3 467460 520530 430930 557980 356848
Lo S3A330) 535160 631310 599150 50500
FUEL CONSUMPTIUN. GAS ( MCF )
o~ UNIT | 185536 | 1896.37 | 1997-92 | 1993-88 | Jul-Gec 'yt
to R 921196 & 0, 0 1720450
2 A53151 0 f
! §U27072.041 GET43700 6481310 %6 21T
4 5734695 32| 53666131 B350543.25 112112
FUEL CONSUMPTION, HFQ (M.TON ) :
CUNIT | 199586 1996-37 1997-98 199399 Jul-Dec.99 |
B 0 0 , 0 0 0|
L2 0 0 ! 0 0 0
L3 | saT2ns 3133.39 9587.37 43112820 3783701
L4 39917.23! 15038.73] 28222.35! 16249.15! 353 57!
_GROSS HEAT RATE i8TUKVIH)
PUNIT L 1985.a8 1998-97 1 1997-9% 1 1397.99 Jul.
S VYT T Y '
2 15151 14718, - .
3 1467 17155 10750 11607 s
- s 244 £1545! (2575 ranG oD
CVER ALL THEERIAL EFFICIENCY (I
CUNIT D 106596 0 1986-97 | 1897.98 | 195:.33 Jui-Dae 59
o 23 551 25.13] - - 2241
2 2047 23.15| - o o
3! 2751 28.07 28.87| 29.52f 2954
4 | 27.531 29.55 23.87; 25.531 27.54
QPERATING COST  { Ps.Kwh)
YEART 1995-718 | 18995-97 | 1997-93 |  1993-9¢ Jit-Bec 99
j’ { Y1201 124.16; 134 48! 136 93 174 50
5 e Page 70 of 143 of Schedule-1
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Generation Licence

The Karachi Electric Supply Corporation Limited

(KESC) Karachi

REF L ND or TR P
ATED 1 Ul - s, RE
CTHD_eiRAlel DEUTRID . SGPRLY WORFORATION L 1MITEL
ot ZTRTIITILY ZF 0 ELRANBL THERMAL PONER STATION  FUR TRE (AR (3%e-3C
UHITH! LY UNIT43 UNITY £.5%H
CINGT. KA. ab 8% 125 = 4 wE
CECT, DAL ML 55 45 ! 105 310 % ¥
10.5.865 KN 85,100,400 294,870,000 205,152,000 392,916,000 ¢ :
ue. r‘.ii‘_. EWE o 0 209,968,000 189,474,000 {
.5, 4500 K¥H G ‘ g 0 4 By
u§ vL_l"C‘ LM i ) i 80,010
.5, TEHR b 8 415,060,060 571,930,000 50,0
LI RRE KW 3 32,580,000 44, 21,000 ?
.20 i 3 382,300,600 27,776,000 86,000
A K 300,850,000 420,039, 0% 4
7,b08.03 §,292.32 RT:
257,82 467,82
2,59¢.13 §,00 .
R 2.9 .
3 3,760 0 5,720, 00 B
3 21 :
B £l ’ ¥
105 1 i %
o 0 G .
79,45 52.71 ERR PNE
37,51 52,24 ERR R
TN 34,48 100,00 77,27
. i 7,84 7.73 0.06 7.
0,54 0.79 [ 0.8 0.81 £.00 0.5
1,443,607 4,534,480 2,559,511 4,798,883 0 13,766 4!
5,00 0,06 &8,048.29  55,341.17 0,00 119,385, 9
y 0 o 0 0 o P
IS S T :
0 Y 2,038 ¢ 0 5o
L1858 12.53 ER% : o
it REEAD 0.2 £3R :
(PER o REUG LIT/KME EAR ERR £RK 5
B (g O 20 LiT/EWH 0.09 .00 0,44 “
5. ST R 1,513 11,574 15,117 :
AN 12,928 12,389 15,117 2
ETUAVAR 9,445 3,57 15,047 3
i 25.43 2974 22,58 :
T (998,338.8] 328,404,232, 1) b0
oy 126, 104.52 133,358,371.55 3.0
RS, ] oL GG
Az, 0, Guie 117,827058 :
e ) - B
"y, R
5.
:f;' ‘ﬁu.‘-"""
s, A4
s, S
AAERASE COST ) | 1
$8.39  Gs./MIF | | ;
2,459.99  Re./HTON i 1
six Ks.ilit
‘ boal Rsoiat !
i HEL T5.li ;
SRR S AR S
RiEF IHGIHEER lG'NER??LJh: S S
SENESAL MANAGER 15.01.... WITH CGNFLIMER :
s ST ot/ ME (TER S T0E I CGORD) (CA/LCOF /CAS/SELPLA)

OETRHITNII
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Generation Licence

vvvvvv

The Karachi Flectric Supply Corporation Limited
(KESC) Karachi

KEF. MW A ror v

DATED: 3. - 7.-9¢

N STASTIETICS OF KORANG! THERMAT - POWER | STATIONFOR FINANCIAL ~ YEAR 139599
ITEM UNITS UNIT NO.1 UNTTNOZ  UNTNO3  UNTNO4  EGEN  COMSINED
INST.CAP. MW 66 " €6 125 125 ¢ 382
ACT CAP MW 5 45 85 165 ¢ 250
U.G. GAS KWH 248,690,000 304,020,000 381147802 409414555 O 1323182688
U.GFOlL KWH . 106312198 128805114 8 235117312
U.G. HSDC KWH o 0 o v 5
U.G. LDO KWH 0 ) 0 620 5300
U.G.TOTAL KW 243,650,000 487480000 £33230CC0 5200 1 25RILEECC
AUX. CON. KWH 14237000 44350000 45316000 a 123091000
Us.0 KWH 234353000 423110000 492914000 000 14380158
RE.UNITS KVARH 182430000 i 382370000 338%z000 ‘, 11018700CC
OPR. HRS. HRS 576195 |, . B8C8C.8 8. 35 37712
F3D. HRS HRS | 824.05 i 703.2 s : e
PSD.HRS HRS 2208 | 0 SRR )
5.B.HRS HRS 0 AL v} ¢ C o
TOTAL HRS HRS g7a4 | 8784 8784 6734 5784
SHUT/TOTAL NO 11 ‘ 8 12 G 4
DOWNFORCED  NO 11 8 13 o X!
MAX. DEMAND MW 55 BS 105 ¢ 25¢
[N, DEMAND MW 10 16 10 0 20

JADFACTOR % 78.579 54.057 62.583 ) 53 327
SLANTFACTOR % 42.879 42,574 49.019 s 4F, 441
AVAIL FACTOR % 65,482 91.995 §3224 €031 45 8€°
AUX. CON. FACTOF % 6.727 9.437 3415 oKL 7 B3
PCWER FACTCR 0.85 0.77 085 : bEL
FUEL GAS MCF 3791850 4674432 52£47C2 ¢ 18577
FUEL F. OIL M.TON 0 3372139 35917 28 a 1363867
FUEL HSDOQ LITRE 0 0 0 e ¢
FUEL LDO LITRE 0 0 0 2333 2
FUEL ADD LITRE - 9296 Q 0 97
FUELUGAS C. FT/RWH 1525 12.93 12.83 o 14.04
CONSJF.OL KG/KWH ol 0.3 03 g 03
PER/HIDO LIT/KWH ; 0 o : o
V.G, ONLLCC LITARWH ‘ 0 ; Lesh3 03
Q.HEATRATE  BTUKWH 14434 12403 - 12229
N.HEAT RATE . BTU/KWH 16371 1370% : aEs
KVA HEAT RATE  BTU/KVAH 12347 $550 L Lok
THERMAL EFF. % 23.55 27.51 276 . i 79
COST OF GAS RS 3221108183 394917992.4 445076103 ¢ 073283133 30
COSTOFF OL RS 0 84303476 5979320 : {ZICHCETE

‘OSTOF HSDC RS 0 0 3 c c
COST OFLDO RS 0 0 2 oozess 10788 €
COST OF ADD. RS 0 2082080 g c TCEINE
COSTOF TOTAL RS 3221108183 4111642188  481303547.4 5448693035 102385 173345317C &K
COST/UG QAS PAISAS 12958 138.24 108.35 108.71 o 148 3
CCSTG F.0 PASAS - . * Q 79.30 77.48 c 76 3¢
COST/UG HSCO  PAISAS 0 I o 0.c0 3 z
COSTAUGLDQ  PAISAS 0 (40 0 S 1513
COSTIUG AVG.  PAISAS 12958 | 13524 102.96 16723 15020 11237
COSTUSO PAISAS 137.45 | & 4d4mas 113.76 11054 151.30 122.59
TEM/CV.(BTU)  AVG.COST i i T CHIEF ENGR.
GAS/ISSOICFT 8470 RS/MCF b A
F.0J/18300/LEB 2500 RS/MTON ﬁ/ a = .5 (EAG)
HSDO34400/LIT RS/LIT , ,r.mf K
LOOr34000/LIT 4.41 RS/LIT CAIRT L\ L EEE.ENGR,
ADD 224  RSLIT ~s T

—> TOGERES M MERCER GEM
CC:GENERAL MANAGER(G.& C))
CC:SEEC/SECEE CEGEN/P1O/MFICEK/CE {GAC)CAICCOF/CMS/SE(PS

X

Page 1
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Generation Licence
* The Karachi Electric Supply Corporation Limited

' 1
(KESC) Karacht df- 12 _853'7

. B .
s i, i T wat?r [
= ,13 ; néu.w:‘.l THERMAY l'beER STATIUN FUR hinaNCIAL YE AR 1904 07
M'v;\' . Lo | ! b
N T - RV 205
M Fdantiti 55450000 |1 509856500 480268931 g 1110123831
Kb J O | 10573100 118853058 o 129488189
K\ 2 o | 0 00 0
KvWH 0 | o-::;;-';:r‘ 1 a o g 0
o KW 64450000 55450000‘}4, 11520530000 sse160000 o 1239600000
4 KNR 3652040 3490000 | ,i 38893000 44708000 @ 88943000
Y e 6C6CRC00 51960000 i 48363?’000 §54452000 ¢ 1130657000
L KVARH 7710000 11250000 293808000 2663740C0 ¢ 578933000
© HRS 1547 59 183403 1 742927 745606 1 8728.16
HRS 6458 47 §481.97 1330.73 126064 33.84
HRS Q 0 0 9 0 T 0.00
Y HRs g ! 0 Q¢ 0.00
hRS 8780 8760 8760 87680 8750 8750.00
NO g 70 12 2 ¢ 12
NO 3 7 12 2 ¢ 12
MY 45 - 85 125 0 270
vy 5 10| 25 5 0 15
i % §2 560 90367 | 738 639 @ 526
PLANTF{{AQTOR % 11149 547 0 3.0
] % 17 666 85606 @ . 89.8:
% 5.978 75 0 72
0 28 © 0.87
§ MCF 921196 8 5§794695.82 g 14102118
FUEL F,iélL M.TON 0 3503873 ¢ 38172.12
FUEL H:iDo LITRE 0 0 : 0 0 0 0
FUEL LIX LITRE 0 a ‘ 0 0 ¢ 0
FUEL :g LITRE 0 c P 0 ¢ 453
FUEL/GAS C. FTHWH 1429 15.49 12.80 1207 Q 12.703
CONS./FOIL KG./KWH 0 0 ' 0.296 0295 ¢ 0.295
PLAHSEC LITHowH o] o] ! o] Q Q 0
UG i CITIRNH a y 0 0 o 9
G. H_ATRAT: BTUMWH 13575 14719 12155 11546 12050
NHEAT RATE BTUMWH 14439 1578 | . 13082 12478 0 12981
KVA HEAT RATE BTUKVAH g o | oz 10392 @ 10433
THERMA[ EFF. % 2513 28 | 207 2955 0 28.32
COST OF GAS RS 8200684, ;54s7c|e.2 eﬁg770213 £510580722 @ 1345776842
COST OF F. OIL RS 0 .0 ',;25 741838 1807367435 @ 193267167
.COST.CRASDO RS o L0 Bl o ¢ o0 )
COST OR LDO RS 0 a g 0 a 0
COST OR ACO. RS ) 0 101472 0 a 101472
COST CF TOTAL RS 32096843 76545708.2 6437059117 7317958207 o 1539145281.4
COSTAUG GAS PAISAS 127 16 138.05 124.73 11474 . 12123
COSTAG F.0 PAISAS 0. 0 118.48 18202 @ 14928
COSTAIG HSDG PAISAS a 2 0 ¢ a 0
COSTAGLDO PAISAS 0 0 S0 ¢ 0 0
COSTAIG AVG. PAISAS 127 36 138.05 124.62 12214 D L124.18
COSTA/SEurmem - o ome ) BAGAS— 139 a5 147.32 134.13 13198 0 133.78
i N V.‘}(BTU) AVG COST ! ’Ff. _DY_C_}'E_EN_G@_
GAg:  ETET $5 43RS/MCF ; i | /LT N
FOM 0N8 5053 43 RSM 7O il SE (E&C)
H_SDC-@A{CG/LIT RS/ALIT / '
"EdgCﬂ(}_IT RS/LiT i | EFF ENGR

i1

;- 224 RS0

" GENERAL MANAGER (Gac

Eeh JC" QCF\Q mn:_( u"":'f‘\’:":.-w
B TR

T ;‘:—f"k'_‘" T o ‘}W‘
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Generation Licence

. . The Karachi Electric Supply Corporation Limited
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i

THE KARACHI ELECTRIC SUPPLY CORPORATION Ui IITED

AEF. NO. KTRS/P10.88/ 3 /4 p
DATED:17-10 1893,
Gl THERMAL POW: 1 STATION

- i
GENERATION STATISTICS FOR KO J

h . . FINANCIAL ) :YEAR 19;97 -1988,
|
ITEM UNITS UNIT .41 UNIT 83 UNIT-- 14 COMBHIED
INST CAT MW 56 - p e 1 i
ACT CaF ] My 000 118 100 . 205
tG A, - I AH nml  4483.609.311.02] 472,835 435 0 A7 Sl TaR C:
LG I Kok guel 3228062300 95.024 38500 PIT A 284 )
W vt FOAH DRy .04 oo Ny
LG 10 KA H oo 0.4 i
GG I RV Gl 420,830,000000] =67 960000 1
FRESESSTY kAH SA000 06 33,775.0000C! 4a343cacoc
R S KWYM oocl 447,115000,00) 524 530,000.00
FE UHITS KM ARH 000 281,430‘0001.00 3500 00000 HELEERN A s
PR HRS, oo - 8.420;TH 77730 18312
FSU R S 200 a8 f 5820 122.39
- {PE0 KRS HRS 0.00 ; 2‘062_:58 0.0 C.Ce '
Ji 1S B kiR HRS 0.00 ) 0,00 0.qn 0.02
- AroTal e HRS X0 c| IR B B.'be';UU 8,760.07" C 760500
SHUTTOTAL FO 000 b Rl B 1% :
DIOVVRIA T80 1 MO o0 ! S . - g
MK THEZ BB XY .00 v 118 10: PR
CIMING DERANMD N 000 : 5 1 ta
LOAL Fa il " RV 5,58 3.3 53
PLAMT £ AC 1 Woo- 900 £2.84 5187 37 9
AVAIL b acTon b 0.00 387 214 L
ALK CFA e % 0o 10z o TRF 74
POVER |7 A 10 . 0.87 g.27 387
FUEL GAa MACE o S,STJ.RTOpO 3.8ER 33N Cldd i SR3GE
FLICUE o M TON nn - 900735 w2t RENE R Rl
JFUEL HEL L LITRE - HYCY 2.aa 2.6 24¢
FUEL LD LITIRE 200 ‘ 0.06 0.0 - a6
FUEL ALl LITRE 0.00 . ':NJEU 0.0 55307
FUEL5A ORI 000 E 17 P 1747
COMNT A oy, R 000 . JZB: _ 02w 0,237
FERM0 T 0o 4 ‘J BU i ‘oo
UG AN L LITATAH 000 i gac 5.0¢
S oviar vars BTUMWS 000 aiK E‘i T 1.817.0s NIRRT
M HEAT FafL BT n.00 . "11 2 709 2785 40 1. 75582
% (TR AT BTURVAL 0.00 10281 ¢ 10,398 35 b2 260,82
THERMAL I-F ", 9.00 1o 57 ”s R 28 87
JCnRT OF Gan RS nony §75450,790.211 503,280,157 PTRTR 37T S
AqcousTeF s om RS nool 58,742 35544 ?2.924.788 Ge. PR1557 75T 35
COYAT (3 1 RS 000 ' 1.00 gar 9497
CrTOr i s BRvy 100 d C‘\ 70C
COST NE A Ry a0 145 277.00 Iolal iR tnlle s
SO fit no0) 63434001365 775,704 388 Do, Tdpdsds 304 82
ot G FPANAS o 129,27 o a7y
COSTUG T 1 PAICAS WG 181,98 M: 18132
~COSIALSG e PAISAS o] S pU ’ | o 7.00
COSTAIG Ly PAISAS 0.00 I 114 0.40 0.00
" jcosTus avs PAIGAS | ooob .o Hi,g1 136.67 134 .48
% [cosTusn PAISAS 0.00 G afsrl o sares 14618
L [TEMCV. @70 AV, CO5T
# [casmsorcFT | 1118 RoMCE
3 |F 0.nEa00nE {6127.12 RSMTON
L IHSROS4a00 1T RSAIT
- [LDOA00L AT RS/LIT
.|apo 724 RS/LIT
T GCNL_““L MAHAgER (u&(_,}
e
! B IR
CUOEL o Ay [

Y
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The Karachi Electric Supply Corporation Limited

(KESC) Karachi
RE: NO. K'TPSJ‘PWMJ’&A/}O

DATED: 08-07-1009

GENERATION STATISTICS FOR KORANGI THERMAL POW!R STATION PROM JUL 88 TO JUN89.

|

CE. (O} QENERAL MANAGER (G&T)

~ N

s

EFF. ENGR. | S.E. (E&AC)

TTEN URTTS ORTY RS 3 ONTT.NG L TYATION
INS. CAP MY 125 250
ACT CAP M 106 190
UG GAS KWH 533790173 1,078,666 508
UGF CIL KA 148 519 827 202,303,492
UG HSDO KAH 0 4
UG LDo KWWH o] 0
UG TOTAL KwH 831,810,000 - |j: 1,280,970,00¢
AUX, CON K'WH 45.338.000] I 93,342,000
uso KwH 834,974 0004 /41 1,187 628,000
RE. UNITS KWARM =28} 0 000 el 732,592,000
OPR. HRS HRS ; 8,722.70
FSD. HRS HRS IR
PSD.HRS HRS 0.00
5.8. HRS HRS 0.00
TOTAL HRS KRS 8,760.00
SHUT COWNS TOTAL NO 3
SHUT DOWNS FORCED NO 3
MAX DEPAMND MY 150
MIN DEMANGC MY 20
LOAD FAGTOR *, 77.29
PLANT FACTCR % 58.49
AVAIL FACTOR % 99.57
AUY. CON FACTOR o, 7.29
PQWER FACTOR 0.87
FUEL'GAS MCF 13,316,388.31
FUEL F 0O, M TON 59,361.97
FUEL HSOO UTRE 0.00
FUEL LDO UTRE 0.00
FUEL ADD LITRE 0.00
FUEL/GAS C. FTAwH ' 12,35
CONS /F OiL KG MvwH 0.293
PERMSDO LITAWH 0.00
U.G ONADC UTAOWH 0.00
G MEAT RATE BTUMAM 14,745
M. HEAT RATE BTUMKNYH 12,668
KA HEAT RATE ETUACVAH 1¢.218
THERMAL EFF % 29.05
COST OF GAS RS 692,141 824 46 TE3.147 30 02 1,455,289 184.48
COSTOF F OiL PSS 233 007 448 21 6 504 238 64 325,606.785.45
CRST OF WSRO Re 000 ok 0.00
COLTOF D0 a5 gool . 00 0.00
CQET OF A3C es Q.00 Qo 0.00
COST OF TOTAL RS 931,144 271.27] |* 848751 BOB.86 1,780,895 ,969 93
COSTAIG GAS PAISAS ' 135 53 134,92
COSTAUGF O PAISAS 161.02 16095
COSTUG RSO0 FAISAS ; 0.0 0.00
COSTUG LDO PAISAS T 0.00 0.00
COSTAUG AVG. PAISAS L 14182 139.03
COST/USO PAISAS | 153.78 14385
! Figs Projected.as Racorded st KTPS, 2
A'AYL:hgti] AV, CO5T ;
GASMY5SMCFT 111,387 RSMCF i
F 0.1830018 54685 11 RSM.T
HSDQ/34400T NR : )
Lo
= | | o/ M

(NEPRA}

g

DY .CHIEF ENGR.

KT#AS
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(KESC) Karachi

A KORANGI 'I'HERMAL POWER STATION

Al SUMMARY ' .

Korangs Thermad Power Staton (KTPS) is located)in south-cast Karachi on a site adjacent 1o Korang:
Creek. The mstalled plant was constructed in twb phases. Units T and 2. each of 66 MW nstalled
capacity, were commissioned in 1965 and 1960 respectively.  Unit 3. rated at 125 MWL was
commissionad in 1970, followed by a similar uni.l;'.‘s,U_ni[ 41in 1977

‘ﬁnily on oil during the winter und a combination of
drc capable of 100 per cent sustained Ninpg on cither
Astation, with tankered oil acting as a backup. The
| ghmt‘ ol high system power demand, manienane.
o $ A

¥t

The plant runs as a hascload station, ﬁriﬁg p}cdéﬁll
ol and gas during the summer months. Units|3 andg
oif or gas, There are both oil and gas plﬂalgl.'wli(})
furnace oib s piped dircetly from the nllnr'.’inl i
outages are usually himited to breakdowns'd

b :
Cnts 1 and 2 were supplicd and constructed by General Electre of USAL Uit 1o sall poresad s
avatlable Tor commercial service, however, it has not generuted sinee 199G becanse ol generiton evones
fnlure, Unit 2 sultered an explosion m 1996 as aresalt of mechimical povernor Gulure aid has siee boeer
oul ol serviee. imits 3amd 4 steam turbine generators were supplicd by Thtachy and were i service sl
frne vl the site viset, '

[
Tanle Adl KORANGUTHERMAL POWER PLANT -BASIC EQUIPMENT DA
!

Linne Ny Yo Giross Capacity (MW) Manufucturer {Baders Turbing 1
Cammssiengd [
Imstsllvd June i')‘JISAiE"_‘_' .
! s O o A BT [Babcock and Wilcox (LISAWGL (USA)
1 R 06 RN } Babcock and Wilcox (USAVGE (LISA)
X 1970 128 95 J7lbs |\ Bubcock Flirach (Fapanyiligachs (fapan)
4 1977 125 7()” Lf *lBub_cock TEitachn (apan ¥ Hinachi (Japany
_ . e 1 -
Tatal ] N2 N ‘;:‘i;]._ZlJ.“;-g_ itk i
Dati: Generanon wmd Cosonhoation Department Junel 1998 234 -
Y oUmie ! has mot venenatel since 1996 : e

N

The degradanon in umt efficiencies s been large.- even considermg therr ages This s bocause
M@X TSI ouipnt s given prooriy over efficiency, planned maintenance s oftes delayed s arosali o
pohtical pressure to keep untls running and operating practices do not optomse performance Plase
avinlabilitres could be mmproved by maore intensive pregramming ol achvitios durng outage posods g

by giving station managers more authority and adcountabiiny in procurement, budgeting wnd plass
performunce. i

Korungt Thermal Power Station has a sanctioned
presently Blled (approx. 90 aperations, 120 mainic

B!

tafling entitlement ol 307, of which 270 pesis aie
'ancc, plus administration and stores ¢,

5

Although the Load Dhspatch Centre (1LDC) qpnlrtﬁLli}j‘kifdispalcll of KESC generation and imports trons
P, KANUPP, PASMIC and WAPDA, KPS hagdiles-ordinating role amongst the KESC generanon
stations, Communscation s by dircet 1(:1&;313_(5’11'&:7,'12_’_g,?_i ther stations and the 1.1DC.

- O vl
The extensive use of asbestos Tor insulation I'é}‘f’l_ Ih.fan{cm’ironmcnlul Habihny and stafl. There ure
currently no regulations or procedures for working 'with the substance. The tow steck herghts, conlin

o

35
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TURDINES

TADBLE A4.2

L | I TP
water temperatures and cffluent quality are alsu p?lcmtal liabilitics.
l

Generation Licence
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KORANGI THERMAL POWER PLANT - TURBINE DESIGN DATA
I

Madel T ype

Sluges

Steam Condition

l: \]'l ll:\l |’||.:-~uu.

1Tm 1 , !

. - HerapoLp I'ressure{pse) ]unp(l 9 . _l_ill_m_l'__k‘ I_!_L_ll‘_‘l_‘ N

Il TCDE, condensing TR+ 04238 1250 980 ] 18 ;

|2 TCIE, condensing 1804255 IZS:{) 9s0 18 \
3 TODF, comndensing P12+ 2x4 rson (333 | 3 i

(A TCOF, condensing P30 1242558 1800 1100 l s :
Pat Generunon somd Coserdimaton D-:purunun_l June L"NK E. T ) i
Note TCDE Tandem Compound Double Flow 270t - i !

~-\r|
I

i
Both Units 1 and 2 steam turbines are two Lyltlld 'r;mnchmc: having a single Qow TP evhinder and .
double Mow LI exylinder. Following the serious 1pc=dcn: on Unit 2 30 1996, this warbine s no hll!}_u

serviceable,

m BOILERS ! . at

Lt B i '
Plant design operating conditions are summarised in Table A4.3.

— P
-~ TABLE A43  KORANGUTHERMAL POWER PLANT - BOILER DESIGS Data
l-—l:.'.n_l— ;\T\EI’I'\W T R -(.:-;;FN-GH)' T ‘\h i ( |llll||l|u|l\
! flons/lir) M Rglu il
t : Pressure Temp ity 1 rdssure Terp b
o .| s )
; ! ‘\hrllm.. Radrant 19pe. o drun, oataral 100 R g YR
cuculistion :
: 2 Sthing Raduaat tvpe, v dram, m nur.xl | . 130 Q60 ong iy
‘ creulation |
‘ K BEW Warer abe radiant type, single daim,”’ f LR fnuas 471 TN
: natural circulation (Elpasu type) |
! 4 BE&W Water wube radiant type, single drum . 1880 1008 415 RN
I nuaturyl circulation {Elpuso type)
Mt Generation and Co-ordination Department June 1998 =
1
Unit 2 botler is in u state ol dry preservation lollowing the incident in 1996,
o s
e
Statutory mspections are carried out by government boiler inspectors who issue an annual cortfivate
- Hlowever stall stated that there s no creep hle monitoring on the plant so ctcets of operabian gl
- excessively Tagh remperatures would be ditfieult wo deteet,
11} FLECTRICAL SYSTEMS i
Linnt transformers siep up generated outpal 10 132 L\’ for eutgoing transnission 1o Im leeders, one vach
COueens Rowd Fand 20 Landhi 1 and 2 and Km.ﬂn i Wul
a
The station dees not have black start capabilily. llﬁ] Tcw.r there are two 3.0 MVA diesel gencrators for
cmuergeney use and 9 13210 33KV (75109, '575 MVA) piant auxiliary transtormer for general olt-lowd
and start up requirements.
- 36
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- p iy PR : b M e ° e . Ayl e
Cienerator output and auxiliary consumption ardtctercd for cach of the units. There are no cheek meters
and the existing meters have never been chee ealibrated. Meter reading is done manually by staton stafl

o It

cach shi,

Sttt stated that the station operates in cither

cxperienee ol two-shifl working,

'

|

. b
) GENERATORS AND GENERATOR TRANSFORMERS

TABLE Add GENERATOR A

{requency or Toad control modus, as required Fhere 1s no

] G;I'INERATOR TRANSFORMER DESIGN DaTa
i

I lI).II.I_h(il..‘f'l‘\'l:;llil'.lrll:l;;\_’-t:\\Tl:lltlll\;llIi;-ll_l‘i\“]“:ll’l_l'l-'ll.‘l'll-JIIIIL'- T‘-JT)K’ .....

T . o
Lo Generator Transformer i Generatan ) o
Manulcturer l{.'m_r_x}:d Mauanufacturer ('l')']-u;-)_ Capadity I Ternvna % ouling
{Typed _M_\T\-_' ) I\—'—._' MV AY \‘nll.lA_m.‘ : MMaedig
PG IGRY) NSNS GE AT T T U ETRT T T i hdiogen
T GEGRY) 85 1380327 G (ATDY) §8.2358 ‘ Vs Hdrogen
Al HUC (TPOA) 172 IR A P hachi (TFLE) ha N 'K Polivdiopen
3 RBCTIGA) 172 18132 4] Mitachi (TFLE ISR I ey

f
The aliermators aee bydrogen conled with hvdrogen being supplicd from an an-site praduction plant | he
carbon dioxide necessary for purging the alternators for mamtenanee wark s externatly sourced

\) CONDENSERS i

All tour turbo atternstors at Korangt have dirlccl water cooled understung condensers. Cooling water (-

abstracted [rom the sea. o ?
1
1) COOLING WATER SYSTEM | o

e
Each unit condenser is supplied with cooling water by onc of two 100 pereent duty circuiating water
PUmIps, water requirements being abstructed Irom the sca.

. 1‘ ;'
Vi BALANCE OF PLANT AND SUPPORT |
‘.‘ '

. - N
Water and Effluent Treatment Facilities

‘¥

[
Ihere are proposals W omstall g desalination plant to supplement the castime water supply . from i
town’s main conncclion Lo the site. StafT stated that supplies to date have been reusonahly rehable hoth
mterms of quality and quantity, but that ihe desalination plant had been planeed in hecause of the
mereasing demand lor water in the city, 1

Fmission Monitoring

i
There s no emissions-monitoring carricd out at the station. Given the low stack herghts and the types o
_ IS 1 ptin _ ‘ 5 :
tuel bumed. it s hikely tha compuler mudclivm lWm;ld reveal air guality problems.
: B S|

Stores

1

Ageneral range of consumable stores and plunt ."'Farcs are Kepton site, Durmg the visa g random store -
Lo “ly . .

contents cheek was carried out and all idms chidsen at random from the inventory were lound n the

location specificd on the register. However, .\‘laﬁi:}h' munagement stated that operaiiens were constrame.

2. L "3y
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| Ln most spares s approximalely two years so once
t h BriRe) B 1 o -
& majur maintenance has been complete s[{he PHICCss 6fordcrmg the recommended parts for the next
overhaul is initiated, ety R EEES

i ) Le

Although the station approves the specifications and suppliers for spare parts and consumables, A1
procurement for orders exceeding about Rs 20,000 is reforred to the purchasing department

Workshop,

' ?
The station workshops at Korangn are fitted out with tools, machmuery and cqumpoent as would b
vapected ofa power statton ol this vintage. Generally the facilities were i reansanable order given the agy
ol the stanon P

f
-

Residential Colony ; 4'

o LA
. TSI TR 1 - . : : o
Korangi Thermal has o small residential colony' _‘?'c‘lolihc station which consists of small blocks of Hats

iy

£

and some smadl houses. The sive and ;“rl_ul"ad:quﬁ nccommodation is inferior to that at the Bin Qusim
colony. ' SRR 1 i

v o |
A3 PLANT PERFORMANCE 5

’ ‘ i
Fable A4S summarsses recent unit performunce., Auxiliory consumpuen in the onder ol 6 10 7 e Cent
waould he expected for units of this type. Slightly higher values might veeur when the umits ure Mg
at below their mstalled capacity, however some values recorded at KPS are outade thas range s
likely that this difference could be recovered following a major maintenance over bl provided that goad
operabions practhiees are followed. !

TABLE A4S KORANGETUERMAL POWER PLANT -UNTT OPrERATION 1994 10 1998

|-
P 1 Installed Period Maximum Operaige © ] Total Unns Anxtdiny Pusver
Nu Capacity ] Lowd (MW} - lluu:.%_jé" Gencruted Consumpton IFactar
(MW v T {MWh) (%)

I 0 194934 58 : 129,700 (.33 .80
DUES 58 1 88,100 675 0.94

1995-4 s ! 248,590 572 085

167 45 ’ 04,460 S 9K UL

May-us 1] 0

2 a9 DL RPN S0 ! ME900 071 R
Pad .S 45 7500 B 03 870 Godd 7R

FOuS.f d5 5,052 Md 030 (RE Yy

; 1Wa6.7 40 1.8 85,450 02 1R

} AY RISV f B (1

A 128 [EUERE Lo 7_J]'_’i 447210 R i TR
P s s S O0K 4180060 T N4 ! Ty

19951 S8 MR <07 400 vy T

19067 UL 7420 S20.510 Tt louss

My 0% it aha : 58,570 07 Lo

4 128 1993 I 77991, i 75040l T 713 {183
149643 1o ) 571990 Tk 81

[RERES 1S : LRERAH 542 &3

L. 1258 ’ 599,160 736 0.9

May-us 94 | 34,510 K.6Y no

Dat Generation and Co-ordinatzon Department Jupe 1908
| . A

_h/ : ‘

qwf

Ry
k)

]
5
& 23

¢
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Avaxhblhly figurcs for units al'th::h é lnslallcd at KTPS should be at lcast 80 per cent.
including any derating. Although Ih K(ES 1v; lablhry statistics are not adjusted to include derating,
Units 3 and 4 can be seen to have 1 r}: onab clay llab:Irly Unit I's poor availability is largely a result of
ma:nlcnancc following the cxpluslo in Un’f’ 1d the current excitation problems,

* InE

TABLE A4.6 KORANG! THERMAL P..O\.\’ER PLANT - UNIT PERFORMANCE 1994 T0) 199§

L “nsl iimr:lﬂcu Penad Maximum Aversge | Load Fuctor [ Capacity [actor 1 Avinbabainy |
Nooo Capaeiny Load (MW Load (MW) [T ;
(M | !
! 10 IDIRRS! 55 45 SN 2 | w |
19948 58 306 070 018 | AN i
F995.4 58 a3 068 04 (o :
1ann-7 45 .6 il EN
My N - . - ;
R 06 [DPRN 0.04 0.58 8T
[uvd.s .57 {.51 gt
19986 .57 i (1,52 a2
1996-7 {1558 0o IS
S Muy-u8 O .
o 3 133 79934 0.54 0.AS S3
A 1944-5 0.59 08 fd
- 19986 0.46 4} R I
4 1996.7 056 048 8+ |
Atuy -9 {LON [SNER yt ‘r
4 1258 DR P! {18 k7 1oy 062 N0 i
[FURE] 11 (] 83 42 g% :
184 108 0y | (83 14y UR) }
Y90.7 128 K0 06 i8S l N6 i
L Miry-Us o dr 03 TR%: i o !
Erata Generation Co-erdnation Depatiment June 1998 -
-
x4 (NEPRA}
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TABLE A47 K()I{,\.\f,c;:l 'Ijl'lixgh;h_;,\: POWER PLANT = UNIT FAFICIENCIES
E "A;,ldll.,

I
Umit | Comnnsse | [nstalled Heat R.lw (H”\" ;.l, l Period Heat Rate !
S

No ity Clapaany 1 H . _J
Iate (MW Design ( uuulumo (TR Nei Deuvradanon ainge
' ning . . LU S N [
[ 1003 tir 10581 70 19934 13451 La. 44 46 O
} 149194, 8 13507 10,70y 47 '
. o Juus 0 14,40 PaoTy v
‘ I’ 1967 TAATN i N 1
F ' hYHESATAY |
R Mot " N A PRy IR NS Y T
! fol [ad.5 5 70n TN Ny
I 1Uusn PN It g NN
[ : (RIS [ Pt N
| [l Saceos |
TR T T T TR TED OEEN L ] S
i 149494, 3 BICIR] SARTEAIN .
. i T99sn [ 2 [+ s Ty
‘ 1 f ‘ (LI EET [N Y .
c Rl Ao s 12 o :
4 [ R T [ NT7S A RENE AT T T T —
' [994.5 HIEX P w, ‘
_— B EO [WM)&.0 1220 AR dri ;
K 1 19967 [IRETS 1247 02
l T My s 1 Y389 P 7.\‘1 P

Pata Generaton sud £ peandouion I repartinen| June 100N
‘ b

|
i

I
Uit eliciencies are poor when uun;‘n.uu! with commsstomg destss The difterences Cimopantls

fry
accounted Tor by Loy
* theape of the unis
* e fack of ellicieney argets :
* uparanen without feed heaters ‘ B
o leed pump mutanons
* aperatien at ess than msialed capicity ]l,ljll.‘il:li”l.‘t] Perods
* Lrge numbers of taps and starts. S :,:‘I
= nsulhiowent Hequeney alf planned numg‘_ﬁ' ’
o sipmficunt change i fued type [‘ l’,i B
* o heater dumage and poor combustion control
* condenser foaling T '
¥ Honwever the mavnmun degridation L\pulul From the total o these sonrces wonld aol ot s VL

ahout 20 per cent, ! _!,'.;

N2 -

(NEPRA) '
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TABLEALR  Kokrane THERMAL, PO VER PLANT - Ourace REcorns
bl ey
Uit | dnstalled Peniad Maximum Availubility sliorsed l Totul Furced Manted Foreed
No Capiiny Lol (NI FFaclor WOutage Qutages | Outages Outage | Ourages
(AW U i etor {NF) {Nr} (Hrs) (Hesy |
I ity 1 X A2NR 0,50, i K RIS
19945 ss “2h0d '} kil - K Bt s.xa2 TR
19950 $5 T Phine’ | iy o 2208 Y
g TUNee? 48 17067 1‘1.74 J ‘.l 1 fhodtis
My 08 1 " 1 (i
2 fits Py S N7 03 14 } i Mm;
9.8 43 w th|n 2 1 N \
Bivs.6 N "2 008 12 . =i
a7 <) IS {).74 T “I fodNT!
. A NIV BN 1l P ~ __“{_.___.,.;I.__.. —
i 123 R (T 84T IR Ky 0" TS
1l s 1s h-il.ll.'_' t)fuj N :.rl 3_,w;’ _u,\; -
[PURH N3 RERET I (P s N " 0
NN s .‘\'4‘..\1)-" i .-.Uglj'! 2 ) 0 IR
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The boiler underwent an extensive overhaul in

« Installation of a computer based cOn;Bt':,stioj_f '
b A

» Installation of additional sootblowers] ;%
*  Maoadifications to the fumace oil hang“mg'i

*  Replacement of steam ¢oil air pre-héal
: S :

SR ‘]Egs;ﬁdding a new fuel oil skad
s Wl

L:' 10dificd design.
1 :

t) UNEF 2

Vi 2 was invalved mea senous operational ineident in 1996, dure which the turhing oy erspos
protection finled to aperate, causing are explosion in the hydrogen cooled altematon and renddering the wis
unservieeable, Renmant parts of this turbo-genurator have been used as 1 sourey of spares o heep U

reguired belore sy rehabslitation of this wit s constdered. Sttt stared that sich 1 surves hund hoer-
e . i .
crmed out by GE o edennty the replacement PAarks necessary ta bring the amit back o conumer,

service, however this report was not avuilable to Mot MacDonald durmg the vise
i

Sinee it ina state ol dry preservation but staft st 1;3 that there were no mosture absarbing agents bemy:
used o maintain the condition, the extent ol dete i(‘lﬁ:;linn cannot he contirmed.
il ) ..J‘p i

—‘ , ".'\a‘l‘

Uhnt 2 batder has been kepto o preserved state siq&;c_ihc incident, but s precise condimon s not koo

ny UNIT 3

' SEATT A,

t‘-“' Uit 3, raded at 125 MW and supplied hyiu{: tachi. , "ll:‘iiij‘}::th(‘ka. was comnussioned m 19700 The only
Serious operationad incidents that have ncé!:ri"r:d ‘L()f)gﬁ‘!.l';\'-f'l‘ﬁl‘l stnee commissioning are a bailer explosion

0 1972 and o number of e heater fires, S'uhsuv.]ucﬁlll'n the 1972 incident, the uit was oul of serviee unt: -
the boiter wax rebudt m 19850 Originally the unit was ofl lired however, sinee its PU-COMMUESS ORI 120

TR was has been the normal Tael.

The ar heaters installed are ol the Lungstrom type. Sinee the occurrence ol the ees, the e heaters b o
now Ntted with pernimently nstadled fire pl‘nlcuion fcthues,

Manlenance has meluded upgrade of the turbine }:u]":cr\*t.\'ur_\' IMstrumentalion systen i 1983

Mumtenance ta the bailer in 1983 included upgrﬁ?qu the combustion control systen and chunging the
humers for o moditied design, The ceonomiser wu# ij'@'i)[uccd with a “hare tube™ type suitable Tor sustamned
100 per cent ol Biring. During this outige ‘:{om hln‘i‘i?_‘cfs were added and the fumuce ol handling sysen:
was modenised by the addition of a new fuel oil 5ki
heater elements were also fitted. R SR

C In the operating yeas 1997-8, bath the high-and Foressure feed water heaters were replaced. a Nusi

) ST I S N R .
Gk sysiemy was also incorporated into the untts draing system. The boiter feed pumps discharge valves
were motarised, B

) USIEd

Ut umt sinudie to Uit 3 entered serviee in 1977, 1his Unit also has dual Coag capabuliny ool
normally gas fired. No major opertmg nesdences pn s ani were reporied The statistios show tig e,
st pectonns relatvely wethowhen compared with the other units at the siteand asde rony citiore -

the pertormance approaches micrmational norms,

Ihe wir pre-heater elements were replaced with ol moditied design i 1993 and there arc plans o 1ess

ars

&
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, ) The Karachi Flectric Supply Corporation Limith
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condenser 1bey during an outipge m 199§,

A4S ELECTRICAL INTF.R('O!I\' ECTION

o ) o
e power output of Korang: Thermal Power Plant is generated s 138k Vaon Uimes i 2 und ISAN an
L

Units Tand 4, Sue outpomg feeders are donn t .g."'d 10 Queens Road Substation hilwa LI6RkY S0 My A
f - aql-

circuits, Landhi also by two SOMVA Circuirs i nd‘K'urungi West by a singlecireun having o canuciy af
50 MVA- L ] e AHERI i
CALLG B SUPPLY ARRAN
i

TR |

!i{(’ilIl oil tinkers providine aback-up bl by is s carrpedd
out by independent fiboratory, i e

STransportation of m und Bas s v pipelines,

Al et on) supplies to Korangr are Provided Trom the nearby refinery at
of Pakistin, There o a0 stare sutlicient fuel ol o fen
SPPIONTIRICIN PR UOO 1onnes, ‘

LIS TRISINE RN By the Con Crinent

davs T aperaton Pali Tood

G s the pretesred Tuel for Uhees X and 4, However, gas SUpy

plies are eneralby diverted o (e vanh o
the canntry durmpe the winter o meet

domestye hedting dennds s e S more camgn, during thy

. 4 N .1

Wnler Cias consinmption s melered Ky .\u:-.\m:limr'n and thes wall g
. 1

MARCDE pavinent hised on e
mcter readingn,

G ¥, AT MISCELLANEOUS o
. ) wl
T SAFETY S

i Ty
! N

SR i ,
Sttt stared that there was no olficin] "II’L":"'IT?I{'II() Work™ system in aperalion,
activities, such as work on bushars, were rq.\"l;‘iétgjd 1o designated individuals
wereroped off The plang numagers cmﬁmcmu’;.f !u?’um-gvcr that waven the hoy Working conditions, sy are
ollen reluctant ooweyy Protective equipment Provided. Mot Mz Yonald did not cee gy sl
ciardelenders or hand Bats, for vxample,

however some huzardoogs -

and thit such WOrk areos

Twearing

[
A St eant Pereentige of (he msulation material used Km‘ungl 1
locahions where AnbONON s sed s msulation are Known,
provedures for warking in these areas,

s asbestos N stited it e

Bowever there are no rewolitions gy A Lot

]
) ENviroNsieny ! J :
Y l'.'i‘ L
Matt MacDonald's hrref hu notingehuded ANSESSMent of environmen il Babihiies however we hanve noted
O - some potentially sigm e ISNUCS! S .
S~ e

"::ni?{ ! :
* The stack feighs, particularly Unirs ] ang 2 (34 1), are not L

steonsidenng the focanog o ihe
plant. Uhits 3 and 4 have stacks 047 mir

";hm_'ghl.

‘

¢ There invna CMIsIOns-montormg CHMPMEN nstalled. AOr s there any mentormy ol cMugn: A
cHfluent iy dischurped direetly 1o the sean ang there e currenily no hnnis on gem

PUrature Tos contyg
wiler effluen.

v lnmslormers are net bunded so there s no eans ob contiining 1ok qk\q,"“wf“f%q’
A 2
6
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Sttt was nol aware of anv insuranee requirements such gs fatutary mspections of pressure parnt
. N

. . . ~ - a1l F I A N
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| EXISTING
GENERAION
FACILITY
-

aWER Eg
: Q\\L? 0(4)0
£y s
“ %
= E
Z REGISTRAR 2
%3 3

{NEPRA}

N

Page 89 of 143 of Schedule-l
fKoranei Town GTPS)



01,

0z.

03,

04,

05.

Cte

07

08.

] : Generation Licence
The Kavachi Electrie Supply Corporation Limited

(KESC) Karachi

| B
EXISTING GENERRTIQ FACILITIES

T

Llocation map of the KTGTPS is attachad harewith,

Model No. PG-5341, MS5001P, GE-Hitachi, Four identical

units of the above model ars instelled,

FUEL: 1) Natural gas, supplied by Sui Southern Gzs Co.
thrcugh Pipe Lines,

ii) High Spaed Diesel 0il as a backup fuel supgliec
by various 01il Crmpanies.

Emission Valyes are not aué&lable.

Ray Water is being used for Cooling purposs supolied
through main Water Line by Karachi Water and Sewerage

Board 2nc 2also somstimes through Water tankers,

The nearest Grid is Korangi Town Grid situated within
cur boundary wall, 11,5 KV generated valtage is stappec
up to 132 KV fed to Grid System, lina diagrame is atta-
ched herewith, ( Annex D) |

;}
Installesd capacity on ISDAEAndition is 100/80 Mw, Average
derated capacity is 72!Mw,{bariad from 68 MW to 76 Mw.
Expected remaining life is ébout sight (08) years,

Due diligence reoort is attached hereawith prepared Cy

2 Swiss Bank.

After operation of about Twenty Five thousand (25,050
houls, every unit is overhauled under the supervision
of Forsign Experts. D2maged/Dld parts ars replaced

with new cnes, :

Contdes..oD2g8ees2...
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11,

12,

13.

! ' Creneration Licence
The Karachi Electric Supply Corporation Limited
Vo {KESC) Karachi
B
-5 2 3!

|

i
] :‘{ii:"

Operational record of lasfifiva‘years is attachsd harewith,

|
i
i
|
{

- !
The total pPro ject cost at theitime of installaticn was
Rs. 43,18,27,817.83, Fixed cost as on 30.06.1999 vas
Rs. 557,039,295,80, The depreciatien value is Rs, 467,411,840, 00,
Written down value is Rs, 109,627,445 80, Foreign Exchangs
component was financed by Asian Davslopment Bank (ADB~23g FAK)
amounting § 22 million US Dollars, The balance ioc2l compenent

was incurrad by KZsg,

PLANT CHARACTERISTICS:

Y T

Generating voltage 11.5 kv

Frequency = 50 Hertz,

Power factor o= 0.8

Automatic control voltage - logcal

Ramping rats ~ 3 MW / Minute
Alternative fuel - Hiﬁh Speed Dissel Qi)
Auxiliary Consumption - 3,17 to 4,38 %

Time required to synchronized to grid is 2bout six minutes
from startup. ;

P

TG e detebpred. T

{NEFRA}
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DETAILS
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1.0 Generation Assets :

i.1 Contacts a

1.2 Technical Details

C

Generation Licence
Corporation Limited
(KESC) Karachi

The Karachi Electric Supply

+

Korangi Town;Gas Turbine Power Siatien
Deputy Chief Engineer

Korangi Gas Turbine Power Station
KESC Ltd.

Address

Plot 1/19, Sector 10, Korangi Industrial Area, Karachi
Telephone # 5067497-8

Total Installed Capacity.

4x25/20MW = 100 /80 MW

Gas Turbine

GE Frame Size 5 PGS341, Heavy Duty Gas Turbine
Hitachi Ltd. ;

Japan ‘

Generator

2TMVA

Model EFBZ-LA-K

Hitachi Ltd,
Japan.

Transformer

JOMVA
Hitachi Ltd.
Japan.
Black Sta_r"t,',_;
o

Unit 1 and 2
2x 25/20=50 ;40 MW

History
Generator Top Tum Modification of Unit # 1,25 & 4

Technical Details Of HV Installation.

As per drawing.
\ INEPRA)
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Generation Licence
The Karachi Electric Supply Corporation Limited
{KESC) Karachi

| .
f Generation/ Transmission Voltage
. Tl

1L.5 f|l32 KVJ’.
. ' Al

’ g Planned Ub‘gradétion / Rehabilitation,

Generator Top Tum Modification of all the four units
completed as per plan.

h Environmental Requirements

Clean / dust free air

i Stacks
Stacks = 4 Nos
Height = 10.8 M
- |
R
1.3 PERFORMANCE | |
1 3
a. Availability |
|_Unit | 1998-99 | 1997-98 [ 1996-97 | 199596 | 1994.95 ;
v | 8665 1 9761 97.68 9984 | 9577 |
L2 19610 | 9993 99 22 9988 | 9990 |
'3 1 8890 | 9996 99 60 9986 | 9963
. 4 9941 | 5983 59 74 9694 | 9303
b. Electrical Qut Put
Unit 1998-99 1997-93 1996-97 |
- Gross Net Gross ' ©  Net Gross Net

52593700 | 50331640 { 72989300 | 70205680 96139600 | 92770510 |
52197200 | 45503190 | 65243600 | 62754800 71945300 | 69418950 |

]
2

3 157601200 | 55100310 | 72680500 | 69908660 85532800 | 82519650 .
4 | 75160400 | 71807900 | 72967500 | 70184710 [ 93650100 | 90349270

Unit 1995-96 ’ 1994-95 |
. Gross Net Gross Net |

1

|

i

| 99179900 | 95834350 | $9886500 | 57986470 .
87921200 | 84955440 | 74044500 | 71695270 |
| 54877000 | 53025880 | 66415300 64308150 |

47451100 [ 45889120 | 68853300 665637Qﬁ‘1

\iﬁ//\ A N\
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Unit Hours
1 79290 |
2 70710
3 68532
4 71603

1.4  OPEREATION

a. Routine Spares

!

¥

1
HE

Planning for procurement of spares‘for 2 years.

b. Source of Spares

Average [ year |

¢. Operation Cost.

The K ) ) Generation Licence
e Karachi Electric Supply Corporation Limited
(KESC) Karachi

[ YEAR Ps/ KWH ]
! July 98 - June 99 214.57 i

July 97 - June 98 " 220.22 :
; July 96 - June 97 194,21 :
© Julv 95 - June 96 161.63 ;
¢ Julv 94 - June 95 132.28 |

Fuel & Lube Oil

Fuel

(Gas
High Speed Diesel il

Lube Oil
T - 32 (Turbine Oil)

Contractor

Hire for Units Overhaul (Due to shortage of staff)

d. Heat Rate
!
.

\Q\\

REGISTRAR

)
e
~
&
i
-
=
=1
=
>
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Generation Licence
The Karacehi Electrie Supply Corporation Limited
(KESC) Karachi

GAS HSDO |
Designed 12400 Btwkwh 12540 Buwkwh
Commn. 12500 Btw/kwh 13230 Brwkwh
A
i ' I i
i
| COMBINED |
! July 1998 - June 1999 17091 Bruw/kwh E

e. Capacity of the Station

Current Net / Gross (MW)

-
& 68 100

f. Capacity Of Units (MW)

Uni | Design | Comm. | !Current
t E ’ ? :
L1 [ 25 20.0 16.0
TR 19.6 16.0
30 25 1 208 16.0
4 25 200 170
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‘ Generation Licence
The Karachi Electric Supply Corporation Limited

(KESC) Karachi
[

.5 MAINTENANCE

. !
a. Details of Cost |

Major maintenance work done during last five years

1. Major overhauling of Unit # 3

2. Major overhauling of Unit # 4
3. Pamting of HSDO Tanks
4. Major overhauling of Unit # | & 2 in progress.

b. Details of Maintenance Programs
-

I Combustion Inspection 2 days

o HGP Inspection 20 days

)

e

Major Overhauling 30 days

-

Gas Compressor Overhauling 20 days

1.6  FUEL
a. Main & Backup Fuel

1. Natural Gas
From Sul Southern Gas Company by pipe line.

n. Diesel ‘ |

From PSO, Caltax, Shell by truck lorry
Y b. Fuel Handling facility
i Natural Gas

Supplied by SSGC through 12~ pipeline
Direct feeding to machine by compressor

1. Diesel

Facilitate with 2 set of unloading pumps skid 2
day tank of 7000 BBL capacity each & one
small tank of 100 KL.

e

s SiggHilt .

3 dule-I
EPRAY Page 97 of 143 of Sche
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Generation Licer
. ) o .icence
The Karachi Electrie Supply Corporation l,iﬂlitl‘l;

(KESC) Karachi
c. Fuel Cost

f
)
‘l

" Rs. 138.01 / mef
Rs. 12,78 / Liter

Natural Gas
Diesel

d. Alternate Fuel

HSDO

e. Fuel Consumption at each Source

1997-98

Unit 1998-99 1 1996-97 |
Gas (MCF) HSDO (L) | Gas (MCF) _HSDO (L) | Gas(MCF) HSDO(L) |
. t 923874 608164 1253943 | 1099325 1551218 | 3387083
L 2 917618 659501 1106330 | 1260515 1137190 | 3292662
3 1004859 707545 1043301 | 5733322 1424649 | 1720227
I 1355937 - 1292290 - { 1637980 ! -
Unit 1995-96 1994-95
Gas (MCF) HSDO (L) | Gas (MCF) HSDO (1)
1 1756315 | 1116276 1012916 | 1595867
2 1557777 | 824783 1315994 261268
I 986309 - 1193604 73713
| 4 834064 - 1199325 922242
I
!
1.7 SITE & INTERCONNECTION '
a— 1

a. Site Plaps  As per drawing

b. Planned Upgrade Nil

b. Single Line Diagram Drawing Attached

¢. Source & Availability of Water From 3” line of KWSB & also from Tankers
d. Water Quality City Water

i
e. Water Treatment at Site Nil

Page 98 of 143 of Schedule-I
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EMISSION VALUES
a3 SR l‘}’

é}@
&
Z REGISTRAR
V3
+

{NEPRA}

Page 99 of 143 of Schedule-1 !
(Korangi Town GTPS) \




Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi

ANNEX.'A'.

THE PLANT IS OLD
EMISSION & IMMISSION EQUIPMENT
NOT INSTALLED.

_¥L I

{NEPRA|
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SINGLE LINE
FLECTRICAL
DIAGRAM {%

)
;;»

£ REGISTRAR -
% 24

{NEPRA}
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DUE-DILIGENCE
REPORT
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The Karachi Electric Supply Carporation Limited
(KESC) Karachi

! itﬂh
| o

Due 'DIL/&cNCtI ﬁe—f?oﬁf

KORANGI GAS TURBINE POWER STATION

SUMMARY

: :
Korangt Gas turbine Power Station is located in Karachi town adjacent (o the Gul
Ahmed independent power project The station was built and commissioned in 1978 (o

' |

- .. . 1 .

meet the power demanids of the Korangi industrial aread devefopment The four open cycle
gas turbine urits installed are of the GE Frame 5 type and were all operaling at base load

at the time of the site visit. These units have given extended reliable service since their

instailation Below tabie summarises the turbines installed at the site
A

KORANGI GAS TURBINE POWER PleNT BASIC EQUIPMENT DATA

) J Unit Nr Year Gross capacity (MW) Onpcerating Manufacturer
B Cornnrissioned Hours (to June
g % 1998) )
v l l L L ____E_S(_)___[_ Commissioned | June 1998
I 1978 25720 20.0 16 67865 Hitachy, J:r'w J
2. 1978 25720 19.6 17 60151 Ihitach, dapan l
J. 1978 25720 0.8 12 57,312 Hitachi Japan
4 197R 15/20 20.0 18 60,383 Hitachi. Japan |
| i |
Total | 100/80) 80.4 70 ]
Data: Generatian and Co-ordination Department June 199? '
: ‘ b
All gas turbine units at the station are fitted with dual firing ceipablhty, i.e. either natural gas or
hight speed diesel, the former being the station, with staff divided into the fellowing functions.
; 1
‘\.
s [lectrical maintenance
e Mechanical maintenance
- ¢ Instnavent and controf imaintenance
29 e [fTciency
J -

o Operatinng

Fhe plant was intended 1o be Uﬁ()ralcd as peaking plans, and

thes as wsuallvohe case during the wmfer season, However, s
1

areselt of the deraring of plant at the b’m Qasim and Karang:

'l|

Thermal Planis. the Korangi Gas Turbines are run as
;

baveload for much of the summer season. Thus, although the

toial capaciny of the station s far smaller thar these o

thermal siavions. i curremthy plays as important part in the

INEPRA)

AESCT generation portfoliy an account of s retiabiliy
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Thete is no emissions momtoring and eMuent is discharged directly to drams which ron

hesides the site boundary. The stack heights are 10.8 metres.

PLANT DESCRIPTION

1) TURBINES

'
The gas turbines are all of the GE Frame 5 PG 5341 Etype, with technical details as outlines
in below table Matural gas is ihe primary fuel, with high speed diesel as backup

KOPRPANGIGAS TURBINES POWER PLANT-TURBINES DESIGN DATA

{_L‘_a_(cgnrx Technicual Details

Turbines stages (nr) 2
Comprassor stages (nr) 17

Specd (rpm) 5100

[ Intel pressure (kg/sq cm abs) 1.033
ﬁ-’-‘ ' Inlet temperature (deg C) 40

- Hase lond (MW) 19.5

B [reuk load (MW) 21.18

DNata Geneention and Co-erdination Departnient June 1998

I ELECTRICAL SYSTEMS AND INTERCONNECTION

Generation is at 11 5 kv transformation to 132 kv f(;Jf transmission Generation can either
be in frequency control mode, or foad control modz:a and automatic voltage regulation 1s
available for the cantrol of reactive power. | f :

Qutput is metered as gross generation and e;u:xili:‘ix%y‘ consumption to derive net oulput
However. there are no check meters, nor has there been any calibration of the meters
3lack start s avaitable on Unids 1 and 2

N CENERATORS AND GENERATOR TRANSFORMERS

g A
d!";
< CENERATOR AND GENERATOR TRANSFORMER DESIGN DATA
Co
Unit } " Ceneratar Transformer Generator IJ
Manudnctucet Ratmig Manufocturer {Type) Capacily | Ternmmal | Coaling
e : (MVA) Voallage | Mcidia r]
MV A KY : _-“J
| ] Fircwhe apan Qi8] 11 84132 1 Litachs, Japan FEIFHZ-LA-K 27 N/A MEA ‘
2 Hiactha, Japrn gl 11 542 | i hinchi, Japaa [ LA-K 27 N/A Mo
J Fitachi. Japan R[3} {1 §/132 | MHitachi, Japalil FiitZ-1AK 27 N/A MOA |
4 T 0 | 1157132 | Hitachi, Japan F¥BZ-LA-K 27 N/A NA
Hitachs, Japan . j
S S : R

DATA Go::cr.’«zlhl\r-t_‘:,-(-):f (i[} -(Jldil]."l[fOll Dcpamncnt June IQQS

Maodifications 1o the gencrators have been carricd out.

_.\‘?’J

T
i
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LANT PERFORMANCE

The gas turbines coniinue 1o give reliable service Although they are robust fechrology
and can be expecicd 1o continue to operate well in lhe short to medium term. twenty years
operation  is considered a typical life for gas turbines. Therefore, life extension
programmes or olher substantial investment are unli efy be worthwhile

KORAMGI GAS TURBINE POWER PLANT- NIT OPERATION 1994 TO 1998

|l

' [ Unit Installed Perfod Maximum Operating [ Total Units Auxiliney Power
: Na. Periad Load (MW) anurs€ Generated | Consumption Factor ‘J
- T vwwy (o) i
Lo 1004-95 N/A IN/AUTT 59 887 317 N/A )
" 1995-956 N/A N/A 99,180 337 NiA ]
| [996.07 20 5,603 96,140 350 092 |
1 ! r\.my.osj 13 / 594 8,734 386 092 f
- 2. 2 | 199q-0s NA [ N/A 74,045 317 A ]
& 1955.06 | N/A N/A © | 87.021 337 NeA |
1006.07 19 4644 | 71,045 35 nox |
May-08 17 677 9,933 386 0a?
I
3. 25 1994-95 N/A N/A L 66,415 317 N/A
1905-06 N/A N/A fr| 54,877 337 N/A
1996-97 22 4,721 i © 85,533 351 092
| May-98 20 B 10507 3.86 0.e2
’ 4, 25 1904-65 N/A [ N/A 41T 68,853 3.17 N/A
1605-96 N/A N/A 7 4749 337 N/A
1996-97 9 5,801 93,650 351 092 |
L Mav-08 19 659 {218 386 oy |
S N SR L | Lo
Data: Genecation and Co-ardination Depariment June 1098
N/A Data not avaslable
.:y -
S KORANGI GAS TURBINES POWER PLANT-
UNIT PERFORMANCE 1994 TO 1998
Linit Instailed Period | Maximum | Average Load Capacity [ Availability
No. Capacity load load ;‘ Factor Factor Factor
1 mwy (MW) ! Nl
1. 25 [90.4-05 N/A N/A N/A 95 77
1905-06 N/A L] NA N/A 99 g4
1996-G7 20 17 ;] 069 0.44 a7 &8 (
L | May-98 K 15 '] 059 047 90 04
' 2. 25 [9a4.Q5 N/A ‘ N/A N/A N/A a0 q
| 1 [005.06 N/A N/A N/A N/A 0 33
, I J0eA-07 io s n62 33 Qe 22
[ 1 .. | Mayos 17 S 059 | 853 ) faos
R A 1004.C3 } NA N/A N7 A NZA 00 A1
o d L reeses N/A ‘ N/A N/A N7A IS
_h_
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! i

Installed | Period Maximum %’Qerage Load | Capacity | Availability
Capncity Ioﬁ"d';f I6nd Factor Factor Factor
(MVY) MW) | “Imw)” _ !
1096-97 22 18 072 03¢ [ go m' o
B _ | May-98 20 3 071 f 056 05 1
25 199493 N/A N/A N/A N/A ] een T'
1005-05 | N/A N/A N/A I Na | ceon
1996-97 19 16 065 | 043 / Qo 74
May-93 19 17 058 | 0s0 ; cRay

Data: Generatiin and Co-ordination Department June 1993
M/A: Data not available

The statistics show that auxiliary consumption fis according to what might be expected

such units 2 to 3 per cent is typical for open cyc!e gas turbines. The operating bours

indicate a peaking role during the wmter w1th some base load during the summer months

Ea Availability statistics are based on hoursf of avalfablhty only, rather than being erected for
f‘-‘?l’ any derating However they show that outages ofthe plant due to outages-both piannad
and forced- are rare
The umits are ramped up at a rate of up to 3 MW per minute
KORANGIGAS TURBINE POWER PLANT-UNIT EFFICIENCIES
[ tinit | Commiss | lustalicd | Heat Rate (LIV) || Perind | Meat Rate (1) o
N, ioning Capacity
Date (MW _ i
N R Design Contmiss Gross | Net Degradaniong singe !
30llingif?‘ commissioning
i .
. , ("n} .
. 1979 25 12400 | 1994-95 | N/A N/A NA }
'1995-96 N/A N7A NZA f
1996-97 16.542 17,143 17
- May-98 | 16701 | A | r ]
- 2. 1979 25 12400 199495 | N/A NIA ] N
e | 199596 | NiA | NA | i
W J| !‘ 1996-97 116 S0 LT e r
| ! ' i Mav-98 | 16062 0 aian A
['_"_j_ ] Cgze ] T E] T T 12900 | 199495 NAA T N .
i / 199596 | N/A | ONTA
) i’ [996-97 | 16516 1 17120 f |- g
| | l Mas-08 | 6576 1 NG I
(T T A SR AT 2900 | 190405 [N ] NG ™
’ 199596 | N/A NOA A _
| B996-97 | 16066 | 17220 4 i
[ [ ] May-98 | 16623 N/A 1% i

Data: Generation and Co-ordination Dopmlﬁmnt June 1998

f\/:\ [Data not available

QWER H{(;U(4
»
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. :
KORANGI GAS TURBINE POWER-OUTAGE RECORDS

(KESC) Karachi

Instafled Perind Maximum | Availability' | Starts Forced | Forced | Forced |
Capacity Load Factor {Nr) Outage | Qutage | Qutnse |
(MW) (MW) Factor | (Nr) (Hrs)
25 1994-95 N/A 95.77 N/A N/A N/A NIA

1795-96 N/A 99 84 N/A N/A N7 A NIA
190637 20 97 68 213 0.0 12 | 3
Mity 0% I8 90 96 20 0oy vl
25 [994-0% NIA 999 | WA NIA NTA N
[995.96 N/A 99.88 ! N/A | NIA N/A NoA
[996-07 19 99.22 , .| 288 0.00 I 1%
Mav-98 17 99.65 .| 10 0 00 2 2
25 14994-95 N/A 99.63 » l!-i; FNIA N/A N/A N/A
199596 N/A 99.86, 1,1 N/A N/A N/A N A
199697 22 99.60 4= | 302 0.00 1 19
May-98 20 99.64 1. 14 0.00 2 2
23 199405 N/A 98.03 1 N/A N/A N/A N/A
19935-96 N/A 99.94 f NIA N/A N/A N/A
1996-97 19 99.74 .. 138 .00 7 s
| | Mau-og | 1o 9864 1 10 0.01 3 B

Data: Generation and Co-ordination Department June 1998, N/A - Data nof mvailabe

FUEL SUPPLY ARRANGEMENTS

The primary fuel is gas. which is imported via a pipeline, Backup high speed diesel (11817)
C
is delivered by tanker Storage facilities on site amount to 2700 kilolitres

GENERATION ON GAS AND HSD IN 1996-97

j R
Unit Nr Units Generated (MWh)
Gas ! HSD
I RR.448 7.692
- 2. 64.767 : 7.178
' 3. 81,458/ I 4.075
- i 93.650 ' 0

{NEPRA)
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GENERATION
STATISTICS |
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Generation Licenc
!mlttd The Karachi Electric Supply Corporation Limiter

(KESC) Karach

| i
GENERATION STATISTICS FOR THE MONTH oF JUC'Y 1998 ~ June 191 !
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Generation Licence

The Karachi Electric Supply Corporation Limited
(KESC) Karachi
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Generation Licence

(KESC) Karachi

QROCEDYIONN AY
QYT IAD AY
ANNOYDEIANG AX
QUIHEIA0 h¥
CNINNVIQEIANO A
DNILSIX3 AY

(S.LT.E. GTPS)

Page 116 of 143 of Schedule-I

of. !
ROILYLS.Q.
“dTd WISYD NIE

The Karachi Electric Supply Corporation Limited
\» o
0

KOIIYls ‘gren
TIMW TIRIS Twdld

SNOILYLS WHEL3JEL LY.
d'd % LS3M

- s
2 dTIvLs alEd Ny
HMOL YIOTVvE

HCIivY1s grun
0 s vay

579 lsxTIm DSsTiI=YT
DUMOID un vIvy st
37 ANT] KHYAR

(RIDHSWYS M3IN

ISTTIN USRI =YFHY) JYmo
YIEY @siiT—I7

20 INTT ANYOHRNOe \§
. - -




Generation Licence

The Karachi Electric Supply Corporation Limited

{(KESC) Karachi

PLANT
DETAILS
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CHIEF ENGINEER (CEN):

Generation Licence
Corporation Limited
{KESC) Karachi

1 Cmeplen The Karachi Electric Supply

Ref.No: SGTF3/1.83/2CCC/7 2L
Date [;L - AFRIL-2300

Sublect: Generation Licence

1’
With reference to the NEPRA Letter No. SECK/EL/C0/374

dated 06.4,2000. Flease find Qﬁg followlng irfarmaticn concerned
to SGTPS under the heacing of Sqnedule—III.

{t)

Existing Generation Facilities (Gas Turcirme Tharmal):
!

1«

Locaticon maps, site map -

e e v ——— -

Gas Turbine G.E. Frame size 5 FG-5341. Heavy duty
Gas Turbines Hitachi Ltd., Japen, 5 Units.
|

Fuel : type, impcrted/fﬁdigenuus, suppliers,
logistics, pipeline etc,

— e e e L o e i i g T ) Ty S g gt S A W g Uty W W o v WY -

MNatural Gas 8 High Spe%d Diesel Oil.

i) Sas frem Sui Southern Gas Ca. by Pipeline.
11) H3DC from Caltex, Shell, F.S.C. by tankers.

Cooling system is closed system. Condensate ccoling water
arranged. by Truck lmtry from KW.T.F.S5. as & wher reg_oirad.

Interconnection with national grid company, cistance :
and name of nearest grld voltage level (single line :
gizgram) - :

Orawing enclosed. i :
Install capacity, deratec capacity, expscted

anaclity at Sase Lcad
= 98 Mu on Cas at 40DOC.

verzted capacity - 87 My

 {NEPRA)

txpected remaining life - 4 to 5 year

Due diligence reEort -

C\v_ Page 119 of 143 of Schedule-I.
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11

! ' Creneration Licence
The Karachi Electric Supply Corporation Limited
(_: 2 _) (KESC) Karachi

itati
rehatilitstion programme. -
T T e e T e e e o e o By o e v —

“C rehatilitzticn progremme, anly Tog Turm mocificetisn
9f Generators carried in Unitg 1, 2, 3 & 5.

Crersztionel record including environmental monitoring
datz for the last five y23ars, 'consiraints in cespatchine.

. e e . o, o —— e .
bad A wm ok LA b e —— ——— W oy

Flve years Generstion Statistic sheets enclosed,
"
Environmental monitaring is not available,

Procject cost, information regarding scurces and
amounts of equity and debt. -

_— s —— e e e i

Tetal Frojsct Cost = RS, 673863355, 31

Flarnt characteristics, cemeration vcltage, frequency,
Fcuwer Factar, actomatic generation control, rampirg rate,
aitarnmative fuel, euxlliary consumption time(s) re-iirew
YC_synchronize to grid. - i

Flant characteristic enclosed.

Generetion voltage i 11.5 KV
Frequency : ..12‘150 Hz.
Fower Factor : 3 0.8
Autcmatic genmeration control ; N/A
Ramping rate toL Mu/min,
Altermztive fue:d HEE (P
Auxiliary consurntion i 2.E %
Irzloirg anc_cevelopment -

rMast :‘F‘ .

Fowgf'f"g'n.f i';ean{:yc“',“?& ""jafh” —Qﬂ?«nm,g W’o‘r,anﬁ at

| N f -
“7WEITT L
| T e T

————

<}
. (MUMAMMAD JAMIL)
{DEPUTY CHIEF ENGINEER
S.I.T.E. GAS TURBINE FOUER STATICHN

PHONE-2578978
AV‘L%//&
\Q A
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Generation Licence

The Karachi Electric Supply Corporation Limited
(KESC) Karachi

PLANT
CHARACTERISTICS
-

(NEPRA)
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1.0 Generation Assets

/‘_._,/" i1 Contacts a

1.2 Technical Details

i

e

t i ‘ ) . Genceration Licence
5 The Karachi Electric Supply Corporation Limited
}. {KESCY Karachi

SITE. Gas Turbine Power Station

Deputy Chief Engineer

SITE. Gas Turbine Power Station
KESC Lud.

Address :

F-255 SITE., Karachi.

Telephone # 2578978 & 2580325
Fax # 2580323

'
i

Total Inst;alled Capacity.

5 x 25/ 20 MW = 125/ 100 MW

Gas Turbine

GE Frame Size § PG3341, Heavy Duty Gas Turbine
Hitachi Ltd.
Japan

Generator

2T MVA
Model EFBZ-LA-K
Hitachi Ltd.

Japan. i

i

Transformer

30MVA G
Hitachi Ltd.”
Japan,

|
Black Start

Unit 1 and 2
2x25/20=50/40 MW

History
Generator Top Tum Modificationof Uit = 123 & £

Technical Details Of HV Installation.

As per drawing.

i

Generation / Transmission Voltage
1157132 KV

Planned Upgradation / Rehabilitation.
Generator 'fop Turm Modification of Unit # 4

Eonvironmental Requirements

INEPRA)

Clean / dust free air
Stacks

Stacks = 5 Nos

Heiunt = 10 80\ -ijﬂ

Page 122 of 143 of Schedule-1
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Generation Licence

The Karachi Etectrie Supply Corporation Limited

PERFORMANCE
Availability
Usit | 1998-99 | 1997.98 | 1996-97 || 199596 1994-95 |
I | 9445 95 10 93.10 65 23 33 65
T 8642 | 8210 $2.10 95 18 96 30
| 3 9792 | 9430 91.10 9421 9608 |
4 | 8871 S1.10 91.10 9510 | 9617 !
! 3 : - - - - .
b. Electrical Qut Put ,l" .
A0
1
| Unit 1998-99 1997-98 1996-97
i Gross Net Gross Net Gross Net
L1 | 66609900 | 64204900 | 72075700 | 69858949 | 83434900 | 80994060
E 71550300 | 68566377 | 50117500 | 48573397 | 68558300 | 66582100
— 3 41530600 | 40030790 | 61829200 | 59924263 | 65825700 | 63514070 |
4 29893600 | 28814041 | 63089900 | 61146121 | 63834100 | 61968170 -
5 - - - . - ; - '
i Unit | 1995-96 1994-95
? Gross Net Gross Net
L 42658200 | 41238700 | 25205300 | 24283450
e 72817760 ! 70394605 | 85487300 | 86260124
E 60852700 | 58827757 | 69140440 | 68727228
[ 4 62878000 | 63685835 | 73442300 | 70822798
| 5 | - - 1 | -
}
k]
¢. No. Of Operation Hours (as on 31. 03, 2000)
i Unit | Hours
; ! | 61670.8
- [ 7727 690952
! 3 ' 447528
I 57504.6
i 5 29386.7
L

(NEPRA)

Adigaunt

(KESC) Karachi
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) Generation Licence
The Karachi Electric Supply Corperation Limited

(KESC) Karachi

OPEREATION ‘ .
a. Routine Spares

Planning for procusement of spares for 2 years

b. Source of Spares

Average | vear

c. Operation Cost.

YEAR P/ KWH
July 98 — June 96 1221.45
July 97 - June 98 24477
July 96 - June 97 i237.60
July 95 ~ June 96 118412
July 94 - June 95 1129.41

- Fuel & Lube Ol
Fuel
QGas
High Speed Diesel Oil
Lube Qil
T - 32 {Turbine Qil} 1
Contractor i
Hire for Units Overhaul (Due to s'horta.ge of staff)
41
d. Heat Rate J ; ]’f
| i
GAS HSDO
Designed 12245 Brwkwh 12385Biwkwh ;
Commn i 12965 Btukwh 13110 Bruwkwh i
A=
COMBINED
“Julv 1993 < June 3999 ¢ 16316 Bruxwh

e. Capacity of the Station
Current Net / Gross (MW)

88 125

I
f. Capacity Of Units (MW) & ROV RN
v 8 2
. i ] EA
! Unit | Design | Comm. |' Current s Z
C 25 20.74 18.5 |c REGISTRAR &
B 15 2074 205 % =
3 33 20 74 185
4 25 2074 170 (NEFRA)
N 25 2074 195

.

Page 124 of 143 of Schedule-I
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| Generation Licence
T - - .
* The Karachi Electric Supply Cerporation Limited

1.5 MAINTENANCE {KESC) Karachi

a. Detailsof Cost, . 1
Major maintenance work done during last five years
| PP [ O

!, Re-commissioning o Unit# 3.

2. Bulk Painting Work !

3. Major Overkauling of Unit # 1

4. Major Overhauling &‘Gcneraror Top Turn Modification of Unit # §.

b. Details of Maintenance Programs

I Combustion Inspection 2 days

2 HGP Inspection 20 days °

3 Major Overhauling 30 days

4 Gas Compressor Overhel‘uiing 20 days

5 Generator Overhauling & fcp Turn Modification 40 days

(T -
1.6 FUEL
a. Main & Backup Fuel .
i. Natural Gas i
From Sui Southemn Gas Company by pipe line.
1 Diesel
From PSO, Caltax, Shell by truck forry
b. Fuel Bandling facility
1. Natural Gas
|
Supplied by SSGC through 12" pipeline
Direct feeding to machine by compressor
a_—

. Diesel
Facilitate with 2 set of unloading pumps skid 2
day tank of 7000 BBL capacily each.
¢. Fuel Cost

Natural Gas Rs 13801/ mef
Diesel Rs. 12.78 / Liter

d. Alternate Fuel

HSDO *\E‘J_H L

1

REGISTRAR

{roin

{NEPRA)

Page 125 of 143 of Schedule-I
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i
) ] Generation Licence
The Karachi Electric Supply Cerporation Limited

(KESC) Karachi

; i
€. Fuel Consumption at each Source u
o b
ol

L

Unit i 1998-99 . 199798 1996-97 ;
Gas (MCF) HSDO(L) | Gas(MCF) HSDO (L) | Gas(MCF) HSbO L !
[__1 1 1080546 | 1333507 | 1006511 | 5204464 | 1006890 | 10235868 |
I [ 1199517 148128 815261 663249 761897 | 10423aiz .
o3 i 671893 | 743820 1028375 594410 872137 | 6606633
i 4 159504 L 259392 | 820301 6052652 . 693851 ¢ 9921102
| S - ! - C - i . | . . _
Unit 1995.96 1994-95 !
‘ | Gas(MCF) _HSDO (L) | Gag (MCF) HSDO (L) |
] 756830 | 231253 362526 | 1801725 ¢
25 994313 16834237 | 1471630 548511
3 G15008 | 3382859 1123138 409310
4 | 717835 8486940 1076688 3424435
(3 - - =1 -
1
:
P
i i
— |
: 1.7 SITE & INTERCONNECTION
a. Site Plans  As per drawing
b. Planned Upgrade Nil
b. Single Line Diagram Drawing Amached
¢. Source & Availability of Water S1T.E. Associauon & also from Tanhers
, . |
d. Water Quality Potable Water
e. Water Treatmeat at Site Nil
\
, )
. 2
: REGISTRAR §
I 3
i H

INEPRA)

3.
TE T
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Generanon Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi

EMISSION
VALUES

.
G
s
A
[og

(2 REGISTRAR

"t
k3

{NEPRA)
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karachi

THE PLANT IS OLD
EMISSION & IMMISSION EQUIPMENT
NOT INSTALLED.

{NEPRA}

Page 128 of 143 of Schedule-1.
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Generation Licence

The Karachi Electric Supply Corporation Limited

(KESC) Karachi

SINGLE LINE
ELECTRICAL
DIAGRAM
Ny

CTORER A
\Q‘
o4
g

s g
;.:: REGISTRAR ]
3 =

(NEPRA)
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC) Karacht

DUE-DILIGENCE
REPORT

_ A
:—%Z _ ‘,Q‘NE TG
. & /"qf').
ED

S

£y
REGISTRAN }

A
£
<
=
z
=
3

(NEFRA}
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- Generation Licence
y : E The Karachi Electric Supply Corporation Limited
(KESC) Karachi .

T ’IT:?\‘. '@

A6 SITE (‘ASTURB E *OWER STATION

A1 SUMMARY -

Following the development of the Sindh Industrinl “Trading Estate (SITLY in the 1960°s and the
preparation ofta power development plan by KESC in 1977, the SITE gas trbine power station was
developed in 1978-9. Three units were commissioned in 1979 and two in 1980, with all unus entering
commercil operations in February 1980, The e-lalloln still has an instalicd capacity of 125 MW a1 |50
conditions (8 G I'rame $ gas turbine generators), egeh unit having o design ruting a1 [SO conditions of
25 MW and a site rating ol approximatcly ZOMW \\?hcn ncw and clean.

@ 5 a
The station normally operates as peaking planl hul‘ Ahe lime of the visit, which was in herght of
the summer season, that plant was opcmlmh!ﬂ lmsc i o’ t.nmpcmaic for deratings at the Bim Qasim
and Korangi Thermal stations, The mslall;' it dt.ciart:d unit gross capacities are as listed in
Table AG. 1. The gross capacity of Unit § W-l\ "-‘0 5" \5 va.n it was last operated.

1 !
B Tk

TABLE AG.1  SITE Gas ]URI!INI- I'O\E.u PLANT -BASIC EQUIPMENT DATA

Linit Nr Veur Cirnsx (‘.npuctly{MW) ! ‘,, 4 - Qperatlng Hours  [Munutictuser
Cannmssioned " ' (10 Junc 1998 )
— 150 { Commissioned | June I‘J‘)B
A 1 1779 23 2074 18.90 $3.712 Mitachi (GL: design)
2 1479 T 25 20.74 20.50 59,881 Hituchi {GE design)
3 1980 28 2074 18.08 18,816 Hitachi (G I design)
4 1080 25 20,74 17.09 $3,238 Ititachi (G design)
5 14810 25 20.74 -l ) 272860 Hitachi (GE desigmy
Totul . ‘f
Duata: Generation and Co-ordinution Depurtment June I‘)‘)8 e
The units are being refurbished and upgmdcd y Hl .ilnciudlng moedifications to the generator rotor
At the time of Mot MacDonald’s visit, thc up irad t, uls 1, 2 and 3 had been completed. Umit § has
been out of service since November I‘)h‘) bct. et m agc 10 the lurbine rotor.
_ 51
The units are normally run on gas, with high s;iccd dl scl (HSD) as backup fucl. There is a pipeling for
the gas but the HSD is delivered to site by mad la "crq HSD is stored on site in two tanks with o
combined capucity of 2500 kilolitres. B S .‘ ;
: ' n ! ".:-.i: i
The station is managed by a Deputy Chief Engineer, énder the authority of the Chicl Lngineer lor
—- ST Site staMare divided into three teams plus an cfTicicncy engincer:
T~ e [Llectrical and mstrument mamntenance I

+  Mcchanical maintenance
e« Operations

{NEPRA)
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Pt Generation and Cos ordington lh.p artment June (1998 :-‘-

('REIC}LUJT—

PLANT DESCRIPTION’
] ' H

) TURBINES

The gas wrbines are all of the GI I-‘runi('-ﬁ,

and AG.2. Natural gas is the primary I'u'qL

fl'(l;.l;li1\.‘-;.lzagl:u's tni) 2

COInPresson sEigees nr ) 17

Speed (rpm) NIES |

Drelet pressing thy sg vim b (NERR) i

bl emperanere ey € 40 !

Ihase Joinl (AW Ty s ‘

Peak foad (MW MEE ok i

Genaration amd Ca-ondin: Ao Ih]\ irtment fu I'J‘?\

s
S
Erreriecar. \\\ll.\lx,\hnls\lﬂu ()r\N

1}

Gieneration s at TS kY with lr.mslurm.ltMH lu ¥2
Irequeney control mode or load control nm]lc um‘: {

a7

control ol reactive poswer,

Generation Licence

The Karachi Electric Supply Corporation Limited

(KESC) Karachi

Output s metered as pross pencration and .lkl\|[l.ll‘)’ wm\umplmn o derive net outpul. However, there
afe no cheek meters, nor bas there been any c.lllhmlum nl'lhc meters,
Hlack start s avadable on Units 1 and 2
11} GENERATORS AND GENERATOR [ R: NNY ()l
. A A
FARLE AG3 GENERATOR ,\Nn -I".N l(m TRANSE tm.\u DESION DAy
..:‘.__E
[ (rulu or 1y uh!nrnur . o - Civnigr o
Manul: et I nun, ctlirer 1‘l'v;1c) [QHTEIRTIN Termunal ¢ oolin
MYV A W T k DNV AL Vallage M
i Hhawla, Sapan W0 11 8032 l[ll.u!n 3 ‘hm(l FRZLAK) h A N
M hitachi, fapan in t1841A2 I litichi ! i 27 NCA NOA
1 thtachn, Japane n LLsase | hituch un'(l FBZ1LAK) 27 NUA NoA
E! Fhiachi, Japan kij] 11.5/132 Iﬁil.:t.hi gl pgnll FHZ LA K) 27 NUA NoA
S| Htacha, fapan 0 LS| Ihiachi iR p..m(l FBZ LA K) 7 NA N
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2.6 PLANT PERFORM \\c E'f :&5

E R r '(“' SUNIT OPERATION 199 10 1998
E e \f

Lt {nstalled Period M.nuuunl

Total Umits | - Aualary oy
No. Capacity [, “Jd {MW)[! Generated Consumption Factur
(MW =4 MW %)
! 2L74 T994.08 NIA o [iey i385 208 Joh NOA
1994.94 NA L C 1088 13N oA
. 199697 IR ERRANAL: 201 (08N
Yl Muy-Us NeA NOA ) NTA N oA
' 2 EIIEE] 149494 N/A - v 8947 Yo N A
199596 N/A NEAXIT KRR N A
199697 2 P opRASK JNK 0Ny
Mayax N'A N N oA NoAa
i 2 TN NA NET T i N A
199590 N A ) NS AR A
1.7 21 [EAI ) N oA 1+ 86
May.as N<A NOA N oA N oA
4 .74 DN N/A 1442 147 TN A
. [RULRUIY NeA OS5 KTN L NoA
199607 oMm . AR MO T
S~ A HESL A NIA e NeA : N oA NoA
A“;\) 5 T [ TdE IR TR
1995490 (FI o
1'M6.497 0 3 e ‘, o
May- 0% it -}! ' i 1]
Daga: (mur.mnn wnd Cosordinaion Ikp nrrmcnlJ 4\'/\ l).ul.n nol avik 1hh.
TABLE AGS  NITE (.,\s qum' fl}’l ANT < UNIT PERFORMANCE 1994 70 1998
Vinne § Instalied "ot il Mavimum | f\\'L‘rllhl;' l.n.id Factor | Capaciy Factor | A vaababiii
No Uliapaciiy Load (MW | Load (MW} ; vt
INEAY) i
| NIk 199498 NCA I N.A 0 x4
1LY, NIA NYA Cnns
19047 S ) 1 adn [TRYR
hY VR N/A NA N A
2 T E [EUFRIE N/A NOA 146
1498030 N/A N oA H4s
1490047 Ry | 138 Y2
. Muy-us NIA i NIA NiA
‘_; ) 1 2174 rm4.9s N/A ‘ NIA [T
19500 NIA NCA tud
19496.97 e 038 0yl
May-98 NIA N/A N/A
- 2074 199493 CNEA L N , N/A 14N
1995-96 CNA N A S nas
199697 w TN 1y
Sav-s NIA NOA N
A M3 * [ RETRY 3] ]
199501 3] 0o " "
199607 3] o 1l 0
May-95 o 0 ? t
Drats: Generation nd Cosordnimon Depurtment Jung TO9EIN/A Data not avanlable
- 152
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1 .
LT ol e 'y DaT -
v b, .. T 31 . . ) )
The units; with the exception of Unit a’;h ve :&blc service as peaking plants. The modifications
R ST, . e et
to the generator rotors should assistin’relinb

tion. However, more extensive investigations and
'c':éléﬁd the life since the units have been in service for
o ‘ ’

N . . L r.',’ .
replacement of significant parts will be r¢ :
TR + " i
] -

almost 20 years, s

.-?

L

3

: o i
The statistics show that :mxili:n'y'con’s‘lﬁl‘m[:’lic.'iii;'1 Ceording to what might be expected for such units -
2 10 3 per cent is typical for open cycle gas turbines, The operating hours ifdicate a peaking role during
the winter with some bascload during the summer months. Availability statistics arc based on hours of

availability*only: rather than being corrected for any derating,
The units are ramped upalaratc ofup o4 M per minute

TABLE AGG  SITE GAS TURBIY i-:;rPO\VER PLANT - UNtT EFFICIENCIES
T A .

st { Comnusse | instalied Heat R:IIL‘(L!W} 1 Period ltcw Rare (111v)
Na wiing - Capagity — - ‘
Dute (M) Diesign C_gﬂgn}gsﬂo; Gross Nct Deyradation sipee
) iy .ﬂi‘-.h]ng'};.;'lf it cummissioning (%}
| 1979 0749 12,245 3 "")(35,;!- FLY4-95 N/A N/A NsA
. gl i 2
R 995346 N/A N/A N/A
o 99697 15,678 16,354 1
: DR e MUy ios N/A N/A N/A
- 2 1979 20.74 12,245 12,965 [ 994-95 N/A N/A N/A T
- FOLI I XN N/A N/A N/A
' ’ H1996-97" | 15965 16,444 12
* May-98 N/A N/A N/A
1 197y 74 12,745 12,965 1994-95 N/A N/A N/A J
| 199596 N/A N/A N/A
; 1996-97 16,25) 16,718 i
| May.ug N/A N/A N7 A
4 1980 2074 12245 1 12,965 A1 994-95 N/A N/A N/A
- [ vesae N/A N/A N/A
-1 H .!; o1
; ) 96-97 15,877 16,3513 n
L.{ ‘ : ﬂ;’-gg MN/A N/A N/A
s P9S80 27 12 - YRS . ' ; .
274 12245 1994°55
! 13¢ ;.(J(, . - - -
k :}?(;'.'9‘ . .
Ty . |. .
SMuy-98 - :

Data: Generatian and Co-ordination Departinent Jane l')‘)S"\% FAEE
N/A: Dati not available e | = e |
Note: * 11 pes cent allowed as an estinale of the difference bety rcen LHV and HITV, assUmIng commissioning un gas

~
P

REGIST
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TABLEAG.7  SITE GAS TURDINE wx-:n;l’l.m*r OUTAGE RECORDS
: R 7 HEASER
Unit | Installed T~ Period | Maximiom Avutinbﬂuy il nm(Nr) Forced Forced Foreed
No. C'(.:&.{::;y : Load (MW) 'l' 3 * Outage Factor| Outages (Nr) Outages {1irs)
l ) 2(_’.74 1994.95 N/A N/A N/A NiA
| 1995-96 N/A s N/A - NIA N/A
| 199697 213 3 R A N/A N/A N/A
: ~ | May.ys N/A NN ’#“-‘ INVA N/A N/A N/A -
2 0,74 199495 N/A 096 ¢ '15_;:;.“1/\} N/A NZA N/A
1995-94 N/A 095 . |7 Al N/A NIA NEA
1990-47 21 0.‘)2 N/A N/A N/A N/A
May-98 N/a N/A | N/A N/A NiA N/A
A 0,74 1994.9% N/A .96 ENTA N/A N/A NiA )
199590 N/A 0.94 INeA NIA N/A NOA
1996-97 1l Ly N/A N/A N/A N
May-98 N/A CNIA | A Na N/A NZA N/A
4 20.74 1994.98 N/A 0.96 INM N/A N/ A NiA
1995-96 N/A Qs o N/A N/A N/A
199697 20 091 | N/A - N/A N/A
May-98 N/A NIA VD N/A N/A N/A
5 0074 199455 o i N/A N/A NiA
' 1995-96 0 A N/A N/A N/A
199697 0 /A N/A N/A N/A
May-95 0 iy IN/A N/A N/A N/A
Data: Gcncrnnun and Co-ordination l)qummnl Junc TR
N/A: Duta not available
TABLE AG.8 MAINTFNAN(‘I- HISTORY
Unit Nr | Combustion Hat Gas Pipe Majar Ovcrhuuj b _-J
Inspection [nspection Date O Comment ]
i Annial 198X (by GIF) 1987 {by Alsthom) - T
1992 (by GE) | .
1995 (by Hitac 1') . New rator
2 Annual 1983 (by (iF) 1986 1 | el
1989 1090 1 g _
1998 (by Hijuc Cienerator rotor mods
k) Annual 1985 (by GID by Ml Gencrator rator mols
1989 R T
4 Annual 1983 l99()
s Annual 1985 - ""

Data: Generation and Co-ordination Depanment Junc b
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< Nﬁu N _STATISTICE: _ © Refunc: wgregsy, OR/yas 34, 2

Lo . L FRmey ] .JW-Y?”J#' - JJES:J“’ - bate L—M—._L__
: i T, Tl :
. i "
V2N i ITEHS ! UNITH wagt=1 b L "YYe v JETR
aF .. TNETALLETY A 5 “‘,J — 173 it AL Al COMBINED
3 ALTUAL CAPRCITY ; : .23-20/20 190 -125-20/20 150 25-20/20 g50 23-20/%0 12t - 125-100/8G ;. "
. ) AT n ————
i unrts GRS | HYH 20815850 8713829 - $4174800 | gowgreg - oS
P 2 : ?ngﬁﬁ- oIl PRUH T aaaeg L e.lcso.lam"i- ! %15650 . 8%z T L 16306390
4 : . - - ;s =
: T $9190400 TIA23CE C e 257325500
_AUX. CaNg. FPTION ] 2esm2 WM L 5231700
UHITS B2NT Uy - 60727228 . | jcazzmes : - 9D 3co
"REEETIVE UNTT - : - !
J_BENERATED. . . P31 | faevdsce | . 154456500
- RINNTNGZFCRIE e i - o
BT -D0uN/HOURS 376,70 M.z 0 | L | %5079
U BT GTLRS T . -
Tcm; / FeRgen: Joafy - ro2 . - RELTVH
" MAX/MING DEMAND | R R CALS A I TIPT 210 . IR
Lo PR ; AP M =
FACTOR - % 70,01 0786 .. | gs,m | 85,84 R 8. Ls2 w
KVATCETLTYY ‘ % ‘ : e N S [ G
. FACTOAR V83,63 R ]96:08 96.17 - 13
! ‘M. aux. cowsuseTIOoN , 8 - bas" ! JeBY ! 357 o 3a9 o - 1.3
. ! : . .. . - -
- {8} GRS [ WP fpzsa Sy ¥0e30 | vede | gveaa 1o \Cayvar
We o f FURL T ! : .
- 1 coneme LD' F.o. { M.TONS - - - J .
v FTIC: f__c) HEDG £ LITAES  } 4anq9zs Me2b4 3 I T _ a5t .o~
[@ote | LitAes | T PSS Ry B PER——
I R N7 1 VT D RN Bt - T e T =
U R AP . _} TBLBS “.1 . 18.34 e 16_._9&,.:,.__
ST .Cﬂﬂ.ﬂll‘;- B) F.0. - KG/W - -',"'_'- o fw -, . - - - L ) 1 e
oN P P ; - ‘
‘ S ré' i HSOO -} LIT/SUN [ gy © D Y (R . D.40
', U B ~n) Lg. LITARum T x| S 1 . . T
o Ve ! EROSS HEAT RATE | BIU/MUH } ppgag o iibse T esga o L A IR 1AL/ WA TS
| - I 1 . CBE B e " . - 3 -
; 15, PLANT CFFIZIDIZY Iox SRR | AT R 21003 20 0 4 1.9
T L} T R B T N
. 1 51 GAS P RS { 26603802, 70 L W580506, 94 I8R3337,33 | 737833.83 - T NE Dy
Povocal | v SRR E T I .
osT fr——  — —+ Sy : i | ——
CF Pel s, by B 17020557,80 1 | 56 i3a55.52!] 2500992, 92 1 1I57565.63 ! - R
PUEL el . ' : ] .‘ 4
l P PoL - ' T . b
o i - - ; t ;
J 1 TETAL 1ORS. [3753&359.?@ L iliapelas,2q - 8034829005 ] 93695505, 5 : - oaltlosnley
1 ! 1 L i L
v ; I T N L 1 ] ) -
_— 1O GRS 1 pg VA1) C 416,60 'VE 116,18 115.13 ! - Pl
. ny oF oA : An :l ’ AN R T . = H - : —
st A i { - R - N ' - i -
FLCJJ;L/ 1 G2 MED) E Pa. 1 2%1.28 i i :.,':',:iz"ﬁ 58 - - 245,54 ? - E RSN M
R S Y R vy iy ie - . T
| RVERACE | o He.29 - 5 "?315 127 .0 woun. ! - 1277
CTONITS st T PBi/KUn |-130.96 D82 T L R

c/uuluas [l Avaragi Costs

- .
19835 L GTUACFT —eme mid 2.205 Lbs. 1 (b, o.0,6508 H?
R 2- Ful, -eamen (STU/LE. ~=-n Hi/Hg 35.31CFT. "1 CFT = 0.0283
Lo J-ntin . "BYU/LIT -- - RYALE L.- " Re ALt %KY 1K) W 3.90 ary
- - LEZ cs-ee gTALTT T BIALY Re. A4t .
' NOTE: 1) Unlg-3% t‘arc-r.d NI fro- 1a.5, 6’
i ; Ly aplimenes, -
S comrlinnes " 2) e Aave igh we to pertiel
L= =E -dosg for Unigiq, EJL
cc: L.almn CTUMERSEE/0 Y A DY, Cnre ]

5I7¢ G.T.P.5.

Lol len SR AL a3
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Ref.ng’ SPTPS/3.82/ s 1
,‘ pw DT
XCLEST fails TS s 2o ) E3 0 | UWITa 4 | UK. S compees ’ ;
L-ACTUAL capacrTy 1 HW 1. 1EY ‘/““I “-'WJ:’S" L R -.EPWI St VIS —aee g T, :
o T 1 - t - 2 i } h s M
L uNaTs ig“s | huH ‘\1‘51‘&5 054Dy {18 9; 5‘60:532 - L L i
| GENERAw | OIL L i ‘ .
e[ M VH L R0 658012 81T biedo B TR sf%fm et Usrcdle,
R, CONSUMPTIGN ! T Fp— , £
T CONSumPT Lon [t L tser] 13697 Lol LTIV Resag s, ]
- UNITB SENT- . o - | ¢
URITE SEwT -DUT j MuH ! C([).%S}O(‘Jc))q({éba"-_jﬁja:m ]__‘11}_536%5&12‘, ] RN !
' EENER."-TED.H | AVARH ]fj ’Ct'?;SBC('wCCIG’La&o 39%‘:5\(‘.0 13Quiseoel. DN be Vo
r e -t
_QUT-DCUN/HQURs ¢ TREMIA G, gy H10E Qe ’BS%S} oS ! EE AR LA . ;
RO 0T oot : [ - ~- ‘,. i ¥ -+ fomr -
Jan sroRceg | AT VR /\ ;_ TR '1_?6/\ A R
MAX/MIN. DEMAND | | My o1 Aoy ) a9 ' 2. Fw ] H .-
4] 1 } { - —--t-——f- : - -1_-__,.1 iCF \’4 ‘1 ; p
TORy ™7 7LRHT - T POt b e ¢
Nz T.g_emt" L A A Al SRS CARMI S RS T e
I LE ST A S v D G A A -
Faetos b P b3 ayag °x}\l,_’).\=; LA ve NPEPS
X, CONSLMTIN L ;_ RSN L s PR '5-:'5“3 SR TR I 4%
~ - T . - — ~ | : C
C_.:x. R AR A R X R R L L R W LY T, P Fa, u) ] Eorgonnny -
Aﬂ‘\%?&m- é.i) P 0 m.ToNS S : i e 5 e ; _ "
o TICN. i‘p) 300 LiTRES {2 4 53 6] Y13y |l Fi B equo i - \IARS Y ‘.
i i—c) LLL i cirtAgs ¢ ir —_— | o ir - -
; ~- = N , . - £
o~ LD HIAee s agh AT es’ .ge - | -
ranane D) F- . L 7 R = il —
v ::)ls?o g LT Mun 0.y "6 L\'L T 0*.\«1" i P
§EY Lie D LInkwn — - -
- ——— e — ' Bl — —_
I BT AT RCART e s
PAIT IS % Pode.cl) it.os 93 .46 f- G-
" H L — . —
be, 643 =5, : éHW%Lﬂ :3]——'03'260155 A7 0 R £ TY19¢51-94, 1A A
L—...u..» [. ? n— n..—.ﬂ. ————
Tby a0, oy . o L N — _— -
coer ) + . ot - T
I Sk S AR AL S Lol o 1353 %02 2he avhay 97 4706 wren -s¢ ! VERES tuiy Ly
oo g oRa R RN o - —
3 —+ + e 1 .
- | rera i8S, !ﬁaufgc]&] 371133%16\?1- W) ﬂ“‘LSf'W-qH%%c 598 WISTe 8 ey
X 0 oo m— Pad . l
MES e sy 7G| N4, WOUANTISR ) [ M - UL
. S R — — TR
:NDEU £) HSOD | Pe. xo%_.ni —301‘3,“:;_‘_ ' 106 09! - marS Yy
e oy | re. - G O —_ —
T P A f TR Bt ey plk + i 3.1
_ | AVERASE | o, IRERE qo\ xg’,.q:}-- VTR IS \0\6.5‘.\4. ~ oAy Ry
!‘:jgf @ ;“;F ': . 1 | . B : .' -~ .
bars e at _ L Pe 1 vé 4 Ve (ol \:\3 P“ R i B Lk
_ C-.‘;:.,n A Beorage Cpnts . -
- Te 5 NI ATU/CFT =-en 4/md 74D deusmOF . g Ko = 2.205 Lhe. 1ih. =-0.4535 K
e P00 it STUALDL eeer HIZAG mmeesee REW NI S 1 m3 w I3V CFT. 1 GFT » 3.0Z82
3o HBOL el TOTUALIT ewe= WIS THE RaLLLE lsTu « LO76 K) 1K) w0960 ary
e B LOO e STUALLY aeem KAE veme e Re.futy - ~
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9 §LELG5 ~-dym- .
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Miud 3 7
\ : l ..._...,,!J‘z[,“‘ T
WSTALLED CAPACITY " fuw » F R > > 174
TUAL CAPACITY Wy ... X il : .t P x 1004
UNITS SENERATLD OH GAS  [ran- AT W &3 BA9 40 0. 100 0 134 180 9 T30 Lo
JmETS GERERATED OM £ QN v o
NS CF RERATED 0% ASDG o T4 A9 24 708 90 15,472 620 73 600 940 ¢ e it0
LMY G NFHATED DMLDT proe: ™
UNETS T RERATL D O TOTA LS A Plazeoy  GANAX0 W &S L 63 EM 0 B LA S
oo x Copmudptan  lewe 7] T TOT 10481 (v 915777 T I G R
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TWVE LNITS AR 44 00 X0 o [T =3
FoLrs taal 450 80 AL
orosd Srut Down rours s :
s Down Moy My
By Han [t -
ol Hours s -
OF STARTS How
cial St Down pace 0 0. “
Ay M LOAD ny- [ -7
e LOAD 178 ke
. "% KCADFACTOR ¥t . ]
—— T FACTOR T . 3 - SALUE
o VAL FACTOR L . L<R1u . . . oaLLE
) RFACTOR aae I o8 .. -1 wy
AUX,_ COMBUMTION o 29 AR L N rdal n
ﬁruﬂ. CONSIMP I
GAS wc} [Kee ¥ -] Ly V-t 2y [ .Y ] 13X TTH
Frumrece O M TN ‘
HSOO LITRE s Y. 0] 19442 €,808 &Y} LRt 1w ] b XT . F 2
100 LTRE
FUEL CONSIUMPTION | UG lcr
ON GAS 1 anand 17 18 72 X 1734 sm 17 .
ON FLR W X G
ON HSDO L i ¥ ACyiyee Gatd
ON DO LiT AP
[GRCSS HEAT RATE ar EYE]
ET HEAT RATE T U 18,254
P-EAT RATE OH KVA BASLS BT LAV A 14 047
THE RMAL £FFENCY [ nw
[COST OF GAS A 100 3 930 00
ICOST OF FURNACE O, R
)COST OF HSOO s WITL M8
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TOTAL 99 N 417 0
JCOST A5 ON GAS P A ok
- . }COST AUG ON FURMACE O), * [P A0 £
. T KCOST UG ON REDO Py A bR
D [C.OST ARG Om DO iy =
_—; L OST 46 Ol AVE RAGE [ 2V Tem
bCOST CF b UFL IS0 IR Nl
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PRCE OF HSDO Hy 4 o
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SITE _GAS TURBINE | PO\ RSTAT!ON

Generation Licence
The Karachi Flectric Supply Corporation Limited

(KESC) Karachi

Ref No $GTR3/2 02/98¢

Cate 23-Juk59
GENERATION STATISTICS
FOR JULY 83 - JUN 99l
- " s
;’ . .,_!*:'r. :
! I ' ' A
: P "“ i :i.fa
! ITEMS . UNITS UNIT-1 N UNIT4 UNIT-5 COMBINED
INSTALLED CAPACITY MW 25 T 25 25 128
ACTUAL CAPACITY MWW 20 . 20 20 100
UNITS GENERATED CN GAS  |K'WH 67,437,300 71,201,800 39,735,600 29,127,500 0 201.782.200
e UNITS GENERATED CN F CIL | 0
UNITS GENERATED CN HSDO {Kwh 2,500 348,500 1,735,900 528,100 i) 5,322,200
UNITS GENERATED ONLDO  |KwH 0
UNITS GENERATED ON TOTAL [KAH £5.609.960 71,550,300 41,530,600 29 353 60C ) 209,534 440G
ALY CCNSUMPTION KWH 2,405,508 2.583.923 1,499 810 1079 559 0 7.568.300
UNIT SENT OUT P 84 204 382 58 966,377 40.030.790 28 814 0a1 o 202 015 6C0
REACTIVE UNITS K AR H 10 247 500 40 164 300 27,880 500 5 583 5C0 B 114 $82 700
Operatrg Hours s 3 887 31,969 2,502 el 2 8.092
Forced Srout Cown Hours Hrs
Plarned Shut Down Hours -rs
Stand By Heurs Hre 4 473.02 479114 L §,253.29 6,969.01 - 2,8688.18
Total Hours Hry. 8.780.00 8.780.001 8.780.C0 8 780 00 8 7680 GO §.790.00
. NC. OF STARTS Nos 24 2% 10 7 T
-~ Total Shut Dawn Nos 0 ; ‘Fg ! c 0 2 )
A Forced Shut Down Nos 2 1 0 o) 7
s MAXIMUM LOAD MW 185 . .-, 17.8 B 741
T IMINIMIM LOAD MW 17.5 -k 172 . 17.1
LOAD FACTOR % 92,83 94.84 - 48 43
PLANT FACTOR % 30.42 13.85 19.14
3 AVAIL. FACTOR % 100.0¢ 100 00 - 100.00
POWER FACTOR 0.88 0.98 - 0.88
% AUX CONSUMTION % 351 161 3.61
FUEL CONSUMP
GAS3 MCE 1,080,548 1,199,517 671,893 495 504 5 3451 480
Furnace Cil M T
RSOGO LITRE 1,333.507 148,128 743820 259,262 g 1484847
fole} LITRE
FUEL CONSUMPTION f UG
oN GAS LT TIRWR 1703 18.85 16 B8 1703 N 16.94
ON FUR Ol KGRWH I
ON HSDO LITIKWH 2420 0 428 G425 0458 D! 0427
CN LDG LIT/OAH '
GROSS HEAT RATE T H 16,359 16,26@;, 15,244 16,440 RODO! 16.116
NET HEAT RATE BTUMNH 16,8972 16,875 16,853 17,058 #OIVIG 18,927
HEAT RATE ON KA BASIS STUMVAH 14,002 13,487 16043 ROV 14,305
THERMAL EFFICIENCY % 20.88 21.01 20.76 #CIVIO! 20,92
COST UF GA3 Rs. 120,338,114.74 ) 5 74,827,261.28 55628715.55 0.00 384,187 859.88
‘ COST OF FURNACE Q1L Rs. . b o
Lo— ZOS8T OF HSDO Rs. 12,988,358.18 11,44 +7,244,808.80  2,526,478.08 0.00  24,202,409.78
B COST OF LDO Rs. S
s TOTAL Rs. 133,326.472.92 X i 82 07’2 0B8.08 5B 155193 63 000  408,584.079.48
COST /UG CN GAS Ps /KWH 189.70 L) .\ il ... 188.03 189 68 #0IV/Qt 188.64
COST /UG ON FURNACE QI |Ps /KWH PR < £
COST /UG CN HSDO Ps. /KWK 409.39 41359 417 57 446520 #CIvI0! 41569
COST/MLG ONLDC Ps /KA
COST /UG ON AVERAGE Ps KWH 20018 188.72 197.82 194 54 040 194 35
COSTOF FUELIUSO Ps (A 207 €6 195 79 205 52 201 82 ATV 202.25%
SAALUE AND AVG COSTS
EqCE OF SAS Rs /MCF 11173678471 .
PRICE CF HSDG Rs /Ltra 974 -
CALVEL D OF GAS BWCFT 966 / g4 -"
CAL i-u.Z OF HSDO Bk e I P
B i A ‘
- e’
CC. GMIGL) with compliments | ol /th 2
CC: CE(G)  with compilments y ~e [Toeii— =
GC: C.AICCOFIDCEK/DCE(GC) [ - (
. "EXECUTIVE ENGINEER(EFF.) D ENGINEER

SITEG.T.P.S

SITE G.TA
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Generation Licence
The Karachi Electric Supply Corporation Limited
(KESC), Karachi

SCHEDULE - 11

The net capacity of the licensee's generation facilities

(NEPRA)
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Generation Licence

The Karachi Electric Supply Corporation Limited
(KESC), Karachi

INSTALLED CAPACITY (GROSS) & NET CAPACITY
The Karachi Electric Supply Corporation Limited (KESC)

Power Station Installed Capacity Derated Capacity Net Capacity after
MW (MW) * Aux. Consumption
(MW)
BIN QASIM POWER | Unit#1 210.0 | Umt#1 190.0 Unit # 1 174.80
STATION Unit # 2 2100 | Unit#2 190.0 Unit # 2 174.80
Unit# 3 210.0 | Unit#3 120.0 Unit #3 110.40
Unit # 4 210.0 ! Unit#4 140.0 Unit # 4 128.80
Unit # 5 210.0 | Unit#5 190.0 Unit# 5 174.80
Unit# 6 210.0 [ Unit#6 210.0 Unit# 6 193.20
KORANGI THERMAL | Unit# 1 66.0 Unit # 1 40.0 Unit # 1 37.0
POWER STATION Unit # 2 - Unit # 2 - Unit#2 -
Unit # 3 1250 | Unit#3 95.0 Unit #3 87.90
Unit # 4 125.0 | Unit#4 70.0 Unit # 4 64.80
KORANGI TOWN GAS | Unit#1 25.0 Unit# 1 20.0 | Unit#1 19.12
TUR‘E%%I%%WER Unit # 2 25.0 Unit # 2 20.0 | Unit#2 19.12
Unit #3 25.0 Umt # 3 20.0 | Unit#3 19.12
Unit # 4 25.0 Unit # 4 20.0 |[Unit#4 19.12
SITE GAS TURBINE Unit # 1 25.0 | Unit#1 17.40 | Unit# 1 16.95
POWER STATION Unit # 2 25.0 Unit # 2 17.40 | Unit # 2 16.95
Unit#3 25.0 Unit # 3 17.40 | Unit # 3 16.95
Unit # 4 25.0 Unit # 4 17.40 | Unt# 4 16.95
Unit # 5 25.0 Unit# 5 17.40 | Unit#5 16.95
TOTAL 1801 MW 1412 MW 1307.70 MW

*

Indicative Figures only: These figures have been based on historic average auxiliary consumption

provided by the licensee. The net capacity available for dispatch and other purchasers will be

WERAZ; determined through procedures contained in the Grid Code, applicable documents or the bilateral
)

) contracts.
3
REGISTRAR = &
3
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