TABLE-51. COMPARISON OF PRIMARY TEST # 5 PERFORMANCE PARAMETERS
WITH/WITOUT COMPRESSORS’ LOAD

Output (MW) Output (MW)
7.773

3 Compressors’ Load

Gross Power Output Un-Corrected 175.800 175.800
Gross Power Output Corrected 184 .468 184 .468
Net Power Output Un-Corrected 162.051 169.824
Net Power Output Corrected 170.697 178.896
Heat Rate Thermal Heat Rate Thermal

(BTU/kWh) | Efficiency % | (BTU/kWh) | Efficiency %
Gross Heat Rate Un-Corrected (LHV) 8883.704 38.409 8883.704 38.409
Gross Heat Rate Un-Corrected (HHV') | 9845.588 34.657 9845.588 34.657
Gross Heat Rate Corrected (LHV) 8847.867 38.565 8847.867 38.565
Gross Heat Rate Corrected (HHV) 9805.871 34.797 9805.871 34.797
Net Heat Rate Un-Corrected (LHV) 9637.423 35.405 9196.309 37.103
Net Heat Rate Un-Corrected (HHV) 10680.92 31.946 10192.04 33.478
Net Plant Heat Rate Corrected (LHV) 9562.297 35.683 9124.030 37.397
Net Plant Heat Rate Corrected (HHV) 10597.66 32.197 10111.935 33.744

14.5. KPC Degradations (Item VI of MOM):

The key operational information/parameters (Operating hours) of the Plant (on the test
date) as received from KPC are provided in Table-4 of this Report. These parameters are
used to reach degradation factors for both Capacity and Heat Rate. The degradation for
the remaining 25 years (from 57293.25 to 254393.25 Operating Hours) is provided in
Annex-T (for 90 % availability), for Plant Output and Heat Rate. The reference performance
parameters are taken as the Primary Test # 1 and 2 conducted by IE on June 15, 2019 and
June 16, 2019 respectively.

14.6. Electrical Auxiliary List (Item VIIl of MOM)

The list of Essential Plant Auxiliaries with rated load of each auxiliary as provided by KE
are attached as Annex-C. Before conducting the tests it was ensured by IE that only
essential auxiliaries are in operation

The below Table-52 shows the comparison of Auxiliary consumption at base loads and part
load.

TABLE-52. COMPARISON OF AUXILIARY CONSUMPTIONS
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Korangi Combined Cycle Power Plant (KCCPP) Startup Cost - Gas

Backfeed charges (Upto GT Synch) Hot Startup Cold Startup Hot Startup ‘Warm Startup Cold Startup Hot Startup Warm Startup Cold Startup Hot Startup Startup.

Backfeed import duration ) min 6 min ) min ) min ) min C} min 6 min ) min 6 min 6 min 6 min min

Power import 917 MW 9.7 Mw 917 mw 287 Mw 887 mw 887 MW 798 W 7.98 [ 7.98 [ 520 Mw 520 Mw . [0

Power import rate 2468 PRRAWR 2068 PRR/AWH 2068 PRRAWH 2468 PRRAWH 24.68 PRR/AWH 2068 PRRAWH 2468 PRRKWH 2468 PRRAWH 2068 PRR/KWH 2468 PRRAWH 2468 PRR/AWH 268 PRRAWH

Backfeed charges 237,529.37 PKR 237,529.37 PR 23752937 PR 229,780.51 PKR 229,780.51 PR 229,780.51 R 206,721.16 R 206,721.16 PR 206,721.16 R 134,787.56 R 134,787.56 PRR 134,787.56 PR

Gas price (HHV) 330082  PKR/MMBW | 330082  PKR/MMBW | 3,30082 PRR/MMBu | 330082  PKR/MMBu| 330082  PKR/MMB | 330082  PKR/MMBu| 330082  PXR/MMBu| 330082  PKR/MMB| 330082  PKR/MMBtu| 330082  PKR/MMBtu| 3,30082  PKR/MMBW| 330082  PKR/MMBu

GAS GCV 1,004.18 BTU/SCF 100418 BTU/SCF 1,004.8 BTU/SCF | 100418  BTU/SCF 1,004.18 BTU/SCF | 100418  BTU/SCF 1,004.18 BTU/SCF 1,004.18 BTU/SCF 100418 BTU/SCF | 100418  BTU/SCF 1,004.18 BTU/SCF | 100418 BTU/SCF

Fuel Cost Upto GT Synchronization

Gas consumption from start to Synch 59,0475 st 5904175 sd 5904175 st 4428131 et 4428131 Sef 4428131 st 2952087 o 2952087 sef 2952087 st 14,760.44 st 1476044 st 14,760.44 sd

Fuel cost for operation upto synch 195,700.80 xr 195,700.80 L) 195,700.80 L) 146,775.60 PRR 146,775.60 R 146,775.60 PR 97,850.80 L3 97,850.40 [0 97,850.40 PR 4892520 xR 48,925.20 PKR P PR

Fuel Cost From GT Synchronization up to ST

Synchronization

Operation from GT Synch to ST Synch s2 min 144 min 20 min 52 min 144 min 20 min 52 min 144 min 2 min 52 min 104 min 20 min

Load from GT Synch to ST Synch (MW) 97 MW 97 mw 97 MW B Mw 7 mw 7 Mw 49 oW a9 MW 9 MW u Mw 1 MW 2 MW

Open Cycle Station base load 17070 mw 17070 Mw 7070 MW 17070 1770 170.70 17070 17070 17070 17070 17070 17070

Load (%age of base load of GT) 56.88% 56.88% 56.88% 42.66% 4266% 42.66% 28.44% 28.40% 8.a4% 1022% 10.22% 14.22%

Baseload GT efficiency 3220% 32.20% 32.20% 3220% 32.20% 32.20% 3220% 32.20% 3220% 32.20% 32.20% 3220%

Part load GT efficiency heat rate ratio 10466 10466 10466 10552 10552 1052 11683 11683 11683 14208 1.4208 14208

Fuel Cost from GT Synch to ST Synch ] 8531560 PKR 1ouus  exr 2329580 PR 6ASLUS PR 9855917 PKR 1719620 pr 4762025 PR 12315 mm | ioesen  eke 2895510 PKR 44236% PR

Start-up Charges (Gas fuel) 89647% PR 13,467,558 PKR 270613 PxR s kR 10232473 e 2004192 PR 506659 __ PKR 1518857 M 119314 PR 307923 PR 4507409 PR
A

From GT Synchronization up to ST Synch

Operation from GT Synch to ST Synch 52 min 144 min 20 min 52 min 44 min 20 min 52 min 144 min 20 min 52 min 144 min 20 min

Load from GT Synch 1o ST Synch (MW) 97 Mw 97 MW 97 mw 3 Mw B MW 7 mw 4 o a9 MW 4 mw 2 mw 2 MW ks MW

Baseload Unit efficiency (HHV) 2% 3% 2% % 2% 2% 2% 2% 2% 2% 3% 2%

Part load GT efficiency heat rate ratio 1 1 1 1 1 1 1 1 1 1 1 !

Revenue from GT Synch to ST Synch 2943681 PR sasL72 PR 1245403  PKR 2207761 P 6113799 PR 930577 PR 147181 PR 4075866 PR 608 mr TS0 P 2037933 P 3113509 mR

Net Revenue 5703%  Pr 813,058 PR 1,013,522 [ 498376 Pxr 73902 PR 891946 xR 552351 mR 90730 PR 1352869 3393 e 104129  PKR 1493900 PKR

Note 1: Formula for start up charges s given in petition which includes MDI charge and Start up charge. Calculation of start up charge Is given above

Note 2: latest applicable Consumer tariff rates and adjustments notified by GoP

Note 3: Efficiencies used above represent Base year efficiencies, the curve




KCEPP Start’up Cost-G3s «

Backfeed charges (Upto GT Synch)

FULL COMPLEX Startup

Korangi Combined Cycle Power Plant (KCCPP) Startup Cost - Gas

1675¢

2GICC (When 2 GTs akready i CC Mode)

.G CC(When 2 GTs alveady in €C Mode)

Backfeed import duration ) min @ min G min ) min & min C min mn @ min @ £
Power import 917 MW 917 MW 9.17 mw 19 Mw 419 mw 419 Mw Mw 520 MW 520 oW
Power import rate 2468 PRRAWH 2668 PRR/AWH 2468 PRRAWR 2068 PRRAWH 268 PRRAWD 2468 PRRAWH PRRAWH 2068 PRRAWH 2088 PRRAWH
Backleed charges 237,529.37 "R 237,529.37 PR 237,52937 PR 108,623.38 PR 108,623.38 PxR_ | 10862338 PRR PKR 134,787.56 PR 134,787.56 R
Gas price (HHV) 330082  PKR/MMBtu[ 330082  PKR/MMBu|  3,30082 PKR/MMSBty [ 330082  PKR/MMBu| 330082  PKR/MMBIu| 330082  PKR/MMBtu PKR/MMBtu | 330082  PKR/MMB| 330082  PKR/MMBW
GAS GOV 1,008.18 BTU/SCF 1,004.18 BTU/SCF 1,004.18 BTU/SCF 1,004.18 BTU/SCF 100418  BTU/SCF | 100018  BTU/SCF BTU/SCF 100418 BTUSCF | 100418  BTU/SCF
Fuel Cost Upto GT Synchronization
Gas consumption from start to Synch 59,041.75 st 59,041.75 et 5904175 sef 1476044 sof 14,760.44 sdf 1476044 st 2952087 s 2952087 s 29,52087 sd 14,760.44 sef 14,760.44 Sef 1476044 s
Fuel cost for operation upto synch 195,700.80 [ 195,700.80 PR 195,700.80 R 4832520 e 48,925.20 xr 4892520 [ 97,850.40 xr 9785040 xR 97,850.40 o~ 48,925.20 PR 4892520 R 4892520 [
Fuel Cost From GT Synchronization up to ST
Synchronization
Operation from GT Synch to ST Synch 52 min 144 min 20 min s2 min 104 min 20 min 52 min 144 min 20 min
Load from GT Synch to ST Synch (MW) 97 Mw 97 MW 97 Mw 4 Mw 49 MW @ MW 2 mw 2 MW ) oW
Open Cycle Station base load .70 Mw 7070 MW 17070 mw 17070 m0.70 17070 17070 170.70 17070
Load (%age of base load of GT) 56.88% 56.88% 56.88% 28aa% 28.40% 8% 10.22% 1422% 1.22%

Baseload GT efficiency 3220% 32.20% 32.20% 3220% 3220% 3220% 3220% 3220% 32.20%

Part load GT efficiency heat rate ratio 10466 10466 10866 11683 11683 11683 14208 14208 14208
Fuel Cost from GT Synch to ST Synch 3080861 PKR 8331560 pxn 13014328 mxr 1719620 mR 4762005 exn 5315 P 1045601 PR 2895510 mxr sa38%  ma
Start-up Charges (Gas fuel) 3514071 PKR 596479 KR 13467,558 _ PxR 157549 ek 157,549 PKR 157549 PKR 2004192 PR 50665%  PXR 1519887 PR 1229314 PR o2 PR 4607409 mer
From GT Synchronization up to ST Synch
Operation from GT Synch to ST Synch 52 min 144 min 20 min 52 min 104 min 20 min 52 min 144 min 20 min
Load from GT Synch to ST Synch (MW) 9 mw 97 MW 97 Mw 4 mw a9 MW o Mw 2 MW 2 oW u MW
Baseload Unit efficiency (HHV) 2% 2% 2% an% % an% % % anx
Part load GT efficiency heat rate ratio 1 1 1 10155 10185 10155 1.0849 10849
Revenue from G Synch to ST Synch 2903681 exr 8151732 PKR 1245403 xR 1153457 PR 3194187 e [ 593,402 xm 1643268 PR

5703% R 813058 PR 352 e 157549 Per 157549 PR S073 PR | 1872409 PR 269987 P e exr 143595 PR
C Start up charge is given above
ind Per and

the curve




Korangi Combined Cycle Power Plant (KCCPP) Startup Cost - HSD

KCCPP Start

| FULL COMPLEX Startup
up Cost-HSD

Backfeed |

charges (Upto Hot Startup Warm Startup Cold Startup Hot Startup Warm Startup Cold Startup Hot Startup Warm Startup Cold Startup

GT Synch) |

Backfeed
import
duration

Power import
Power import. |
rate

Backfeed
charges

HSD price
(HHV)

HSD GCV

Fuel Cost
Upto GT
Synchronizati
on

HSD
consumption
from start to
svne

Fuel cost for
operation
upto synch

Fuel Cost
From GT
Synchronizati |
onuptoST |
Synchronizati
on

Operation
from GT Synch
10T Svnch
Load from GT
SynchtoST |
Svnch (MW)
Open Cycle
Station base
load

Load (%age of
base load of
) |
Baseload GT
efficiency

Part load GT
efficiency heat
rate ratio

Fuel cost from
GT Synch to ST
Svnch |

Start-up
Charges (HSD
fuel

From GT |

Synchronizati
onuptoST
Synch
Operation

from GT Synch
toSTSvnch |
Load from GT
SynchtoST |
Svnch (MW)

Baseload Unit
efficiency
(HHV)
Partload GT
efficiency heat
rate ratio
Revenue from
GT Synch to ST
Svnch

NetRevenue |

63

370

24.68

95,928.86

6,066.91

36,252.36

1,560.00

343,106.40

52

17438

57.44%

34.18%

1.0349

5,441,069

5,880,104

43.13%

4,166,668

1,713,437

Mw

PKR/KWh

PKR

PKR/MMBtu

btu / liter

Liter

MW

MW

PKR

PKR

Mw

PKR

PKR

3.70

2468

95,928.86

6,066.91

36,252.36

1,560.00

343,106.40

144

17438

57.44%

34.18%

1.0349

|
| 15,067,576
|

15,506,611

43.13%

11,538,464

| 3,968,147

Mw

PKR/KWh

PKR

PKR/MMBtu

btu /liter

Liter

MW

Mw

PKR

PKR

Mw

PKR

PKR

2468

95,928.86

6,066.91

36,252.36

1,560.00

343,106.40

220

100

17438

57.44%

34.18%

1.0349

23,019,908

23,458,943

220

100

43.13%

17,628,209

5,830,734

Mw

PKR/kWh

PKR

PKR/MMBtu

btu/liter

Liter

Mw

Mw

PKR

PKR

MW

PKR

PKR

63

375

24.68

97,203.99

6,066.91

36,252.36

1,170.00

257,329.80

17438

43.08%

34.18%

1.0247

4,040,279

4,394,813

75

43.13%

3,125,001

1,269,812

Mw

PKR/kWh

PKR

PKR/MMBtu

btu /liter

Liter

MW

Mw

PKR

PKR

Mw

PKR

PKR

Note 1: Formula for start up charges is given in petition which includes MDI charge and Start up charge. Calculation of start up charge is given above

24.68

97,203.99

6,066.91

36,252.36

1,170.00

257,329.80

144

17438

43.08%

34.18%

10247

11,188,464

11,542,998

43.13%

8,653,848

2,889,150

Mw

PKR/kWh

PKR/MMBtu

btu/ liter

Liter

Mw

Mw

PKR

Mw

PKR

PKR

Note 2: Start up charge is to be indexed due to change in fuel prices and Per unit charge for import based on latest applicable Consumer tariff rates and adjustments notified by GoP

Note 3: Efficiencies used above represent Base year efficiencies, which shall be updated based on applicable degradation as per the curve

63

375

2468

97,203.99

6,066.91

36,252.36

220

17438

43.08%

34.18%

1.0247

17,093,487

17,448,021

220

43.13%

13,221,157

4,226,864

63

MW 250

PKR/KWh 2468

PKR 64,892.36

PKR/MMBtu 6,066.91

36,252.36

btu / liter

Liter 780.00

PKR 171,553.20

MW 50

MW 17438

| 28.72%
| 3a18%

1.0829

2,846,515

PKR 3,082,961

MW 50

43.13%

PKR 2,083,334

PKR 999,627

MW

PKR/kWh

PKR

PKR/MMBtu

btu/ liter

Liter

Mw

Mw

PKR

PKR

MW

PKR

PKR

63

250

24.68

64,892.36

6,066.91

36,252.36

780.00

171,553.20

28.72%

|

|

174.38
| 3a18%
|

1.0829

7,882,658

8,119,103

43.13%

5,769,232

2,349,871

MW

PKR/kWh

PKR

PKR/MMBtu

btu / liter

Liter

MW

MW

PKR

PKR

MW

PKR

PKR

63

24.68

64,892.36

6,066.91

36,252.36

780.00

171,553.20

220

17438

28.72%

34.18%

1.0829

12,042,949

12,279,395

220

43.13%

8,814,105

3,465,290

Mw

PKR/kWh

PKR

PKR/MMBtu

btu /liter

Liter

PKR

MW

Mw

PKR

PKR

Mw




Korangi Combined Cycle Power Plant (KCCPP) Startup Cost - HSD

CCPP Start-
Tn("il“ﬂ\;’l 16TSC 2 GT CC (When 2 GTs already in CC Mode) 1GT CC(When 2 GTs already in CC Mode)

Backfeed |
charges (Upto Hot Startup Warm Startup Cold Startup HotStartup Warm Startup Cold Startup Hot Startup Warm Startup Cold Startup Hot Startup | Warm Startup 1

GT Synch)

Cold Startup

|
‘ \
Backfeed | : ‘
import 63 min 63 min 63 min 63 min 6 meo |6 wh | ® min 63 min 63 min 6 mn | 63 min 63 min
|
|
|

duration | | |

Power import 238 Mw | 238 Mw 238 MW | 140 mMw 140 mMw 140 mMw 250 mMw 250 mMw 250 MW ‘ 238 MW 2.38 Mw 238 Mw
Power import |
rate

24.68 PKR/KWh 2468 PKR/KWh 2468 PKR/kWh 2468 PKR/KWh ‘ 2468 PKR/KWh 24.68 PKR/kWh 24.68 P:\X -

2468 PKR/kWh 24.68 PKR/KWh 24.68 PKR/kWh 2468 PKR/KWh 2468 PKR/KWh

:::::’:d 61,754.17 PKR 61,754.17 PKR 61,754.17 PKR 36,374.08 PKR 36,374.08 PKR 36,374.08 PKR | 64,892.36 PKR 64,892.36 PKR 64,892.36 PKR 1 61,754.17 PKR 61,754.17 PKR 61,7517  PKR

| PRR/
6,066.91 | 606691 606691 PKRMMBL| g o669q
u

HSD price
MMB

(HHY)
HSD GCV 36,252.36 btu / liter 36,252.36 btu / liter 36,252.36 btu / liter

|
‘ 1
‘ | | | \
606691  PKR/MMBtu | 606691  PKR/MMBtu | 606691  PKR/MMBtu ‘ 606691  PKR/MMBtu | 606691  PKR/MMBtu | 606691  PKR/MMBtu | 606691 | 6,066.91 |
| |
| |
| 3625236 btu / liter 36,252.36 btu / liter

|
3625236 btu/liter | 3625236  btu/lter | 3625236  btu/liter | 3625236  btu/liter | 3625236  btu/liter | 3625236 btu/liter | 3625236 P/

Fuel Cost
Upto GT
Synchronizati
on

HSD
consumption 556
from start to
Svnc ‘

390.00 Liter 390.00 Liter

|
Liter 390.00 Liter 390.00 Liter 390.00 Liter 390.00 Liter 390.00 Liter 780.00 Liter 780.00 Lliter | 780.00 Liter | 390.00 Liter

Fuel cost for |
operation 85,776.60 PKR 85,776.60 PKR 85,776.60 PKR 85,776.60 PKR | 85,776.60 PKR 85,776.60 PKR 171,553.20 PKR 171,553.20 PKR

upto synch

171,553.20 PKR 85,776.60 PKR 85,776.60 PKR 85,776.60  PKR

Fuel Cost |
From GT | | |

Synchronizati
onuptosT
Synchronizati
on

Operation | |

from GT Synch 52 min 144 min 220 min 52 min 144 min
10T Svnch
Load from GT
SynchtoST | 25 o

Svnch (MW) |

Open Cycle
Station base 174.38 MW 17438 Mw 17438 mMw
load

17438 Mw 17438 Mw 17438 Mw | 17438 Mw 174.38 MW 174.38 Mw

Load (%age of
base load of 14.36% 14.36% 14.36% 28.72% 2872% 28.72% 14.36%
Gn
Bastlond ST 34.18% 34.18% 34.18% | 34.18% 34.18% 34.18% 34.18% 34.18% 34.18%
efficiency

Partload 6T | |
efficiency heat | 1.1906 1.1906 1.1906 | 1.0829 1.0829 1.0829 1.1906 | 11906 1.1906 |
rate ratio |

Fuel cost from
GT Synch to ST 1,564,884 PKR 4,333,524 PKR
Svnch

14.36% 14.36%

6,620,662 PKR 2,846,515 PKR 7,882,658 PKR 12,042,949 PKR 1,564,884 PKR 4,333,524 PKR 6,620,662 PKR

Start-up ‘
Charges (HSD | 1,712,415 PKR 4,481,055 PKR

6,768,193 PKR 122,151 PKR 122,151 PKR 122,151 PKR 3,082,961 PKR 8,119,103 PKR 12,279,395 PKR 1,712,415 PKR 4,481,055 PKR 6,768,193  PKR
fuell l

From GT

Synchronizati |

onuptoST

Svnch

Operation ‘
|
|
|

from GT Synch 52 min
to ST Svnch

Load from GT

Synch to ST 25 MW
Svnch (MW)

Baseload Unit
efficiency
(HHV)
Partload GT
efficiency heat 1
rate ratio

Revenue from
GTSynchtoST| 1,041,667 PKR 2,884,616 PKR 4,407,052 PKR

Svnch | |

43.13% 43.13% 43.13% 43.13% 43.13% 43.13% 43.13% 43.13% | 4313%

10118 1.0118 10118 1.0386 1.0386 10386

2,107,881 PKR 5,837,208 PKR | 8917957 PKR 1,081,861 PKR 2,995,924 PKR 4,577,106

|
Net Revenue 670,748 PKR 1,596,439 PKR 2,361,141 PKR | 122351 PKR | 122,151 PKR | 122151 PKR 975,080 PKR 2,281,895 PKR 3,361,438 PKR 630,553 PKR 1485131  PKR | 2,191,087
Note 1: Formula for start up charges is given in petition which includes MDI charge and Start up charge. Calculation of start up charge is given above

-~
N
Note 2: Start up charge is to be indexed due to change in fuel prices and Per unit charge for import based on latest applicable Consumer tariff rates and adjustments notified by GoP M _’ ._‘.,9 UM -

Note 3: Efficiencies used above represent Base year efficiencies, which shall be updated based on applicable degradation as per the curve




Black Start Cost - KCCPP

EDG's Operation with Aux Till GT sync with 400V bus 45 min
EDGS Specific Fuel Consumption :
0.24 Liter/KWh
(Base Load @ 1097Kw) /W
Aux Consumption Till GT Startup (KWh) 571.94 KWh
Diesel Consumed By EDGs 136.08 Liters
. Rate of Diesel @ 219.94 PKR/Liter for the month of
Rate of Diesel 219.94 PKR/Liter
August 2022.
Cost of Diesel Consumed by EDGs (A) 29,929 PKR
Fuel Consumed by GT till Sync with 400V bus 390 Liter
Cost of Fuel Consumed by GT till Sync with 400V bus (B) 85,777 PKR
Cost of Diesel Consumed by EDGs & GT during startup C=(A+B) 115,705 PKR
House Normalization time with GT on house Load (HV Switching) 10 Min
GT House load operation time (EDG off - house load on GT) 30 Min
Total Aux Load on GT for 40 Min after synchronization 1,680 Kw
GT fuel flow during 40 Min operation (while GT on house load) 53 LPM
Fu?l C?nsumptlon by GT in 40 Min. synchronization (while HV 2,120 Liters
switching and GT on house load)
Cost of Fuel Consumed by GT in 40 minuts "D" 466,273 PKR
Cost of Diesel Consumed by GT E=(C+D) 581,978 PKR
Operation from GT Synch to ST Synch (min) 52 144 220
Load from GT Synch to ST Synch (Mw) 25 25 25
Open Cycle Station base load (Mw) 174.375 174.375 174.375
HSD price (HHV) (Rs./MMBTU) 6067 6067 6067,
Load (%age of base load of GT) 14.36% 14.36% 14.36%
Baseload GT efficiency 34.18% 34.18% 34.18%
Part load GT efficiency heat rate ratio 1.19062 1.19062 1.19062
Fuel Cost from GT Synch to ST Synch "F" 1,564,884 4,333,524 6,620,662
Cost of Diesel Consumed by GT I=(E+F) 2,146,862 | 4,915503 | 7,202,640
From GT Synchronization up to ST Synch
Operation from GT Synch to ST Synch 52 144 220
Load from GT Synch to ST Synch (Mw) 25.04 25.04 25.04
Baseload Unit efficiency (HHV) 43.13% 43.13% 43.13%
Part load GT efficiency heat rate ratio 1 1 1
Revenue from GT Synch to ST Synch 1,041,667 2,884,616 4,407,052
Net Revenue 1,105,195 | 2,030,886 2,795
S
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Project No. jDocument Name Document Number Revision date Prepared by
IEY/KE/01/2022 List of Documents IEI/KE/01/2022 - PL- 001_A_Results | 11/15/2024 lEl
Percent Load Factor Correction Factor on Gas fuel for Combined Cycle
100.00% 1.0000
95.00% 1.0069
90.00% 1.0143
85.00% 1.0232
80.00% 1.0347
75% (Note-1) 1.0033
71.00% 10104
67.00% 1.0183
64.00% 1.0280
60.00% 1.0400
56.00% 1.0545
53.00% 1.0726
49% (Note-2) 1.0428
47.00% 10525
44.00% 10633
42.00% 1.0763
40.00% 1.0924
37.00% 11121
35.00% 11362
32.00% 11692
30.00% 12133
25% (Note-3) 1.0643
24.00% 10759
22.00% 1.0888
21.00% 11041
20.00% 11229
19.00% 11459
17.00% 11741
16.00% 12116
15.00% 1.2619
12.00% 14119
11.00% 1.5187
10.00% 16528
8.00% 1.8466
Note-1 Heaxnnevalueslmm75%tn53%asmmsﬂ§psmmmmum.lhhassu«ﬁm-swmhewilheshutdm
Note-2 Heat Rate Values from 49% to 30% assumes 02 gas turbines in operation , this assumes 02 gas turbine will be shutdown
Rote-3 Heat Rate Values from 25% to 8% assumes 01 gas turbine in operation , this assumes 03 gas turbine will be shutdown

Note: Use liner interpolation when the load variation values fall between the stated values
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Note: Use linear interpolation when the load variation values fall between the stated values
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roject No. [Document Name o Number lmm date
IE1/KE/01/2022 List of Documents JE/KE/01/2022 - PL- 001_A_Results | 11/15/2024
Percent Load Factor Carrection Factor on HSD fuel for Combined Cycle
100.00% 1.0000
95.00% 1.0051
90.00% 1.0109
85.00% 1.0193
80.00% 1.0294
75% (Note-1) 1.007
71.00% 1.0126
67.00% 1.0197
63.00% 1.0287
60.00% 1.0396
56.00% 1.0488
52.00% 1.0598
49% (Note-2) 1.0339
47.00% 1.041
44.00% 1.0495
42.00% 1.06
39.00% 1.0727
37.00% 1.0841
34.00% 1.0942
32.00% 1.1074
30.00% 1.1195
27.00% 1.1367
25% (Note-3) 1.0507
24.00% 1.0593
22.00% 1.0697
21.00% 1.0824
20.00% 1.0977
19.00% 11116
17.00% 1.1251
16.00% 1139
15.00% 1.1582
12.00% 132713
11.00% 1.4245
10.00% 1.5326
8.00% 16789
Note-1 Heat Rate Values from 75% to 52% assumes 03 gas turbines in operation, this assumes 01 gas turbine will be shutdown
Note-2 Heat Rate Values from 49% to 27% assumes 02 gas turbines in operation , this assumes 02 gas trbine will be shutdown
Note-3 Heat Rate Values from 25% to 8% assumes 01 gas turbine in operation , this assumes 03 gas turbine will be shutdown




Progect

K-Becti Limited

{Decament Name

W yole Power Plan
Rorangi Creek Kavach: Pakatan

{ Document Number Rewsion date {Prepased by

e i AR S SEI S, S NSO IC Do i el ) (RS R  EEC S SN CIRAG SReEE. & i

TENE/OLFI002 - PL- 001 A Resufts | 11103022 Lonnerge maraetonsd 5

Part Load Adpustment Factor Tabde for Net Heat Rate {Natural Ges fuel}

Percent Load Factor Correction Factor on Gas fuel for Sympie Cycie

100.00% 1.0000
SS00% 1.0087
31.00% 19112
86.00% 10208
81.00% 10333
7S% (Note-1) 09981
2 00% 10027
L= %4 1.0090
o8 00% o188
S1L00% 10307
S700% 10460
S300% 10683
S0% {Note-2) 10281
28 00K 10343
43 00% 10426
40.00% 10635
35.00% 11126
3000% 1248
5% {Note -3} 10838
2000% 10922
15.00% 12830
16 50% 2278%
HNote-1 Heat Rate Valoes from 75% 1 $3% assumes 03 s turbmes m aperabon, s assumes 01 gas turbine will be shutdown
Note-2 Heat Rate Volurs from SO% to 30% assumes OF g2s hurtanes s operation , thes assumes 02 gas turtene will be shutdown
Note-3 Heat Rate Vahses Srom 25% 1o 10X assomes 01 ga turbine m operahion , this assumes 03 gas turbine will be shutdown

Note: Use kner interpolation when the load venaton values fall between the stated valves
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Project 1Document Name i Document Number {Revision date  {Prepared by
[e— iEl
288 MW Combmed Cycle Power Plant sy Tabe for Rate (WSO Fuely SEYNEOL/2022 - PL- O01_A Resuits | 11102022 rarege whernans. § 3
Koreng: Creek Karaohi Pakistan

100.00% 1.0000
95.00% 1.003%
90.00% 1.0080
85.00% 1.0148
80.00% 1.0228
75% {Note-1) 1.0033
71.00% 1.0074
68.00% 10117
64.00% 1.0188
60.00% 1.0270
56.00% 1.03%4
52.00% 1.0500
50% (Note-2) 1.0093
45.00% 10184
40.00% 1.0347
35.00% 10532
30.00% 1.1018
25% {Note-3) 1.0290
20.00% 1.0604
15.00% 1.1396
10.00% 1.5381

Nege T et Rate Vahets From T5% 10 S2% assumes 53 gas turtwaes o operation, this assumes C1 gas turbine will be shotdown

Nete-2 ear Rate Valoes from S0% 10 30% assomes B2 gas hurdbaes i operation , this assomes 32 gas turbine will be shurdown

Nete-3 Tt Rate Valoes rom 23% 10 10K assumes 31 ¢33 turbime m 0petation , thes assumes 03 gas turbines wel be shutdown

Note: Use liner interpoiation when the joad variation values fall between the stated values
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248 MW CCPP KORANGI POWER COMPLEX (KPC) NEX
HEAT RATE & CAPACITY PERFORMANCE TEST PRE SGS

Annex J
Degradation Curves



[K-Electric Limted roject Aol W' IEWHER 2018
mgrﬂ“::r Powar Plard Docirmant Name Pare Fite Name | 70201 80ET4 IEI
Pakistan Ravision dals Sept. 14m. 2018 [STROENERGO INTERNATIONAL, a.5
Table 1.10.: Plant performance degradation rates
Power output degradation,. Heat rate degradation
Gas turbine plant Gas lurbine Combined cycle plant
s || Total Recoverable RO Total Recoverable hoc GROSS heal
| P ogrataon o degredaon o i, GTOSS sove JETEONST |sogadatono|cogadatonf | et | e |l
gwer Power Heat rate Heat rate degradation
Power Heatl rate
Ll [nrs] [%] [%6] (%] %) [%] L] [%] (%] [%] [%]
1 0 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0.00
2 200 oog 008 0.00 0.06 0407 0.04 004 0.60 0.03 003
3 400 0.15 015 000 0.13 .14 0.09 0.09 0.00 .06 o7
4 E00 o023 nz3 0 a19 @20 013 013 .00 0.09 0,10
5 800 0.30 0.30 000 G 25 a.27 o7 Q17 0.90 .12 0.14
& 1000 0.38 0.38 0.00 0.31 034 027 0.21 000 0.15 air
7 1200 046 046 0.00 038 G471 026 026 (.00 0.17 020
8 1400 053 0 53 0.00 044 047 030 030 000 020 024
9 1 600 061 G617 .00 050 0.54 034 0.34 0.00 023 027
10 1 800 068 069 a.00 056 a61 .39 0.39 0.00 0.26 0.31
11 2 000 076 0.76 000 083 068 043 043 0.00 029 034
12 2200 084 084 000 089 a4 @47 047 0.00 0.32 0.37
13 2400 081 0.91 0.00 075 081 052 0.52 0.00 0.35 041
14 2600 0.99 099 0.00 081 088 0 56 0.56 000 0.38 044
15 2 BOO 1.07 107 0.00 088 G958 080 060 0.00 o041 48
16 3000 114 114 0.00 094 1.01 0.64 0.64 0.00 044 0.51
17 3 200 122 1.22 000 1.00 1.08 069 0.69 0.00 046 0.54
18 3400 1.30 1.30 0.00 1.07 1.15 073 073 000 049 0.58
19 3 600 1.37 1.37 0.00 1.13 122 o077 077 0.00 0.52 0.61
20 3800 145 1.45 0.00 1.19 128 082 082 000 0.55 065
21 4 000 1.52 1.52 0.00 1.25 1.35 086 086 0.00 0.58 0.68
22 4 200 1.60 1.60 0.00 1.32 142 090 090 0.00 061 0.71
23 4 400 1,68 168 0.00 1.38 148 0594 0.94 0.00 064 075
24 4 600 175 1.75 000 144 155 099 099 000 067 0.78
25 4 800 1.83 1.83 0.00 1.50 1.62 103 103 0.00 0.7¢ 082
26 5.000 1.80 1.90 0.00 1,57 169 1.07 1.07 0.00 073 085
27 5200 1.99 1.99 0.00 1.64 177 141 111 000 075 0s8
28 5400 208 2.08 Q.00 172 1.85 114 1.14 0.00 0.77 0.91
29 5 600 216 2.16 0.00 1.79 1.93 1.18 1.18 000 073 094
30 5800 225 225 0.00 1.87 201 121 1.21 0.00 0.82 0.96
31 6000 233 233 000 164 2.09 724 1.24 0.00 0.64 0.99
32 6200 242 242 0.00 202 217 1.28 1.28 0.00 0.86 102
33 6 400 2.50 2.50 .00 208 225 1.31 1.31 0.00 0.88 1.05
34 6 600 258 2.59 0.00 217 233 1.35 1.38 0.00 087 108
33 6 800 268 268 a.00 224 241 1.38 1.38 0.00 083 111
36 7 000 276 278 0.00 232 250 1.41 1.41 0.00 0.95 114
37 7 200 285 285 0.00 2.39 258 145 1.45 0.00 0.97 116
38 7 400 253 283 0.00 247 2.66 148 1.48 a.00 0,99 119
39 7 600 302 3.02 0.00 254 2.74 1.52 1.52 0.00 1.02 1.22
40 7 800 3.11 3.11 0.00 262 282 1.55 1.55 0.00 1.04 1.25
41 & 000 319 3,19 0.00 2.69 280 158 1.58 0.00 1.06 1.28
42 8 200 328 3.28 0.00 brard 298 162 162 0.00 1.08 131
43 & 400 3.36 3.36 0.00 284 306 165 1.65 0.00 111 1.33
44 8§ 600 345 345 0.00 292 314 1.69 1.69 0.00 113 1.36
45 4 600 3.53 3.53 .00 200 a.22 1,72 1.72 0.00 115 130
46 8 000 362 3.62 0.00 307 330 1.75 1.75 0.00 1.17 142
47 8 200 3:71 371 0.00 3.14 338 172 1.74 000 1.20 1.45
48 3460 379 379 0.00 322 347 1.82 1.82 000 1.22 148
45 8600 J.88 .88 0.00 3.29 355 1.86 1.86 0.00 124 1.57
50 g 800 3.96 J3.96 0.00 3.37 3.63 1.89 1.69 0.00 1.26 1.53
B4 10 000 4.05 4.05 0.00 344 3 192 1.82 0.00 1.28 156
52 11000 4.36 4,36 0.00 371 389 206 2.06 0.00 1ar 1.67
53 12 000 4.67 4.67 0.00 397 427 2.20 2.20 4.00 146 178
54 13 000 4.98 4.98 0.08 4.23 4.55 235 235 0.00 1.55 1.69
55 14 000 528 529 0.0¢ 4.48 483 248 249 4.00 163 2.00
56 15 000 5.60 5.60 0.00 475 511 263 263 0.00 1.72 2N
5 1€ 000 586 5.86 0.00 498 536 274 274 0.00 1.78 2.20
58 17 000 §.12 6:12 0.00 5.20 560 286 286 0.00 1.86 2.29
59 18 000 6.38 .38 0.00 542 584 298 298 0.00 1.93 238
&0 19 000 5.64 664 0.0 5.65 6.08 3.08 3.09 0.00 2.00 247
61 20 000 6.90 .80 0.00 587 532 321 3.21 0.00 208 256
62 21000 710 710 0.00 503 6.49 331 331 0.00 2173 2.64
63 22 000 7.28 7.29 0.00 618 666 341 341 0.00 218 271
64 23000 7.48 748 0.00 6.35 6.83 3.50 3.50 0.00 225 278
&5 24 000 7.67 7.67 0.00 650 7.00 3.60 360 0.00 231 286
66 25 000 7.86 7.86 0.00 666 747 3.70 3.70 0.00 237 293
a7 25 000 4.05 0.00 0.00 332 3.58 268 0,00 0.00 191 219
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K-Eloctric Limited Project Fist N° IEURER12018 I I
248 MW Combined Cycie Power Plant .

Korangi Creek, Karachi Document Name Plark performance degradation rates Fite Name 110, 20180814 E
Pakistan

Revision dane Sept. 14, 2018 ISTROENERGO WNTERNATIONAL, a.s.
Tabie 1.10.: Plant performance degradation rates
Fower output degradation Heat rate degradation
Gas turbine Combined cycle plant Gas turbine Gombined cycle plant
calml;ﬂfn Ad:a’ e Total Recoverable Bare Total Recoverable HEh: GROSS heat
i 2 degradation of | degradation of mwver?ble CROZS p‘.ngr NET W“.’m degradation of | degradation of recuver.able rate RET ot fale
Power Power degradation of | degradation | degradation Heat rate Haat rate degradation of degradation degradation
Powar Heat rate

Ll [hes] 1] [%] [%] %] [%] [] [%] [o] 1) ]
68 26 000 4.36 1.12 0.00 3.59 3.87 276 067 0.00 194 224
69 27 000 467 224 0.00 386 416 283 1.22 a.00 1.87 229
70 28 000 4358 3.36 0.00 4.13 445 2380 1.83 0.00 200 234
i 28 000 529 448 0.00 4.40 4.74 298 244 000 203 239
72 30 000 560 5.60 0.00 467 503 3.05 3.05 0.00 205 244
73 37000 581 581 0.00 4 86 523 313 313 0.60 210 250
74 32 000 602 .02 0.00 5.05 543 320 3.20 0.00 214 2.56
75 33000 624 6.24 0.00 523 563 328 328 0.00 218 262
76 34 000 645 645 0.00 542 583 336 336 000 223 2.68
77 35000 BE7 BE7 0.00 560 603 343 343 0.00 227 2.74
78 36 000 583 683 0.00 575 6.19 350 350 0.00 231 279
78 37 00¢ 7.00 7.00 0.00 5.80 635 356 356 000 235 284
80 38 000 77 717 0.00 6.05 651 362 362 .00 2.38 2.89
81 39 000 733 7.33 0.00 678 6.67 368 368 0.00 242 284
82 40 000 7.50 7.50 0.00 634 683 375 375 0.00 246 3.00
B3 41000 762 7.62 0.00 645 694 379 378 a.00 2438 303
B4 42 000 774 774 0.00 655 708 383 383 0.00 252 307
&5 43 000 7.86 766 0.00 6.66 717 388 388 0.00 2.55 211
&6 44 000 7.98 7.98 0.00 677 7.28 392 392 000 2.58 315
B7 45000 8.09 8,09 0.00 6.87 7.40 397 3.97 0.00 261 319
&8 46 000 821 821 0:00 6.98 751 401 401 0.00 263 3.22
&9 47 000 8.33 833 0.00 7.08 763 4.05 405 000 266 326
80 48 000 845 845 0.60 718 774 4.10 410 0.00 268 3.20

91 49 000

857 857 0.00 730 785 414

0.00 271 3.33

51000 038 0.38 0.00 0.66 arl az1

049
52 000 076 076 0.00 0.93 1.00 043 0.60 067
53 000 114 114 0.00 120 130 0.64 070 0.80
54 000 1.52 1.52 0.00 1,48 1.59 0.86 0.81 0.93
55 000 1.80 1.90 0.00 175 1,89 1.07 1.07 000 091 1.06
56 000 233 233 0.00 208 225 124 124 000 0.99 1,15
57 000 276 276 0.00 243 261 141 141 000 1.06 1.25
58 000 319 319 0.00 276 287 1.58 158 0.00 113 1.35
59 000 3ez2 362 0.00 310 334 175 175 0.00 1.21 145
60 000 405 405 0.00 344 370 182 192 000 128 155
67000 436 438 0.60 371 3.99 206 208 000 1.37 1.67
62 000 467 467 0.00 398 428 220 220 0.00 147 1.79
63000 498 498 0.00 424 457 235 235 0.00 1.56 1.91
64 000 529 529 0.00 4.51 4.86 249 249 0.00 1,66 2.02
655 000 560 5.60 0.00 4.78 515 263 263 0.00 1.75 214
66 000 586 586 0.00 502 540 274 274 000 183 2.24
110 67 000 512 512 0.00 525 565 286 288 0.00 1.91 235
111 68 000 638 638 0.00 548 590 298 298 0.00 1,99 245
112 69 000 564 664 000 571 615 309 308 0,00 2.08 2.55
113 70 000 5.90 £.00 000 505 5.40 321 324 0.00 218 265
114 71000 710 710 0.00 611 658 331 321 0.00 222 273
115 72 000 729 720 0.00 6.28 6.75 341 341 0.00 2.29 2.82
116 73000 748 748 000 644 593 350 250 0.00 236 290
117 74000 767 767 0.00 661 711 3.60 360 0.00 243 298
118 75.000 7.86 7.86 0.00 677 729 370 370 0.00 249 306
119 75000 405 0.00 0.00 344 an 268 0.00 0.00 2.03 232
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K-Electric Limited Prapect Red N* |EUE/D1/2018
’K::;m v Fia Docurent Name Plant performance degradation rates File Nlame |10 20180814 I!I
et Revision datn Sepl 14, 2018 ISTROENERGO INTERNATIONAL. a5,
Table 1.10.: Plant performance degradation rates
Power output degradation Heal rate degradation
Gas turbing Combined cycle piant Gas turbine Combined cycle plant
Calculation | Actual fired ‘Non- Nor-
number hours Toal Recoverable | . overable |GROSS power| NET power ol Recoverdble | . orapie | CROSS heat [ \rr pesy ate
iGgaraon o (deglarahon ol degradation of | degradation | degradation Cegrachiion o | negraddtion of degradation of e degradation
Power Power Bk Heat rate Heat rate ot raie. dagradation
Ll hrs] [%] [%] 1%] 1%] 1%] [%] [*] [%] [%] [%]
120 76000 438 712 0.00 a7 4.00 278 0.61 0.00 207 237
121 77 000 4.67 2.24 0.00 398 429 283 1.22 0.00 210 243
122 78 000 4.98 J.36 0.00 4.26 459 2.90 1.83 0.00 213 248
123 78000 5.28 448 .00 4.53 488 2.98 244 0.00 2.16 254
124 B0 00O 5.60 5.60 0.00 4.80 517 305 3.056 0.00 219 258
125 87000 5.81 5.81 0.00 4.99 537 213 3.13 0.00 2.24 265
126 82 000 602 6.02 0.00 5.18 557 320 3.20 0.00 228 271
127 83 000 6.24 6.24 0.00 5.36 577 3.28 3.28 0.00 2.32 277
128 84 000 645 645 0.00 5.55 587 3.36 3.36 0,00 2.37 283
129 85000 6.67 667 0,00 574 617 3.43 343 0.00 241 289
130 86 000 £.83 6.83 0.00 5.86 633 3.50 3.50 0.00 245 2.94
131 87 000 7.00 7.00 0.00 603 649 356 356 0.00 248 299
132 88 000 1T T A7 000 617 664 362 362 0.00 252 304
133 84 000 7.33 7.33 0.00 6.32 6.80 368 3.68 0.00 256 3.09
134 90 000 7.50 7.50 0.00 646 6.96 375 3.75 0.00 2.60 314
135 97 000 762 7.62 0.00 657 707 379 379 0.00 262 318
136 92 000 774 7.74 0.00 £.68 7.19 383 383 0.00 265 322
137 83000 7.86 7.86 0.00 6.78 7.30 3.88 3.88 0.00 268 325
134 94 000 7.98 7.98 0.00 6.89 741 392 3.92 a.08 271 3.29
139 95 000 8.08 8.0a 0.00 5.99 7.53 397 3.97 0.00 274 333
140 86 000 8.21 8.21 0.00 710 7.64 4.01 4.01 G060 276 3.37
141 87000 833 833 0.00 7.20 775 4.05 4.05 0.00 278 340
58 000 845 8.45 0.00 7.31 787 4.10 4.10 000 281 344
58 000 8.57 8.57 0.00 ?.;{2 414 4.14 2.84 347

Lharey

146 101 000

086

0.63 0.69

0.38 0.21 0.21
147 102 000 0.76 0.76 0.00 1.08 117 043 043 675 0.84
148 103 000 1.14 1.14 .00 1.38 148 064 0.64 0.88 0.99
149 104 000 1.52 152 0.00 1.67 179 0.86 0.88 1060 1.13
150 105 000 1.90 1.90 0.00 1.86 211 1.07 1.07 0.00 113 128
151 106 000 2,33 2.33 0.00 2.31 249 1.24 1.24 000 1.22 141
152 107 000 276 276 0.00 2.67 2 88 141 141 0.00 1.32 1.53
153 108 000 319 319 0.00 3.03 326 158 158 060 141 1 86
154 109 000 3.62 162 0.00 3.39 365 173 175 .00 1.51 1.78
155 110 000 4.05 405 0.00 375 4.03 182 1.82 0.00 160 1.81
156 111 Gog 4.38 4.36 0.00 3.88 429 208 208 000 1.66 1.99
157 112 000 4.67 4.67 0.00 4.22 4.54 2.20 220 000 1.72 207
158 113 000 4.98 4.98 0.00 446 4 80 2.35 2.35 000 1.79 215
159 114 600 529 529 0.00 4.69 505 248 243 0.00 1.85 223
160 115 000 580 560 0.00 4,83 5.31 263 2.63 0.00 19 231
161 116 000 5.86 5.86 0.00 513 552 274 274 .00 1.96 2.38
162 117 600 6.12 6.12 0.00 5.33 574 286 2.86 0.00 2.00 244
163 118 000 £.38 638 0.00 553 595 298 298 0.00 205 2.51
164 119 000 664 6.64 0.00 573 617 308 3.09 G.00 210 257
165 120 000 6.90 £.90 0.00 5.84 6.39 321 3.21 0.00 215 264
166 121 000 710 710 0.00 6.11 6.57 331 331 0.00 222 273
167 122 000 729 7.23 0.00 6.28 675 341 3.41 (e 229 2.82
168 123 000 7.48 748 0.00 6456 694 3.50 3.50 000 236 291
169 124 000 7.67 7.67 000 662 712 360 380 000 244 259
170 125 000 7.86 786 0.00 6.79 7.31 370 3.70 0.00 251 3.08
171 125 000 4,05 0.00 0.00 345 372 268 0.00 0.00 205 234
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K-Electrie Limited Progect Ref N° |ElE/D12018 IEI
248 MW Combined Cycle Power Plant "
Korangi Greek, Karachi Documant Name Plant performance cegradation rates Fifa Name 110 20180914
Reviaron date Sepl 14% 2018 ISTROENERGO INTERNATIONAL, a5

Table I.10.: Plant performance degradation rates

FPower output degradation Heal rate degradation
Gas lurbine Combined cycle plant (Gas turbine Combined cycle plant
Calutation Actual fired Nor- Nor-
number hours Todal Recoverable | . omnia [GROSS power] NET power Tl Recovesble | orabie | GROSS Reat | Ler oot vate
aaﬂfaatlm Of | asgradaton of degradation of | degradation | degradation degraaation ot | degradation of degradation of rale n degradation
ower Pawer Power Heat rate Heat rate Hast sle degradation

[l [hrs] [%] [%] ___[%) L%} [%] [%] [%] [%6] [%] [%]
172 126 000 4.36 1.12 0.00 3.732 4.02 276 0.561 .00 209 240
173 127 000 467 224 0.00 4.01 4.32 283 1.22 0.00 213 246
174 128 000 4.98 336 0.00 424 462 250 1.83 0.00 216 252
175 129 000 529 4. 48 000 457 492 288 244 0.00 2.20 258
176 130 000 5.60 5.60 0.00 4.84 522 305 3.05 0.00 224 2564
177 131 000 581 5.81 0.00 5.03 542 3.13 3.13 0.00 228 2.70
178 132 000 602 6.02 0.00 522 562 3.20 3.20 0.00 233 276
179 133 000 624 6.24 0.00 541 5.82 3.28 3.28 0.00 2.37 2.83
1680 134 000 645 645 0.00 560 6.03 336 3.38 0.00 242 289
181 135 000 6.67 8.67 0.00 579 6.23 343 343 0.00 2.46 2.95
182 136 000 683 £83 0.00 593 639 350 350 0,00 2.50 300
183 137 000 7.00 7.00 0.00 6.08 554 3.56 356 0.00 Z54 305
164 138 000 797 717 0.00 522 6.70 362 362 0.00 2.58 3.10
185 139 000 7.33 7.33 0.00 6.37 6.86 368 3.68 0.00 262 315
186 140 000 7.50 7.80 0.00 652 7.01 3.75 375 0.00 265 320
187 141 000 7.62 7.62 0.00 6.62 713 379 3.79 0.00 268 324
188 142 000 774 7.74 0.00 673 7.24 383 3.83 0.00 271 3.28
189 143 000 7.86 7.86 0.00 6.83 7.36 388 388 0.00 274 332
190 144 000 798 7.98 0.00 694 747 392 3.92 0.00 277 336
191 145 000 8.09 8.09 0.00 705 758 2:97 3.97 0.00 280 3.40
192 146 000 21 821 0.00 7.15 7.70 401 282 343
147 000 833 833 0.00 7.26 7.81 4058 285 347

148 000 845 545 0.00 737 793 410 2.88 3.51

414

149 000

280 354

151 000 068 G776

021

152 000 043 043 0.00 0.82 0.91

153 000 114 1.14 0.00 144 1.55 0.64 0.64 0.00 094 1.06

154 000 1.52 1.52 0.00 1.73 1.86 686 0.88 .00 107 120
202 155 000 1.90 1.90 0.00 202 218 107 1.07 0.00 119 135
203 156 GO0 233 233 0.00 2.38 256 124 124 0.00 120 1.48
204 157 000 2,76 2.76 0.00 274 285 141 141 0.00 1.39 161
205 158 600 318 319 0.00 310 334 158 1.58 0.00 149 1.74
206 159 000 3,62 362 0.00 346 373 1.75 1.75 0.00 1.59 1.87
207 160 000 4.05 4.05 0.00 382 411 192 1.92 0.00 166 199
208 161 000 436 4.38 0.00 4.08 4.39 206 208 0.00 177 210
209 162 600 4.67 4,67 0.00 4.34 467 220 220 0.00 1.85 2.20
210 163 000 4,98 4.98 0.00 459 4.94 235 2:35 0.00 183 2.31
211 164 000 529 529 0.00 4.85 522 249 2.49 (.00 202 242
212 165 000 5.60 5.60 0.00 511 5.50 263 283 0.00 210 252
213 166 000 5.86 5.86 0.00 533 574 274 274 0,00 217 261
214 167 600 612 £.12 0.00 5.55 597 286 2.86 0.00 2.24 270
215 168 000 638 5.38 0.00 577 E27 298 298 0.00 231 279
216 168 000 664 6.64 0.00 5.98 G645 309 J.08 000 238 288
217 170000 5.90 6.90 0.00 B8:21 6.68 3.21 321 0.00 245 287
218 171 000 710 710 0.00 6.368 6 84 331 331 GO0 249 302
219 172 000 7.29 7.29 0.0 6.50 7 oo 347 347 000 254 308
220 173 000 748 748 0.0 6.65 7.15 3.50 3.50 0.00 258 314
221 174 000 7.67 767 0.00 B.7% 731 360 360 000 263 320
222 175 000 7.86 7.86 0.00 .94 748 470 3.70 0.00 267 326
223 175 000 4.05 0.00 0.00 3,60 3.88 2.68 0.00 0.00 2.21 251
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248 MW Combined Cycie Power Plant =

Karang Creek, Karachi Doeumant Nams Plant porformance dagradation rates. File Novre. | 10_XHENGIL

Pakistan Reusion date Sepl 1dth 2018 ISTROENERGO INTERNATIONAL, 2.5

Table 1.10.; Plant performance degradation rates

Power output degradation Heat rate degradation
Gas wrbine Gombined cycle plant Gas lurbine Combined cycie plant
cif;?:?n Am::::lsmc Total Recoverable e Total Recoverable Hor: GROSE heat
degradation of | degradation of a;gei;:;:)?':; G;z;rsjdsr;?r :ei:—a%:?::; degradation of | degradation of d:;:;::;lleof rate N:QL;Z‘:“;?:‘E
Power Fower it Heat rate Heat rate Baakeats degradation
Ll [rs} %] L] [%] [%] [%] %] L] L4 %) [6]
224 176 600 4.36 112 0.00 3,86 416 276 0.61 0.00 223 255
225 177 000 467 224 000 412 444 283 1.22 0.00 224 258
226 178 000 4.98 336 .00 4.38 4.72 280 1.83 0.00 2.26 262
227 179 000 529 448 0.00 4.64 498 298 244 0.00 228 266
228 180 000 5.60 560 0.00 488 527 3.05 3.05 0.00 229 270
229 181 000 581 581 2.00 509 548 313 3.13 Q.00 2.35 277
230 182 000 602 6.02 0.00 529 5869 320 320 0.00 240 284
231 183 000 624 6.24 0.00 548 580 328 328 a.00 245 291
232 184 000 645 645 0,00 568 611 336 336 0.00 251 298
233 165 000 6.67 6.67 0.00 5.87 6.32 343 3.43 0:00 2.56 3.05
234 186 000 683 6.83 9.00 6.03 648 350 350 0.00 261 3.11
235 187 000 7.00 7.00 000 678 665 356 356 000 2 65 317
236 168 000 717 7.17 0.00 6.33 682 362 362 0.00 270 323
237 189 000 7.33 7.33 0.00 649 5.98 388 368 0.00 274 229
238 190 000 7.50 7.50 0.00 664 715 375 a75 0.00 279 335
239 191 000 7.62 7.62 0.00 575 727 378 379 0.00 282 3.39
240 192 000 7.74 7.74 0.00 5.86 7.38 383 383 0.00 288 344
241 193 000 7.86 7.86 0.00 6.97 7.50 3.88 388 .00 288 348
1584 000 7 88 7.98 0.00 7.08 762 382 882 000 283 553
185 000 8.08 8.08 0.00 7.19 7.74 397 3.97 0.00 2,96 3.57
196 000 821 821 0.00 7.30 7.86 4.01 401 0.00 289 3.61
197 000 §.33 8.33 0.00 7.41 7.97 405 4.05 0.00 302 3.65
198 000 752 809 410 000 304 3.69
188 000 7.62 4.14
20000 | 00 | S e 2 s i }
201 000 0.38 0.38 1.01 1.08 021 0.00 0.85 082
251 202 000 076 076 729 1.39 043 0.00 0.87 107
252 203 000 114 114 1.58 171 0864 0.00 109 122
253 204 000 1.82 1.52 187 2.02 086 0.00 1.22 1.37
254 205 000 1.90 180 0.00 216 233 1.07 0.00 1.34 1.51
255 206 000 233 233 0.00 252 27 124 0.00 1.44 1.64
256 207 000 278 276 0.00 288 310 141 000 1.53 1.77
257 208 000 318 318 0.00 324 348 1.58 0.00 163 1.89
258 206 000 362 362 0.00 3.59 287 175 0.00 173 2.02
259 210 000 4,05 4.05 0.00 3.85 425 1.82 0.00 1.82 214
260 211 000 4.36 4.36 0.00 4.21 4.53 208 000 1.90 225
267 212 000 4.67 467 0.00 4.47 4.87 220 0.00 1.99 235
262 213 000 4.98 498 0.00 4.72 508 235 .00 2.07 246
263 214 000 529 529 0.00 4 .88 536 249 0.00 215 2.57
264 215000 560 560 0.00 524 564 283 0.00 224 287
265 216 000 586 586 8.00 546 587 274 0.00 231 276
266 217 000 612 612 0.60 568 6.11 286 0.00 238 285
267 218 000 638 638 0.00 5.90 535 298 @00 245 254
268 215 000 564 664 .00 612 659 308 0.00 2.52 303
269 220 000 680 .90 0.00 6.34 683 321 0.00 259 312
270 221 000 710 718 9.00 6.50 7.o0 337 0.00 265 320
271 222 Doo 729 7.29 0.00 6.66 716 347 0.00 271 327
272 223 000 748 748 0.00 6.81 733 3.50 0.00 277 334
273 224 000 767 767 0.00 6.97 750 360 0.00 283 342
274 225000 786 786 0.00 713 767 370 370 0.00 288 349
275 225 000 4.05 0.00 0.00 3.80 4.09 268 Q.00 0.00 242 273
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K-Electric Limited Projmet Raf N* [EVKEOCT2018
mgmﬁﬁl ER Dacument Neme Piant performance degradation rates File Nars 11020180814 l!l
Pakioian Revisicn date Sopt. 14 2018 ISTROENERGOD INTERNATIONAL, 2.5
Table 1.10.: Plant performance degradation rates
Power output degradation Heat rate degradation
Gas turbine Combined cycle plant Gas lurbine Combined cycle plant
Calc:#sg?n AT:;EN Total Recoverable oy Total Recoverable Wi GROSS heat
- degradationof degradation of | [%C2Verable |GROSS power| NEF PowSr | gragation o asgradaton of | oo | e | NTEE
Power Pawer Dithiar Heat rate Hesat rate Geat rate degradation
L] [rs] [%] [%] [%] [%] [%] 1%] [%] [%] L] [%]
276 226 000 436 112 0.00 407 438 276 067 000 244 278
277 227 000 467 224 0.00 4.33 467 283 122 0.00 247 283
278 228 000 498 336 000 4.60 4.96 280 1.83 0.00 2.50 2.88
279 2289 000 528 4.48 0.00 487 524 298 244 000 253 293
280 230 000 5.60 5.60 0.00 514 553 305 308 0.00 255 208
281 237 000 5.81 587 000 5.31 5,72 313 313 0.00 2.58 303
282 232000 602 602 0.00 549 591 320 3.20 0.00 261 3.07
283 233 000 624 524 000 566 609 328 328 0.04 2.65 3.12
284 234 000 645 645 0.00 5.83 628 336 336 000 268 37
285 235 000 567 6,67 0.00 6.01 647 343 343 0.00 2.1 an
286 236 000 583 683 0.00 615 6.62 350 0.00 274 325
287 237 000 700 7.00 0.00 528 676 356 0.00 276 329
268 238 000 717 717 0.00 642 691 362 0.00 279 3.34
289 239 000 7.33 7.33 0.00 6 56 7.06 368 0.00 282 338
290 240 000 7.50 7.50 0.00 6.70 721 375 0.00 285 342
281 241000 7.62 7.62 0.00 581 7.33 3279 0.00 289 347
292 242 000 774 774 0.00 6,92 745 383 000 292 351
283 243 000 7868 7.88 0.00 704 T 388 0.00 296
294 244 000 798 7.98 a.00 Aith 770 382 0.00 3.00
295 245 000D 808 809 0.00 7.26 782 397 0.00 304
258 246 000 821 821 0.00 7.38 784 401 0.00 367
297 247 000 8.33 833 0.00 749 8.06 4.05 0.00 311
248 000 845 B.45 0.00 7.60 818 410 0.00 314
248 000 857 0.00 772 8.30 317
7 i B U et 3 7 o) i £
5 s 2 = ! = — ¢
251 000 a.38 0.38 111 120 0.95
252 000 0.78 076 141 1.51 108
253 000 1.14 1.14 1.70 1.83 1.29
254 000 1.52 1.52 200 215 1.34
255 000 1.90 1.90 2.29 247 1.07 0.00 147
256 000 233 233 265 285 1.24 0.00 1.57 1.78
257 000 276 278 301 324 141 0.00 1.67 1.91
258 000 3.19 3.18 .08 3.36 362 1.58 0.00 176 203
259 000 362 3.62 0.00 372 400 1.75 0.00 1.86 218
311 260 000 4.05 405 0,00 4.08 439 1.92 0.00 1.95 228
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248 Mw combined Cycis Pawer Fian |

orangi Crewh, Karachi Decument Name Plant porformance degradation rates File Navos 1L10_20180614
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Graph 1.10_part 1/2: Combined cycle plant performance degradation factors
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[K-Electric Limited Project Ref. N° |EVKE/01/2021 I
248 MW Combined Cycle Power Plant Document Name Plant performance degradation rates ‘File Name 1102001

Korangi Creek, Karachi - Liquid fuel operation -
Pakistan Revision date September, 9th, 2021 ISTROENERGO INTERNATIONAL, a.s.

Graph L.1.10_part 1/2: Combined cycle plant performance degradation factors

= GROSS Plant power performances e GROSS Plant heat rate loss
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K-Electric Limited
248 MW Combined Cycle Power Plant

Project Ref. N*

|IEVKE/01/2021

Korangi Creek, Karachi Document Name File Name L_1_10_20210908

Pakistan Revision date September, 9th, 2021 ISTROENERGO INTERNATIONAL, a.s.

Table L.1.10.: Plant performance degradation rates

Power output degradai Heat rate degradation
Gas turbine Combined cycle plant Gas turbine Combined cycle plant
Calcul:tion AC::J8| . Power @ Recoverable Non- Recoverable Non- GROSS heat
T | oo Jcegrasatona| e |G| e | ot [segrasatonar| e | e | Kb
terminals Power Power Heat rate Heatrats degradation

L [hrs] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
1 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 200 -0.50 -0.50 -0.01 -0.38 -0.40 0.27 0.26 0.01 0.13 0.15
3 400 -1.01 -0.99 -0.02 -0.76 -0.79 0.54 0.52 0.02 0.25 0.30
4 600 -1.51 -1.49 -0.02 -1.13 -1.19 0.81 0.78 0.02 0.38 0.45
5 800 -2.02 -1.98 -0.03 -1.51 -1.58 1.08 1.04 0.03 0.51 0.60
6 1000 -2.52 -2.48 -0.04 -1.89 -1.98 1.34 1.30 0.04 0.64 0.75
7 1200 -3.02 -2.98 -0.05 -2.27 -2.37 1.61 1.57 0.05 0.76 0.90
8 1400 -3.53 -3.47 -0.06 -2.64 -2.77 1.88 1.83 0.06 0.89 1.05
9 1600 -4.03 -3.97 -0.06 -3.02 -3.16 2.15 2.09 0.06 1.02 1.20
10 1800 -4.54 -4.46 -0.07 -3.40 -3.56 2.42 2.35 0.07 1.14 1.35
11 2000 -5.04 -4.96 -0.08 -3.78 -3.95 2.69 261 0.08 1.27 1.50
12 2 200 -5.54 -5.46 -0.09 -4.16 -4.35 2.96 2.87 0.09 1.40 1.66
13 2 400 -6.05 -5.95 -0.10 -4.53 -4.74 3.23 3.13 0.10 1.52 1.81
14 2 500 -6.30 -6.20 -0.10 -4.72 -4.94 3.36 3.26 0.10 1.59 1.88
15 2700 -6.61 -6.50 -0.11 -4.98 -5.20 3.50 3.39 0.11 1.65 1.96
16 2900 -6.92 -6.80 -0.12 -5.23 -5.47 3.64 3.53 0.12 1.72 2.05
17 3100 -7.23 -7.10 -0.12 -5.48 -5.73 3.79 3.66 0.12 1.78 213
18 3300 -7.54 -7.40 -0.13 -5.73 -5.99 3.93 3.79 0.13 1.85 2.21
19 3 500 -7.84 -7.70 -0.14 -5.99 -6.26 4.07 3.93 0.14 1.91 2.30
20 3700 -8.15 -8.01 -0.15 -6.24 -6.52 4.21 4.06 0.15 1.97 2.38
21 3900 -8.46 -8.31 -0.16 -6.49 -6.79 4.35 419 0.16 2.04 2.46
22 4100 -8.77 -8.61 -0.16 -6.75 -7.05 4.49 4.33 0.16 2.10 2.55
23 4 300 -9.08 -8.91 -0.17 -7.00 -7.31 463 4.46 0.17 247 263
24 4 500 -9.39 -9.21 -0.18 -7.25 -7.58 4.77 4.59 0.18 2.23 2.71
25 4700 -9.70 -9.51 -0.19 -7.51 -7.84 4.91 473 0.19 2.30 2.80
26 4 900 -10.01 -9.81 -0.20 -7.76 -8.11 5.05 4.86 0.20 2.36 2.88
27 5000 -10.16 -9.96 -0.20 -7.88 -8.24 512 4.92 0.20 2.39 2.92
28 5200 -10.30 -10.09 -0.21 -8.00 -8.36 5.20 499 0.21 243 297
29 5400 -10.44 -10.23 -0.22 -8.12 -8.48 5.27 5.05 0.22 2.46 3.01
30 5600 -10.58 -10.36 -0.22 -8.23 -8.61 5.34 5.12 0.22 2.50 3.06
31 5800 -10.72 -10.49 -0.23 -8.35 -8.73 5.41 5.18 0.23 2.53 311
32 6 000 -10.86 -10.62 -0.24 -8.47 -8.85 5.49 525 0.24 2.57 3:15
33 6 200 -11.01 -10.76 -0.25 -8.58 -8.97 5.56 5.31 0.25 2.60 3.20
34 6 400 -11.15 -10.89 -0.26 -8.70 -9.09 5.63 5.37 0.26 2.64 3.24
35 6 600 -11.29 -11.02 -0.26 -8.82 -9.21 5.70 544 0.26 2.67 3.29
36 6 800 -11.43 -11.16 -0.27 -8.93 -9.34 5.77 5.50 0.27 2.70 3.33
37 7 000 -11.57 -11.29 -0.28 -9.05 -9.46 5.85 5.57 0.28 274 3.38
38 7 200 -11.71 -11.42 -0.29 -9.17 -9.58 5.92 5.63 0.29 271 3.42
39 7 400 -11.85 -11.55 -0.30 -9.29 -9.70 5.99 570 0.30 2.81 3.47
40 7 500 -11.92 -11.62 -0.30 -9.34 -9.76 6.03 5.73 0.30 2.82 3.49
41 7700 -12.00 -11.70 -0.31 -9.41 -9.84 6.07 577 0.31 2.85 3.52
42 7 900 -12.09 -11.77 -0.32 -9.49 -9.91 6.12 5.80 0.32 2.87 3.56
43 8 100 -12.17 -11.85 -0.32 -9.56 -9.99 6.17 5.84 0.32 2.89 3.59
44 8300 -12.26 -11.92 -0.33 -9.63 -10.06 6.21 5.88 0.33 2.92 3.62
45 8 500 -12.34 -12.00 -0.34 -9.70 -10.13 6.26 5.92 0.34 2.94 3.65
46 8 700 -12.42 -12.08 -0.35 -9.77 -10.21 6.30 5.96 0.35 2.96 3.68
47 8 900 -12.51 -12.15 -0.36 -9.84 -10.28 6.35 5.99 0.36 2.98 3.71
48 9 100 -12.59 -12.23 -0.36 -9.91 -10.36 6.40 6.03 0.36 3.01 3.74
49 9 300 -12.68 -12.30 -0.37 -9.98 -10.43 6.44 6.07 0.37 3.03 3.78
50 9 500 -12.76 -12.38 -0.38 -10.06 -10.51 6.49 6.11 0.38 3.05 3.81
51 9700 -12.84 -12.46 -0.39 -10.13 -10.58 6.54 6.15 0.39 3.07 3.84
52 9 900 -12.93 -12.53 -0.40 -10.20 -10.66 6.58 6.19 0.40 3.10 3.87
53 10 000 -12.97 -12.57 -0.40 -10.23 -10.69 6.60 6.20 0.40 3.1 3.89
54 11 000 -13.32 -12.88 -0.44 -10.52 -10.99 6.80 6.36 0.44 3.20 4.01
55 12 000 -13.67 -13.19 -0.48 -10.81 -11.29 6.99 6.51 0.48 3.30 4.13
56 12 500 -13.84 -13.34 -0.50 -10.95 -11.45 7.08 6.58 0.50 3.34 4.19
57 12 501 -3.81 -3.31 -0.50 -2.79 -2.93 2.7 2.21 0.50 1.39 1.78
58 13 000 -4.85 -4.33 -0.52 -3.64 -3.81 3.14 2.62 0.52 1.59 2.02
59 14 000 -6.93 -6.37 -0.56 -5.33 -5.58 4.01 3.45 0.56 1.98 2.51
60 15 000 -9.01 -8.41 -0.60 -7.02 -7.34 4.89 4.29 0.60 2.37 3.00
61 16 000 -10.08 -9.44 -0.64 -7.90 -8.26 5.38 4.74 0.64 2.59 3.28
62 17 000 -11.15 -10.47 -0.68 -8.78 -9.17 5.87 5.19 0.68 2.82 3.56
63 17 500 -11.69 -10.99 -0.70 -9.21 -9.63 6.11 5.41 0.70 2.93 3.70
64 18 000 -11.94 -11.22 -0.72 -9.42 -9.85 6.25 5.53 0.72 299 378
65 19 000 -12.45 -11.69 -0.76 -9.84 -10.28 6.51 5.75 0.76 3.2 3.93
66 20 000 -12.95 -12.15 -0.80 -10.25 -10.71 6.77 5.97 0.80 3.24 4.09
67 21000 -13.32 -12.48 -0.84 -10.56 -11.03 6.96 6.12 0.84 3.34 4.20
68 22000 -13.69 -12.81 -0.88 -10.86 -11.35 7.15 6.27 0.88 3.43 4.32
69 22 500 -13.88 -12.98 -0.90 -11.01 -11.51 7.25 6.35 0.90 3.47 4.37
70 23 000 -14.05 -13.13 -0.92 -11.15 -11.65 7.34 6.42 0.92 3.52 443
71 24 000 -14.39 -13.43 -0.96 -11.43 -11.94 7.53 6.57 0.96 3.61 4.55
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K-Electric Limited Project Ref. N* IEVKE/01/2021
f(‘:n","‘; 2‘:::":“’::;" Fowss st Document Name File Name L_1_10_20210909 l!l
Pakistan Revision date September, 9th, 2021 ISTROENERGO INTERNATIONAL, a.s.
Table L.1.10.: Plant performance degradation rates
Power output dé Heat rate degradation
Gas turbine Combined cycle plant Gas turbine Combined cycle plant
Calculation Actual fired Non- Non-
number hours Power @ | Recoverable | o copie |GROSS power| NET power Recoverable | |\ crabie | CROSSNeat |\ e oot rate
gengrator degradationof degradation of | degradation | degradation Heatrate |degradation of degradation of raie " degradation
terminals Power Heat rate degradation
Power Heat rate
@] [hrs] [%] [%] [%] (%] [%] [%] [%] [%] [%] [%]
72 25 000 -14.73 -13.73 -1.00 -11.71 -12.23 7.72 6.72 1.00 3.71 4.66
73 25 001 -4.91 -3.91 -1.00 -3.71 -3.88 3.33 2.33 1.00 1.74 2.22
74 26 000 -7.03 -5.99 -1.04 -5.43 -5.68 4.23 3.19 1.04 214 272
75 27 000 -9.15 -8.07 -1.08 -7.16 -7.48 512 4.04 1.08 2.53 3.22
76 27 500 -10.21 -9.11 -1.10 -8.02 -8.38 5.57 4.47 1.10 2.78 3.46
77 28 000 -10.65 -9.53 -1.12 -8.38 -8.76 5.78 4.66 1.12 2.83 3.59
78 29 000 -11.54 -10.38 -1.16 -9.11 -9.52 6.20 5.04 1.16 3.03 3.83
79 30 000 -12.43 -11.23 -1.20 -9.84 -10.28 6.63 5.43 1.20 3.22 4.07
80 31 000 -12.88 -11.64 -1.24 -10.20 -10.67 6.86 5.62 1.24 3.34 4.21
81 32 000 -13.33 -12.05 -1.28 -10.57 -11.05 7.10 5.82 1.28 3.45 4.35
82 32 500 -13.656 -12.25 -1.30 -10.76 -11.24 7:24 5.91 1.30 3.51 4.43
83 33 000 -13.73 -12.41 -1.32 -10.91 -11.40 7.31 5.99 1.32 3.56 4.48
84 34 000 -14.10 -12.74 -1.36 -11.21 -11.72 7.50 6.14 1.36 3.65 4.60
85 35 000 -14.47 -13.07 -1.40 -11.51 -12.03 7.69 6.29 1.40 3.74 4.71
86 36 000 -14.88 -13.44 -1.44 -11.85 -12.39 7.91 6.47 1.44 3.84 4.84
87 37 000 -15.29 -13.81 -1.48 -12.20 -12.74 8.14 6.66 1.48 3.95 4.98
88 37 500 -15.50 -14.00 -1.50 -12.37 -12.92 8.25 6.75 1.50 4.00 5.04
89 37 501 -5.63 -4.13 -1.50 -4.32 -4.52 3.74 2.24 1.50 1.98 2.54
90 38 000 -6.66 -5.14 -1.52 -5.16 -5.40 4.19 267 1.52 2017 2.78
91 39 000 -8.74 -7.18 -1.56 -6.85 -7.16 5.07 3.51 1.56 257 3.28
92 40 000 -10.81 -9.21 -1.60 -8.54 -8.93 5.96 4.36 1.60 2.96 3.77
93 41 000 -11.63 -9.99 -1.64 -9.22 -9.63 6.36 4.72 1.64 3.15 4.00
94 42 000 -12.45 -10.77 -1.68 -9.89 -10.34 6.75 5.07 1.68 3.33 4.24
95 42 500 -12.86 -11.16 -1.70 -10.23 -10.69 6.95 5.25 1.70 3.42 4.35
96 43 000 -13.08 -11.36 -1.72 -10.41 -10.88 7.07 5.35 1.72 3.48 4.42
97 44 000 -13.53 -11.77 -1.76 -10.78 -11.27 7.29 5.53 1.76 3.58 4.55
98 45 000 -13.98 -12.18 -1.80 -11.156 -11.65 7.52 5.72 1.80 3.69 468
99 46 000 -14.36 -12.52 -1.84 -11.46 -11.97 7.71 5.87 1.84 3.78 4.80
100 47 000 -14.73 -12.85 -1.88 -11.77 -12.30 791 6.03 1.88 3.87 4.91
101 47 500 -14.92 -13.02 -1.90 -11.92 -12.46 8.01 6.1 1.90 3.92 4.97
102 48 000 -15.16 -13.24 -1.92 -12.12 -12.66 8.14 6.22 1.92 3.98 5.04
103 49 000 -15.65 -13.69 -1.96 -12.52 -13.08 8.39 6.43 1.96 4.10 5.19
104 50 000 -16.13 -14.13 -2.00 -12.91 -13.49 8.65 6.65 2.00 4.21 5.34
105 50 001 -2.00 0.00 -2.00 -1.46 -1.53 2.00 0.00 2.00 1.08 1.52
106 51000 -4.52 -2.52 -2.00 -3.46 -3.62 3.35 1.36 2.00 1.82 2.36
107 52 000 -7.04 -5.04 -2.00 -5.46 -5.71 4.69 2.69 2.00 2.56 3.20
108 52 500 -8.30 -6.30 -2.00 -6.46 -6.76 5.36 3.36 2.00 2.93 3.62
109 53 000 -9.07 -7.07 -2.00 -7.08 -7.41 5.71 3.71 2.00 3.09 3.81
110 54 000 -10.62 -8.62 -2.00 -8.33 -8.71 6.41 4.41 2.00 3.41 4.19
111 55 000 -12.16 -10.16 -2.00 -9.58 -10.01 732 5.12 2.00 3.73 4.56
112 56 000 -12.86 -10.86 -2.00 -10.14 -10.60 7.48 548 2.00 3.90 4.75
113 57 000 -13.57 -11.57 -2.00 -10.69 -11.18 7.85 5.85 2.00 4.08 4.95
114 57 500 -13.92 -11.92 -2.00 -10.97 -11.47 8.03 6.03 2.00 4.16 5.04
115 58 000 -14.13 -12.13 -2.00 -11.13 -11.64 8.14 6.14 2.00 4.22 5.10
116 59 000 -14.55 -12.55 -2.00 -11.46 -11.98 8.37 6.37 2.00 4.32 5.20
117 60 000 -14.97 -12.97 -2.00 -11.78 -12.32 8.60 6.60 2.00 4.43 5.31
118 61000 -15.32 -13.32 -2.00 -12.08 -12.63 8.79 6.79 2.00 4.52 5.44
119 62 000 -16.67 -13.67 -2.00 -12.37 -12.93 8.99 6.99 2.00 461 5.57
120 62 500 -15.84 -13.84 -2.00 -12.52 -13.09 9.08 7.08 2.00 4.66 5.63
121 62 501 -5.81 -3.81 -2.00 -4.28 -4.49 4.71 2.7 2.00 2.78 3.27
122 63 000 -6.85 -4.85 -2.00 -5.14 -5.39 5.14 3.14 2.00 2.97 3.51
123 64 000 -8.93 -6.93 -2.00 -6.87 -7.19 6.01 4.01 2.00 3.35 4.01
124 65 000 -11.01 -9.01 -2.00 -8.59 -8.99 6.88 4.88 2.00 3.73 4.50
125 66 000 -12.08 -10.08 -2.00 -9.48 -9.92 7.37 5.37 2.00 3.95 4.79
126 67 000 -13.15 -11.15 -2.00 -10.37 -10.85 7.87 5.87 2.00 4.16 5.07
127 67 500 -13.69 -11.69 -2.00 -10.82 -11.31 8.12 6.12 2.00 4.27 5.22
128 68 000 -13.94 -11.94 -2.00 -11.02 -11.53 8.25 6.25 2.00 4.33 5.29
129 69 000 -14.45 -12.45 -2.00 -11.44 -11.96 8.51 6.51 2.00 4.44 5.45
130 70 000 -14.95 -12.95 -2.00 -11.86 -12.40 8.77 6.77 2.00 4.56 5.60
131 71000 -156.32 -13.32 -2.00 -12.17 -12.73 8.96 6.96 2.00 4.64 5.72
132 72 000 -15.69 -13.69 -2.00 -12.48 -13.05 9.15 7.15 2.00 4.72 5.83
133 72 500 -15.88 -13.88 -2.00 -12.64 -13.21 9.25 7.25 2.00 476 5.89
134 73 000 -16.05 -14.05 -2.00 -12.78 -13.36 9.34 7.34 2.00 4.80 5.95
135 74 000 -16.39 -14.39 -2.00 -13.06 -13.66 9.53 7.53 2.00 4.88 6.06
136 75 000 -16.73 -14.73 -2.00 -13.34 -13.95 9.72 7.72 2.00 4.96 6.17
137 75 001 -6.91 -4.91 -2.00 -5.27 -5.52 5.33 3.33 2.00 3.08 3.78
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K-Electric Limited

248 MW Combined Cycle Power Plant

Project Ref. N*

|EVKE/01/2021

eraiion Croek: Karasn Document Name File Name L_I_10_20210909
Pakistan Revision date September, Sth, 2021 ISTROENERGO INTERNATIONAL, a.s.
Table L.1.10.: Plant performance degradation rates
Power output degradation Heat rate degradation
Gas turbine Combined cycle plant Gas turbine Combined cycle plant
Calculation Actual fired Nom NOM
number hours Power @ | Recoverable | o o ohie [GROSS power| NET power Recoverable | verapie | CROSS €8l | Nt heat rate
gengrator degradstoniof degradation of | degradation | degradation Heatrgte; |degradation.of degradation of rals 1 degradation
terminals Power Heat rate degradation
Power Heat rate
[l [hrs] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
138 76 000 -9.03 -7.03 -2.00 -7.03 -7.36 6.23 4.23 2.00 3.48 4.29
139 77 000 -11.15 -9.15 -2.00 -8.79 -9.19 712 512 2.00 3.88 4.80
140 77 500 -12.21 -10.21 -2.00 -9.67 -10.11 7.57 5.57 2.00 4.08 5.06
141 78 000 -12.65 -10.65 -2.00 -10.03 -10.49 7.78 578 2.00 417 517
142 79 000 -13.54 -11.54 -2.00 -10.75 -11.25 8.21 6.21 2.00 4.34 5.40
143 80 000 -14.43 -12.43 -2.00 -11.48 -12.00 8.63 6.63 2.00 4.52 5.63
144 81000 -14.88 -12.88 -2.00 -11.84 -12.38 8.86 6.86 2.00 462 5.76
145 82 000 -15.33 -13.33 -2.00 -12.21 -12.76 9.09 7.09 2.00 4.71 5.88
146 82 500 -15.55 -13.55 -2.00 -12.39 -12.95 9.20 7.20 2.00 4.76 594
147 83 000 -15.73 -13.73 -2.00 -12.54 -13.11 9.30 7.30 2.00 4.80 6.00
148 84 000 -16.10 -14.10 -2.00 -12.84 -13.42 9.50 7.50 2.00 4.88 6.11
149 85 000 -16.47 -14.47 -2.00 -13.14 -13.73 9.69 7:69 2.00 4.97 6.21
150 86 000 -16.88 -14.88 -2.00 -13.47 -14.08 9.92 7.92 2.00 5.05 6.33
151 87 000 -17.29 -15.29 -2.00 -13.80 -14.42 10.14 8.14 2.00 5.14 6.45
152 87 500 -17.50 -15.50 -2.00 -13.96 -14.60 10.25 8.25 2.00 5.19 6.50
153 87 501 -7.63 -5.63 -2.00 -5.85 -6.13 5.74 3.74 2.00 3.27 4.06
154 88 000 -8.66 -6.66 -2.00 -6.71 -7.03 6.19 4.19 2.00 3.46 4.31
155 89 000 -10.74 -8.74 -2.00 -8.44 -8.83 7.08 5.08 2.00 3.86 4.82
156 90 000 -12.81 -10.81 -2.00 -10.16 -10.62 7.96 5.96 2.00 4.26 5.32
157 91 000 -13.63 -11.63 -2.00 -10.83 -11.32 8.36 6.36 2.00 4.42 5.54
158 92 000 -14.45 -12.45 -2.00 -11.49 -12.02 8.76 6.76 2.00 4.59 5.75
159 92 500 -14.86 -12.86 -2.00 -11.83 -12.37 8.95 6.95 2.00 467 5.85
160 93 000 -15.08 -13.08 -2.00 -12.01 -12.55 9.07 7.07 2.00 4.71 5.91
161 94 000 -15.53 -13.53 -2.00 -12.37 -12.93 9.29 7.29 2.00 4.80 6.03
162 95 000 -15.98 -13.98 -2.00 -12.73 -13.31 9.52 7.52 2.00 4.89 6.15
163 96 000 -16.36 -14.36 -2.00 -13.03 -13.62 9.72 7.72 2.00 4.96 6.24
164 97 000 -16.73 -14.73 -2.00 -13.33 -13.94 9.91 7.91 2.00 5.04 6.34
165 97 500 -16.92 -14.92 -2.00 -13.48 -14.10 10.01 8.01 2.00 5.08 6.39
166 98 000 -17.16 -15.16 -2.00 -13.68 -14.30 10.14 8.14 2.00 513 6.46
167 99 000 -17.65 -15.65 -2.00 -14.07 -14.71 10.39 8.39 2.00 5.23 6.59
168 100 000 -18.13 -16.13 -2.00 -14.47 -15.12 10.65 8.65 2.00 5.34 6.73
169 100 001 -2.00 0.00 -2.00 -1.57 -1.65 2.00 0.00 2.00 1.08 1.64
170 101 000 -4.52 -2.52 -2.00 -3.58 -3.76 3.35 1.35 2.00 1.82 2.50
171 102 000 -7.04 -5.04 -2.00 -5.60 -5.86 4.69 2.69 2.00 2.56 3.37
172 102 500 -8.30 -6.30 -2.00 -6.61 -6.92 5.36 3.36 2.00 2.93 3.80
173 103 000 -9.07 -7.07 -2.00 -7.24 =1.87 5.71 3.71 2.00 3.09 4.00
174 104 000 -10.62 -8.62 -2.00 -8.50 -8.89 6.41 4.41 2.00 3.41 4.39
175 105 000 -12.16 -10.16 -2.00 -9.77 -10.21 712 512 2.00 3.73 4.79
176 106 000 -12.86 -10.86 -2.00 -10.34 -10.81 7.48 5.48 2.00 3.90 5.01
177 107 000 -13.57 -11.57 -2.00 -10.92 -11.42 7.85 5.85 2.00 4.08 5.23
178 107 500 -13.92 -11.92 -2.00 -11.21 -11.72 8.03 6.03 2.00 4.16 5.34
179 108 000 -14.13 -12.13 -2.00 -11.38 -11.90 8.14 6.14 2.00 4.22 5.40
180 109 000 -14.55 -12.55 -2.00 -11.72 -12.26 8.37 6.37 2.00 4.32 5.54
181 110 000 -14.97 -12.97 -2.00 -12.07 -12.62 8.60 6.60 2.00 4.43 567
182 111 000 -15.32 -13.32 -2.00 -12.33 -12.89 8.79 6.79 2.00 452 576
183 112 000 -15.67 -13.67 -2.00 -12.60 -13.17 8.99 6.99 2.00 4.61 5.85
184 112 500 -15.84 -13.84 -2.00 -12.73 -13.31 9.08 7.08 2.00 4.66 5.90
185 112 501 -5.81 -3.81 -2.00 -4.50 -4.71 4.71 2.71 2.00 2.78 3.51
186 113 000 -6.85 -4.85 -2.00 -5.34 -5.60 5.14 3.14 2.00 2.97 3.74
187 114 000 -8.93 -6.93 -2.00 -7.03 -7.36 6.01 4.01 2.00 3.35 4.20
188 115 000 -11.01 -9.01 -2.00 -8.73 -9.13 6.88 4.88 2.00 3.73 4.66
189 116 000 -12.08 -10.08 -2.00 -9.59 -10.03 7.37 537 2.00 3.95 4.92
190 117 000 -13.15 -11.15 -2.00 -10.45 -10.93 7.87 5.87 2.00 4.16 5.17
191 117 500 -13.69 -11.69 -2.00 -10.88 -11.38 8.12 6.12 2.00 427 5.29
192 118 000 -13.94 -11.94 -2.00 -11.07 -11.58 8.25 6.25 2.00 4.33 5.35
193 119 000 -14.45 -12.45 -2.00 -11.46 -11.99 8.51 6.51 2.00 4.44 5.47
194 120 000 -14.95 -12.95 -2.00 -11.85 -12.39 8.77 6.77 2.00 4.56 5.69
195 121 000 -15.32 -13.32 -2.00 -12.17 -12.72 8.96 6.96 2.00 464 571
196 122 000 -15.69 -13.69 -2.00 -12.48 -13.05 9.15 715 2.00 4.72 5.84
197 122 500 -15.88 -13.88 -2.00 -12.64 -13.22 9.25 7.25 2.00 4.76 5.90
198 123 000 -16.05 -14.05 -2.00 -12.79 -13.37 9.34 7.34 2.00 4.80 5.95
199 124 000 -16.39 -14.39 -2.00 -13.07 -13.67 9.53 7.53 2.00 4.88 6.07
200 125 000 -16.73 -14.73 -2.00 -13.36 -13.96 9.72 T.72 2.00 4.96 6.19
201 125 001 -6.91 -4.91 -2.00 -5.28 -5.54 5.33 3.33 2.00 3.08 3.80
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K-Electric Limited

248 MW Combined Cycle Power Plant

Project Ref. N*

|EVKE/01/2021

[Korangi Creek, Karachi Qotiiment Nems FlsiNane L.110_20210008
Pakistan \ Revision date September, 9th, 2021 ISTROENERGO INTERNATIONAL, a.s.
Table L.1.10.: Plant performance degradation rates 'IV
Power output degradatéi Heat rate degradation
Gas turbine Combined cycle plant Gas turbine Combined cycle plant
Calculation Actual fired Non- Non-
number hours Powsr @ Recoversble | . crable |GROSS power| NET power Recoverable | erable | CROSSheat | et poat rate
genomton: |egradationiol degradation of | degradation | degradation Heatrate |degradationof degradation of rate . degradation
terminals Power Heat rate degradation
Power Heat rate
L] [hrs] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
202 126 000 -9.03 -7.03 -2.00 -7.05 -7.38 6.23 4.23 2.00 3.48 4.32
203 127 000 -11.15 -9.15 -2.00 -8.81 -9.22 7.12 512 2.00 3.88 4.83
204 127 500 -12.21 -10.21 -2.00 -9.69 -10.14 7.57 557 2.00 4.08 5.09
205 128 000 -12.65 -10.65 -2.00 -10.06 -10.52 7.78 5.78 2.00 4.17 5.21
206 129 000 -13.54 -11.54 -2.00 -10.79 -11.28 8.21 6.21 2.00 4.34 5.45
207 130 000 -14.43 -12.43 -2.00 -11.52 -12.04 8.63 6.63 2.00 4.52 5.68
208 131 000 -14.88 -12.88 -2.00 -11.88 -12.42 8.86 6.86 2.00 4.62 5.81
209 132 000 -15.33 -13.33 -2.00 -12.25 -12.81 9.09 7.09 2.00 4.71 5.93
210 132 500 -15.65 -13.55 -2.00 -12.43 -13.00 9.20 7.20 2.00 4.76 6.00
211 133 000 -15.73 -13.73 -2.00 -12.58 -13.15 9.30 7.30 2.00 4.80 6.05
212 134 000 -16.10 -14.10 -2.00 -12.88 -13.47 9.50 7.50 2.00 4.88 6.16
213 135 000 -16.47 -14.47 -2.00 -13.18 -13.78 9.69 7.69 2.00 4.97 6.28
214 136 000 -16.88 -14.88 -2.00 -13.52 -14.13 9.92 7.92 2.00 5.05 6.39
215 137 000 -17.29 -16.29 -2.00 -13.85 -14.47 10.14 8.14 2.00 5.14 6.51
216 137 500 -17.50 -15.50 -2.00 -14.01 -14.65 10.25 8.25 2.00 5.19 6.57
237 137 501 -7.63 -5.63 -2.00 -5.90 -6.18 5.74 3.74 2.00 3.27 4.11
218 138 000 -8.66 -6.66 -2.00 -6.76 -7.08 6.19 4.19 2.00 3.46 4.37
219 139 000 -10.74 -8.74 -2.00 -8.48 -8.88 7.08 5.08 2.00 3.86 4.88
220 140 000 -12.81 -10.81 -2.00 -10.21 -10.68 7.96 5.96 2.00 4.26 5.38
221 141 000 -13.63 -11.63 -2.00 -10.87 -11.37 8.36 6.36 2.00 4.42 5.60
222 142 000 -14.45 -12.45 -2.00 -11.54 -12.07 8.76 6.76 2.00 4.59 5.81
223 142 500 -14.86 -12.86 -2.00 -11.88 -12.42 8.95 6.95 2.00 4.67 5.92
224 143 000 -15.08 -13.08 -2.00 -12.06 -12.61 9.07 7.07 2.00 4.71 5.98
225 144 000 -15.53 -13.53 -2.00 -12.42 -12.98 9.29 7.29 2.00 4.80 6.09
226 145 000 -15.98 -13.98 -2.00 -12.78 -13.36 9.52 7.52 2.00 4.89 6.21
227 146 000 -16.36 -14.36 -2.00 -13.08 -13.68 9.72 7172 2.00 4.96 6.31
228 147 000 -16.73 -14.73 -2.00 -13.39 -13.99 9.91 7.91 2.00 5.04 6.41
229 147 500 -16.92 -14.92 -2.00 -13.54 -14.15 10.01 8.01 2.00 5.08 6.46
230 148 000 -17.16 -15.16 -2.00 -13.73 -14.36 10.14 8.14 2.00 5.13 6.53
231 149 000 -17.65 -15.65 -2.00 -14.13 -14.77 10.39 8.39 2.00 5.23 6.67
232 150 000 -18.13 -16.13 -2.00 -14.52 -15.18 10.65 8.65 2.00 5.34 6.80
233 150 001 -2.00 0.00 -2.00 -1.63 -1.71 2.00 0.00 2.00 1.08 1.70
234 151 000 -4.52 -2.52 -2.00 -3.64 -3.81 3.35 1.36 2.00 1.82 2.56
235 152 000 -7.04 -5.04 -2.00 -5.66 -5.92 4.69 2.69 2.00 2.56 3.43
236 152 500 -8.30 -6.30 -2.00 -6.67 -6.98 5.36 3.36 2.00 2.93 3.86
237 153 000 -9.07 -7.07 -2.00 -7.30 -7.64 571 3.71 2.00 3.09 4.06
238 154 000 -10.62 -8.62 -2.00 -8.56 -8.95 6.41 4.41 2.00 3.41 4.46
239 155 000 -12.16 -10.16 -2.00 -9.83 -10.27 7.42 5.12 2.00 3.73 4.86
240 156 000 -12.86 -10.86 -2.00 -10.40 -10.88 7.48 5.48 2.00 3.90 5.09
241 157 000 -13.57 -11.57 -2.00 -10.98 -11.48 7.85 5.85 2.00 4.08 5.31
242 157 500 -13.92 -11.92 -2.00 -11.27 -11.79 8.03 6.03 2.00 4.16 5.42
243 158 000 -14.13 -12.13 -2.00 -11.45 -11.97 8.14 6.14 2.00 4.22 5.49
244 159 000 -14.55 -12.55 -2.00 -11.79 -12.33 8.37 6.37 2.00 4.32 5.62
245 160 000 -14.97 -12.97 -2.00 -12.14 -12.69 8.60 6.60 2.00 4.43 576
246 161 000 -15.32 -13.32 -2.00 -12.42 -12.99 8.79 6.79 2.00 4.52 5.87
247 162 000 -15.67 -13.67 -2.00 -12.71 -13.28 8.99 6.99 2.00 461 5.99
248 162 500 -15.84 -13.84 -2.00 -12.85 -13.43 9.08 7.08 2.00 4.66 6.05
249 162 501 -5.81 -3.81 -2.00 -4.62 -4.84 4.71 2.1 2.00 2.78 3.64
250 163 000 -6.85 -4.85 -2.00 -5.47 -5.73 5.14 3.14 2.00 2.97 3.89
251 164 000 -8.93 -6.93 -2.00 -7.18 -7.52 6.01 4.01 2.00 3.35 4.38
252 165 000 -11.01 -9.01 -2.00 -8.89 -9.30 6.88 4.88 2.00 3.73 4.87
253 166 000 -12.08 -10.08 -2.00 -9.77 -10.22 7.37 5.37 2.00 3.95 5.14
254 167 000 -13.15 -11.15 -2.00 -10.65 -11.14 7.87 5.87 2.00 4.16 5.42
255 167 500 -13.69 -11.69 -2.00 -11.09 -11.60 8.12 6.12 2.00 4.27 5.56
256 168 000 -13.94 -11.94 -2.00 -11.29 -11.81 8.25 6.25 2.00 4.33 563
257 169 000 -14.45 -12.45 -2.00 -11.70 -12.23 8.51 6.51 2.00 4.44 5.77
258 170 000 -14.95 -12.95 -2.00 -12.11 -12.66 8.77 6.77 2.00 4.56 5.92
259 171 000 -16.32 -13.32 -2.00 -12.40 -12.96 8.96 6.96 2.00 4.64 6.01
260 172 000 -15.69 -13.69 -2.00 -12.69 -13.27 9.15 7.15 2.00 4.72 6.10
261 172 500 -15.88 -13.88 -2.00 -12.84 -13.42 9.25 7.25 2.00 4.76 6.15
262 173 000 -16.05 -14.05 -2.00 -12.97 -13.56 9.34 7.34 2.00 4.80 6.19
263 174 000 -16.39 -14.39 -2.00 -13.23 -13.83 9.53 7.53 2.00 4.88 6.28
264 175 000 -16.73 -14.73 -2.00 -13.50 -14.11 9.72 772 2.00 4.96 6.37
265 175 001 -6.91 -4.91 -2.00 -5.42 -5.68 5.33 3.33 2.00 3.08 3.96
266 176 000 -9.03 -7.03 -2.00 -7.17 -7.50 6.23 4.23 2.00 3.48 4.46
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K-Electric Limited Project Ref. N* IEVKE/01/2021

II(f)Rr-Mn';vl (é?en:m.::i:g:lle e il Document Name File Name L_I_10_20210909 lEl

Falstan WS A/ Revision date September, 9th, 2021 ISTROENERGO INTERNATIONAL, a.s.

Table L.1.10.: Plant performance degradation rates

Power output degradation Heat rate degradation
Gas turbine Combined cycle plant Gas turbine Combined cycle plant
C:I::::::m Acr:.zrﬁs'ed Power @ Recoverable Non- Recoverable Non- GROSS heat
generator | degradation of| S 2 |OETE Y| deoradation | Heatrate |degradatonof| (SRS | rate | "CLERI
terminals Power Heat rate degradation
Power Heat rate

L [hrs] [%] [%] [%] [%] [%] [%] [%] [%] [%] [%]
267 177 000 -11.15 -9.15 -2.00 -8.91 -9.32 7.12 5.12 2.00 3.88 4.98
268 177 500 -12.21 -10.21 -2.00 -9.78 -10.23 7.57 5.57 2.00 4.08 5.20
269 178 000 -12.65 -10.65 -2.00 -10.14 -10.61 7.78 5.78 2.00 4.17 5.31
270 179 000 -13.54 -11.54 -2.00 -10.85 -11.35 8.21 6.21 2.00 4.34 5.53
271 180 000 -14.43 -12.43 -2.00 -11.67 -12.09 8.63 6.63 2.00 4.52 5.74
272 181 000 -14.88 -12.88 -2.00 -11.94 -12.48 8.86 6.86 2.00 462 5.88
273 182 000 -15.33 -13.33 -2.00 -12.31 -12.87 9.09 7.09 2.00 4.71 6.01
274 182 500 -15.55 -13.55 -2.00 -12.49 -13.06 9.20 7.20 2.00 4.76 6.08
275 183 000 -15.73 -13.73 -2.00 -12.65 -13.22 9.30 7.30 2.00 4.80 6.14
276 184 000 -16.10 -14.10 -2.00 -12.96 -13.55 9.50 7.50 2.00 4.88 6.26
277 185 000 -16.47 -14.47 -2.00 -13.26 -13.87 9.69 7.69 2.00 4.97 6.38
278 186 000 -16.88 -14.88 -2.00 -13.60 -14.22 9.92 7.92 2.00 5.05 6.51
279 187 000 -17.29 -15.29 -2.00 -13.94 -14.57 10.14 8.14 2.00 5.14 6.63
280 187 500 -17.50 -15.50 -2.00 -14.11 -14.75 10.25 8.25 2.00 5.19 6.69
281 187 501 -7.63 -5.63 -2.00 -6.00 -6.29 5.74 3.74 2.00 3.27 4.23
282 188 000 -8.66 -6.66 -2.00 -6.86 -7.19 6.19 4.19 2.00 3.46 4.49
283 189 000 -10.74 -8.74 -2.00 -8.59 -8.99 7.08 5.08 2.00 3.86 5.01
284 190 000 -12.81 -10.81 -2.00 -10.32 -10.79 7.96 5.96 2.00 4.26 5.52
285 191 000 -13.63 -11.63 -2.00 -10.99 -11.50 8.36 6.36 2.00 4.42 5.75
286 192 000 -14.45 -12.45 -2.00 -11.67 -12.20 8.76 6.76 2.00 4.59 597
287 192 500 -14.86 -12.86 -2.00 -12.00 -12.55 8.95 6.95 2.00 467 6.08
288 193 000 -15.08 -13.08 -2.00 -12.18 -12.74 9.07 7.07 2.00 4.71 6.14
289 194 000 -15.53 -13.53 -2.00 -12.55 -13.12 9.29 7.29 2.00 4.80 6.26
290 195 000 -15.98 -13.98 -2.00 -12.92 -13.50 9.52 7.52 2.00 4.89 6.39
291 196 000 -16.36 -14.36 -2.00 -13.22 -13.82 9.72 7.72 2.00 4.96 6.49
292 197 000 -16.73 -14.73 -2.00 -13.52 -14.14 9.91 7.91 2.00 5.04 6.59
293 197 500 -16.92 -14.92 -2.00 -13.68 -14.30 10.01 8.01 2.00 5.08 6.64
294 198 000 -17.16 -15.16 -2.00 -13.87 -14.50 10.14 8.14 2.00 5.13 6.71
295 199 000 -17.65 -15.65 -2.00 -14.27 -14.91 10.39 8.39 2.00 5.23 6.85
296 200 000 -18.13 -16.13 -2.00 -14.66 -15.33 10.65 8.65 2.00 5.34 6.99
297 200 001 -2.00 0.00 -2.00 -1.77 -1.85 2.00 0.00 2.00 1.08 1.85
298 201 000 -4.52 -2.52 -2.00 -3.78 -3.96 3.35 1.35 2.00 1.82 2.72
299 202 000 -7.04 -5.04 -2.00 -5.79 -6.06 4.69 2.69 2.00 2.56 3.59
300 202 500 -8.30 -6.30 -2.00 -6.80 -7.12 5.36 3.36 2.00 2.93 4.02
301 203 000 -9.07 -7.07 -2.00 -7.43 -7.78 5.71 3.71 2.00 3.09 4.22
302 204 000 -10.62 -8.62 -2.00 -8.70 -9.09 6.41 4.41 2.00 3.41 4.62
303 205 000 -12.16 -10.16 -2.00 -9.96 -10.41 712 512 2.00 3.73 5.03
304 206 000 -12.86 -10.86 -2.00 -10.53 -11.01 7.48 5.48 2.00 3.90 5.25
305 207 000 -13.57 -11.57 -2.00 -11.11 -11.62 7.85 5.85 2.00 4.08 5.46
306 207 500 -13.92 -11.92 -2.00 -11.40 -11.92 8.03 6.03 2.00 4.16 5.57
307 208 000 -14.13 -12.13 -2.00 -11.57 -12.10 8.14 6.14 2.00 422 5.64
308 209 000 -14.55 -12.55 -2.00 -11.92 -12.46 8.37 6.37 2.00 4.32 5.78
309 210 000 -14.97 -12.97 -2.00 -12.26 -12.81 8.60 6.60 2.00 4.43 5.91
310 211000 -15.32 -13.32 -2.00 -12.54 -13.11 8.79 6.79 2.00 4.52 6.03
311 212 000 -15.67 -13.67 -2.00 -12.83 -13.41 8.99 6.99 2.00 4.61 6.14
312 212 500 -15.84 -13.84 -2.00 -12.97 -13.55 9.08 7.08 2.00 4.66 6.20
313 212501 -5.81 -3.81 -2.00 -4.74 -4.97 4.71 2.71 2.00 2.78 3.78
314 213 000 -6.85 -4.85 -2.00 -5.59 -5.86 5.14 3.14 2.00 2.97 4.03
315 214 000 -8.93 -6.93 -2.00 -7.30 -7.64 6.01 4.01 2.00 3.35 4.52
316 215 000 -11.01 -9.01 -2.00 -9.01 -9.43 6.88 4.88 2.00 3.73 5.01
317 216 000 -12.08 -10.08 -2.00 -9.89 -10.35 7.37 5.37 2.00 3.95 529
318 217 000 -13.15 -11.15 -2.00 -10.77 -11.26 7.87 5.87 2.00 4.16 5.57
319 217 500 -13.69 -11.69 -2.00 -11.21 -11.72 8.12 6.12 2.00 4.27 5.71
320 218 000 -13.94 -11.94 -2.00 -11.42 -11.94 8.25 6.25 2.00 4.33 578
321 219 000 -14.45 -12.45 -2.00 -11.82 -12.36 8.51 6.51 2.00 4.44 5.93
322 220 000 -14.95 -12.95 -2.00 -12.23 -12.79 8.77 6.77 2.00 4.56 6.07
323 221000 -15.32 -13.32 -2.00 -12.53 -13.10 8.96 6.96 2.00 464 6.18
324 222 000 -15.69 -13.69 -2.00 -12.84 -13.42 9.15 745 2.00 472 6.29
325 222 500 -15.88 -13.88 -2.00 -12.99 -13.58 9.25 7.25 2.00 4.76 6.34
326 223 000 -16.05 -14.05 -2.00 -13.13 -13.72 9.34 7.34 2.00 4.80 6.39
327 224 000 -16.39 -14.39 -2.00 -13.40 -14.01 9.53 7.53 2.00 4.88 6.49
328 225 000 -16.73 -14.73 -2.00 -13.68 -14.29 9.72 7.72 2.00 4.96 6.60
329 225 001 -6.91 -4.91 -2.00 -5.60 -5.87 5.33 3.33 2.00 3.08 4.17
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K-Electric Limited Project Ref. N* IEVKE/01/2021

zxg:ﬁ.:. g::.':"::,.c!;le Power Plant Document Name File Name L_I_10_20210909 IE'

Pakistan Revision date September, Sth, 2021 ISTROENERGO INTERNATIONAL, a.s.

Table L.1.10.: Plant performance degradation rates

Power output degradation Heat rate degradation
Gas turbine Combined cycle plant Gas turbipe Combined cycle plant
Calculation Actual fired Non- Nor-
number hours. Power @ Recove(able recoverable |GROSS power| NET power Recover.able recoverable GROSS heat NET heat rate
ge"e,rawr degradation of degradation of | degradation | degradation Heatrate:  degradation;of degradation of e g degradation
terminals Power Power Heat rate Heat Fite degradation
] [hrs] 1%] [%] (%] [%] [%] [%] [%] [%] [%] [%]

330 226 000 -9.03 -7.03 -2.00 -7.35 -7.70 6.23 4.23 2.00 3.48 4.68
331 227 000 -11.15 -9.15 -2.00 -9.11 -9.53 712 5:12 2.00 3.88 519
332 227 500 -12.21 -10.21 -2.00 -9.99 -10.44 7.57 5.57 2.00 4.08 5.45
333 228 000 -12.65 -10.65 -2.00 -10.35 -10.82 7.78 578 2.00 417 5.57
334 229 000 -13.54 -11.54 -2.00 -11.07 -11.57 8.21 6.21 2.00 4.34 5.79
335 230 000 -14.43 -12.43 -2.00 -11.79 -12.33 8.63 6.63 2.00 4.52 6.02
336 231000 -14.88 -12.88 -2.00 -12.14 -12.69 8.86 6.86 2.00 4.62 6.13
337 232 000 -15.33 -13.33 -2.00 -12.49 -13.06 9.09 7.09 2.00 4.71 6.25
338 232 500 -15.55 -13.55 -2.00 -12.67 -13.24 9.20 7.20 2.00 4.76 6.30
339 233 000 -156.73 -13.73 -2.00 -12.81 -13.39 9.30 7.30 2.00 4.80 6.35
340 234 000 -16.10 -14.10 -2.00 -13.10 -13.70 9.50 7.50 2.00 4.88 6.45
341 235 000 -16.47 -14.47 -2.00 -13.39 -14.00 9.69 7.69 2.00 4.97 6.54
342 236 000 -16.88 -14.88 -2.00 -13.71 -14.34 9.92 7.92 2.00 5.05 6.65
343 237 000 -17.29 -15.29 -2.00 -14.04 -14.67 10.14 8.14 2.00 5.14 6.76
344 237 500 -17.50 -15.50 -2.00 -14.20 -14.84 10.25 8.25 2.00 5.19 6.81
345 237 501 -7.63 -5.63 -2.00 -6.09 -6.38 5.74 3.74 2.00 3.27 4.33
346 238 000 -8.66 -6.66 -2.00 -6.95 -7.27 6.19 4.19 2.00 3.46 4.58
347 239 000 -10.74 -8.74 -2.00 -8.66 -9.06 7.08 5.08 2.00 3.86 5.09
348 240 000 -12.81 -10.81 -2.00 -10.37 -10.85 7.96 5.96 2.00 4.26 5.59

Page 7 of 7




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - Gas Operations

Net Heat Rate Degradation Factor - HHV (Gas)

Gas Turbine

Complex (100% LF)

= Correction — Correction

Interval Efficiency Efficiency

= Factor 2 Factor
Tested | Revised Tested | Revised

FY-19 (Test) | 32.20% 32.20% 1.0000 41.72% 41.72% 1.0000
FY-23 (end) | 32.20% 31.59% 1.0193 41.72% 41.10% 1.0152
+500 32.20% | 31.57% 1.0198 41.72% | 41.08% 1.0156
+1000 32.20% | 31.56% 1.0202 41.72% | 41.06% 1.0160
+1500 32.20% | 31.54% 1.0207 41.72% | 41.05% 1.0164
+2000 32.20% | 31.53% 1.0212 41.72% | 41.03% 1.0168
+2500 32.20% | 31.51% 1.0217 41.72% | 41.01% 1.0173
+3000 32.20% | 31.50% 1.0222 41.72% | 41.00% 1.0177
+3500 32.20% | 32.61% 0.9874 41.72% | 41.29% 1.0105
+4000 32.20% | 32.51% 0.9905 41.72% | 41.28% 1.0108
+4500 32.20% | 32.41% 0.9935 41.72% | 41.27% 1.0111
+5000 32.20% | 32.31% 0.9966 41.72% | 41.25% 1.0113
+5500 32.20% | 32.21% 0.9996 41.72% | 41.24% 1.0116
+6000 32.20% | 32.11% 1.0027 41.72% | 41.23% 1.0119
+6500 32.20% | 32.01% 1.0057 41.72% | 41.22% 1.0122
+7000 32.20% 31.92% 1.0088 41.72% 41.21% 1.0124
+7500 32.20% 31.82% 1.0118 41.72% 41.20% 1.0127
+8000 32.20% | 31.72% 1.0149 41.72% | 41.19% 1.0130
+8500 32.20% 31.69% 1.0161 41.72% 41.18% 1.0133
+9000 32.20% | 31.67% 1.0165 41.72% | 41.16% 1.0136
+9500 32.20% | 31.66% 1.0169 41.72% | 41.15% 1.0139
+10000 32.20% | 31.65% 1.0173 41.72% | 41.14% 1.0142
+10500 32.20% | 31.64% 1.0177 41.72% | 41.13% 1.0145
+11000 32.20% | 31.63% 1.0180 41.72% | 41.11% 1.0148
+11500 32.20% | 31.61% 1.0184 41.72% | 41.10% 1.0151
+12000 32.20% | 31.60% 1.0188 41.72% | 41.09% 1.0154
+12500 32.20% | 31.59% 1.0192 41.72% | 41.08% 1.0157
+13000 32.20% | 31.58% 1.0196 41.72% | 41.07% 1.0160
+13500 32.20% | 31.57% 1.0199 41.72% | 41.06% 1.0162
+14000 32.20% | 31.56% 1.0202 41.72% | 41.05% 1.0165
+14500 32.20% 31.55% 1.0205 41.72% 41.04% 1.0167
+15000 32.20% | 31.54% 1.0208 41.72% | 41.03% 1.0170
+15500 32.20% | 31.53% 1.0212 41.72% | 41.02% 1.0172
+16000 32.20% | 31.52% 1.0215 41.72% | 41.01% 1.0175
+16500 32.20% 31.51% 1.0218 41.72% 41.00% 1.0177
+17000 32.20% | 31.50% 1.0221 41.72% | 40.98% 1.0180
+17500 32.20% | 31.49% 1.0224 41.72% | 40.97% 1.0182
+18000 32.20% | 31.48% 1.0227 41.72% | 40.96% 1.0185
+18500 32.20% 31.47% 1.0230 41.72% 40.96% 1.0187




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - Gas Operations

Net Heat Rate Degradation Factor - HHV (Gas)

Gas Turbine . Complex (100% LF) .

Interval Efficiency FOREGHaN Efficiency Carrection

- Factor - Factor

Tested | Revised Tested | Revised

+19000 32.20% | 31.47% 1.0232 41.72% | 40.95% 1.0189
+19500 32.20% | 31.46% 1.0234 41.72% | 40.94% 1.0191
+20000 32.20% 31.45% 1.0236 41.72% 40.93% 1.0193
+20500 32.20% | 31.45% 1.0239 41.72% | 40.93% 1.0195
+21000 32.20% | 31.44% 1.0241 41.72% | 40.92% 1.0196
+21500 32.20% 31.43% 1.0243 41.72% 40.91% 1.0198
+22000 32.20% | 31.43% 1.0245 41.72% | 40.90% 1.0200
+22500 32.20% | 31.42% 1.0248 41.72% | 40.90% 1.0202
+23000 32.20% | 31.41% 1.0250 41.72% | 40.89% 1.0204
+23500 32.20% | 31.41% 1.0252 41.72% | 40.88% 1.0206
+24000 32.20% | 31.40% 1.0254 41.72% | 40.87% 1.0208
+24500 32.20% | 31.39% 1.0256 41.72% | 40.87% 1.0209
+25000 32.20% | 31.39% 1.0258 41.72% | 40.86% 1.0211
+25500 32.20% | 31.38% 1.0261 41.72% | 40.85% 1.0213
+26000 32.20% | 31.37% 1.0263 41.72% | 40.85% 1.0215
+26500 32.20% | 31.37% 1.0265 41.72% | 40.84% 1.0216
+27000 32.20% | 31.36% 1.0267 41.72% | 40.83% 1.0218
+27500 32.20% 31.35% 1.0269 41.72% 40.82% 1.0220
+28000 32.20% | 31.35% 1.0271 41.72% | 40.82% 1.0222
+28500 32.20% | 32.65% 0.9861 41.72% | 42.01% 0.9931
+29000 32.20% | 32.62% 0.9872 41.72% | 41.98% 0.9939
+29500 32.20% | 32.58% 0.9882 41.72% | 41.95% 0.9946
+30000 32.20% | 32.54% 0.9893 41.72% | 41.92% 0.9953
+30500 32.20% | 32.51% 0.9904 41.72% | 41.89% 0.9961
+31000 32.20% 32.47% 0.9915 41.72% 41.86% 0.9968
+31500 32.20% | 32.44% 0.9925 41.72% | 41.83% 0.9975
+32000 32.20% | 32.40% 0.9936 41.72% | 41.79% 0.9983
+32500 32.20% | 32.37% 0.9947 41.72% | 41.76% 0.9990
+33000 32.20% 32.33% 0.9957 41.72% 41.73% 0.9997
+33500 32.20% | 32.30% 0.9967 41.72% | 41.71% 1.0004
+34000 32.20% | 32.28% 0.9975 41.72% | 41.68% 1.0010
+34500 32.20% 32.25% 0.9984 41.72% 41.65% 1.0016
+35000 32.20% 32.22% 0.9992 41.72% 41.63% 1.0023
+35500 32.20% | 32.19% 1.0001 41.72% | 41.60% 1.0029
+36000 32.20% 32.17% 1.0009 41.72% 41.58% 1.0035
+36500 32.20% | 32.14% 1.0018 41.72% | 41.55% 1.0041
+37000 32.20% | 32.11% 1.0026 41.72% | 41.52% 1.0048
+37500 32.20% 32.09% 1.0035 41.72% 41.50% 1.0054
+38000 32.20% | 32.06% 1.0043 41.72% | 41.47% 1.0060
+38500 32.20% | 32.03% 1.0051 41.72% | 41.45% 1.0065




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - Gas Operations

Net Heat Rate Degradation Factor - HHV (Gas)

Gas Turbine

Complex (100% LF)

— Correction — Correction

Interval Efficiency Efficiency

= Factor = Factor

Tested | Revised Tested | Revised

+39000 32.20% | 32.01% 1.0058 41.72% | 41.44% 1.0069
+39500 32.20% | 31.99% 1.0065 41.72% | 41.42% 1.0073
+40000 32.20% | 31.97% 1.0072 41.72% | 41.40% 1.0077
+40500 32.20% | 31.94% 1.0079 41.72% | 41.39% 1.0081
+41000 32.20% | 31.92% 1.0086 41.72% | 41.37% 1.0085
+41500 32.20% | 31.90% 1.0093 41.72% | 41.35% 1.0089
+42000 32.20% | 31.88% 1.0100 41.72% | 41.34% 1.0093
+42500 32.20% | 31.86% 1.0107 41.72% | 41.32% 1.0098
+43000 32.20% 31.83% 1.0114 41.72% 41.30% 1.0102
+43500 32.20% | 31.81% 1.0120 41.72% | 41.29% 1.0105
+44000 32.20% | 31.80% 1.0126 41.72% | 41.27% 1.0108
+44500 32.20% | 31.78% 1.0132 41.72% | 41.26% 1.0112
+45000 32.20% 31.76% 1.0138 41.72% 41.25% 1.0115
+45500 32.20% | 31.74% 1.0144 41.72% | 41.23% 1.0118
+46000 32.20% | 31.72% 1.0149 41.72% | 41.22% 1.0121
+46500 32.20% | 31.70% 1.0155 41.72% | 41.21% 1.0125
+47000 32.20% | 31.69% 1.0161 41.72% | 41.19% 1.0128
+47500 32.20% | 31.67% 1.0167 41.72% | 41.18% 1.0131
+48000 32.20% | 31.65% 1.0173 41.72% | 41.17% 1.0135
+48500 32.20% | 31.63% 1.0178 41.72% | 41.15% 1.0139
+49000 32.20% 31.62% 1.0183 41.72% 41.13% 1.0143
+49500 32.20% 31.60% 1.0188 41.72% 41.12% 1.0147
+50000 32.20% | 31.59% 1.0193 41.72% | 41.10% 1.0152
+50500 32.20% | 31.57% 1.0198 41.72% | 41.08% 1.0156
+51000 32.20% | 31.56% 1.0202 41.72% | 41.06% 1.0161
+51500 32.20% | 31.54% 1.0207 41.72% | 41.04% 1.0165
+52000 32.20% | 31.53% 1.0212 41.72% | 41.03% 1.0170
+52500 32.20% 31.51% 1.0217 41.72% 41.01% 1.0174
+53000 32.20% | 31.50% 1.0222 41.72% | 40.99% 1.0178
+53500 32.20% | 32.61% 0.9874 41.72% | 41.28% 1.0107
+54000 32.20% 32.51% 0.9905 41.72% 41.27% 1.0110
+54500 32.20% | 32.41% 0.9935 41.72% | 41.25% 1.0113
+55000 32.20% | 32.31% 0.9966 41.72% | 41.24% 1.0116
+55500 32.20% | 32.21% 0.9996 41.72% | 41.23% 1.0119
+56000 32.20% | 32.11% 1.0027 41.72% | 41.22% 1.0123
+56500 32.20% | 32.01% 1.0057 41.72% | 41.20% 1.0126
+57000 32.20% | 31.92% 1.0088 41.72% | 41.19% 1.0129
+57500 32.20% | 31.82% 1.0118 41.72% | 41.18% 1.0132
+58000 32.20% | 31.72% 1.0149 41.72% | 41.17% 1.0135
+58500 32.20% | 31.69% 1.0161 41.72% | 41.15% 1.0138




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - Gas Operations

Net Heat Rate Degradation Factor - HHV (Gas)

Gas Turbine ) Complex (100% LF) R

Interval Efficiency Correction Efficiency Carregtio

- Factor - Factor

Tested | Revised Tested | Revised

+59000 32.20% 31.67% 1.0165 41.72% 41.14% 1.0141
+59500 32.20% | 31.66% 1.0169 41.72% | 41.13% 1.0144
+60000 32.20% | 31.65% 1.0173 41.72% | 41.12% 1.0147
+60500 32.20% | 31.64% 1.0177 41.72% | 41.10% 1.0150
+61000 32.20% | 31.63% 1.0180 41.72% | 41.09% 1.0153
+61500 32.20% | 31.61% 1.0184 41.72% | 41.08% 1.0156
+62000 32.20% | 31.60% 1.0188 41.72% | 41.07% 1.0159
+62500 32.20% | 31.59% 1.0192 41.72% | 41.06% 1.0162
+63000 32.20% 31.58% 1.0196 41.72% 41.04% 1.0166
+63500 32.20% | 31.57% 1.0199 41.72% | 41.03% 1.0168
+64000 32.20% | 31.56% 1.0202 41.72% | 41.02% 1.0171
+64500 32.20% | 31.55% 1.0205 41.72% | 41.01% 1.0173
+65000 32.20% 31.54% 1.0208 41.72% 41.00% 1.0176
+65500 32.20% 31.53% 1.0212 41.72% 40.99% 1.0178
+66000 32.20% | 31.52% 1.0215 41.72% | 40.98% 1.0181
+66500 32.20% 31.51% 1.0218 41.72% 40.97% 1.0184
+67000 32.20% | 31.50% 1.0221 41.72% | 40.96% 1.0186
+67500 32.20% | 31.49% 1.0224 41.72% | 40.95% 1.0189
+68000 32.20% | 31.48% 1.0227 41.72% | 40.94% 1.0191
+68500 32.20% 31.47% 1.0230 41.72% 40.93% 1.0193
+69000 32.20% 31.47% 1.0232 41.72% 40.92% 1.0195
+69500 32.20% | 31.46% 1.0234 41.72% | 40.92% 1.0197
+70000 32.20% | 31.45% 1.0236 41.72% | 40.91% 1.0199
+70500 32.20% 31.45% 1.0239 41.72% 40.90% 1.0201
+71000 32.20% 31.44% 1.0241 41.72% 40.89% 1.0203
+71500 32.20% | 31.43% 1.0243 41.72% | 40.88% 1.0205
+72000 32.20% | 31.43% 1.0245 41.72% | 40.88% 1.0207
+72500 32.20% | 31.42% 1.0248 41.72% | 40.87% 1.0209
+73000 32.20% 31.41% 1.0250 41.72% 40.86% 1.0211
+73500 32.20% | 31.41% 1.0252 41.72% | 40.85% 1.0212
+74000 32.20% 31.40% 1.0254 41.72% 40.85% 1.0214
+74500 32.20% | 31.39% 1.0256 41.72% | 40.84% 1.0216
+75000 32.20% 31.39% 1.0258 41.72% 40.83% 1.0218
+75500 32.20% | 31.38% 1.0261 41.72% | 40.82% 1.0220
+76000 32.20% 31.37% 1.0263 41.72% 40.82% 1.0222
+76500 32.20% | 31.37% 1.0265 41.72% | 40.81% 1.0223
+77000 32.20% | 31.36% 1.0267 41.72% | 40.80% 1.0225
+77500 32.20% | 31.35% 1.0269 41.72% | 40.80% 1.0227
+78000 32.20% 31.35% 1.0271 41.72% 40.79% 1.0229
+78500 32.20% | 32.65% 0.9861 41.72% | 41.98% 0.9938




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - Gas Operations

Net Heat Rate Degradation Factor - HHV (Gas)

Gas Turbine ] Complex (100% LF) .

Interval Efficiency Cerrection Efficiency Corrertion
- Factor - Factor

Tested | Revised Tested | Revised

+79000 32.20% | 32.62% 0.9872 41.72% | 41.95% 0.9945
+79500 32.20% | 32.58% 0.9882 41.72% | 41.92% 0.9953
+80000 32.20% 32.54% 0.9893 41.72% 41.89% 0.9960
+80500 32.20% | 32.51% 0.9904 41.72% | 41.86% 0.9967
+81000 32.20% | 32.47% 0.9915 41.72% | 41.83% 0.9975
+81500 32.20% 32.44% 0.9925 41.72% 41.80% 0.9982
+82000 32.20% | 32.40% 0.9936 41.72% | 41.77% 0.9990
+82500 32.20% | 32.37% 0.9947 41.72% | 41.73% 0.9997
+83000 32.20% | 32.33% 0.9957 41.72% | 41.70% 1.0005
+83500 32.20% | 32.30% 0.9967 41.72% | 41.68% 1.0011
+84000 32.20% | 32.28% 0.9975 41.72% | 41.65% 1.0018
+84500 32.20% | 32.25% 0.9984 41.72% | 41.62% 1.0024
+85000 32.20% 32.22% 0.9992 41.72% 41.60% 1.0030
+85500 32.20% | 32.19% 1.0001 41.72% | 41.57% 1.0037
+86000 32.20% | 32.17% 1.0009 41.72% | 41.54% 1.0043
+86500 32.20% | 32.14% 1.0018 41.72% | 41.52% 1.0050
+87000 32.20% 32.11% 1.0026 41.72% 41.49% 1.0056
+87500 32.20% 32.09% 1.0035 41.72% 41.46% 1.0062
+88000 32.20% | 32.06% 1.0043 41.72% | 41.44% 1.0069
+88500 32.20% 32.03% 1.0051 41.72% 41.41% 1.0075
+89000 32.20% 32.01% 1.0058 41.72% 41.39% 1.0080
+89500 32.20% | 31.99% 1.0065 41.72% | 41.37% 1.0085
+90000 32.20% | 31.97% 1.0072 41.72% | 41.35% 1.0090
+90500 32.20% 31.94% 1.0079 41.72% 41.33% 1.0096
+91000 32.20% | 31.92% 1.0086 41.72% | 41.31% 1.0101
+91500 32.20% | 31.90% 1.0093 41.72% | 41.28% 1.0106
+92000 32.20% | 31.88% 1.0100 41.72% | 41.26% 1.0111
+92500 32.20% 31.86% 1.0107 41.72% 41.24% 1.0117
+93000 32.20% 31.83% 1.0114 41.72% 41.22% 1.0122
+93500 32.20% | 31.81% 1.0120 41.72% | 41.20% 1.0127
+94000 32.20% 31.80% 1.0126 41.72% 41.18% 1.0131
+94500 32.20% 31.78% 1.0132 41.72% 41.16% 1.0136
+95000 32.20% | 31.76% 1.0138 41.72% | 41.15% 1.0140
+95500 32.20% | 31.74% 1.0144 41.72% | 41.13% 1.0145
+96000 32.20% 31.72% 1.0149 41.72% 41.11% 1.0149
+96500 32.20% | 31.70% 1.0155 41.72% | 41.09% 1.0153
+97000 32.20% | 31.69% 1.0161 41.72% | 41.07% 1.0158
+97500 32.20% | 31.67% 1.0167 41.72% | 41.06% 1.0162
+98000 32.20% 31.65% 1.0173 41.72% 41.04% 1.0167
+98500 32.20% 31.63% 1.0178 41.72% 41.02% 1.0170




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - Gas Operations

Net Heat Rate Degradation Factor - HHV (Gas)

Gas Turbine . Complex (100% LF) .

Interval Efficiency “ametion Efficiency Laetion
- Factor ~ Factor

Tested | Revised Tested | Revised

+99000 32.20% 31.62% 1.0183 41.72% 41.01% 1.0173
+99500 32.20% 31.60% 1.0188 41.72% 41.00% 1.0176
+100000 32.20% 31.59% 1.0193 41.72% 40.99% 1.0179
+100500 32.20% | 31.57% 1.0198 41.72% | 40.98% 1.0182
+101000 32.20% | 31.56% 1.0202 41.72% | 40.96% 1.0185
+101500 32.20% 31.54% 1.0207 41.72% 40.95% 1.0188
+102000 32.20% 31.53% 1.0212 41.72% 40.94% 1.0191
+102500 32.20% | 31.51% 1.0217 41.72% | 40.93% 1.0194
+103000 32.20% 31.50% 1.0222 41.72% 40.92% 1.0197
+103500 32.20% | 32.61% 0.9874 41.72% | 41.21% 1.0124
+104000 32.20% | 32.51% 0.9905 41.72% | 41.20% 1.0126
+104500 32.20% | 32.41% 0.9935 41.72% | 41.20% 1.0128
+105000 32.20% 32.31% 0.9966 41.72% 41.19% 1.0129
+105500 32.20% | 32.21% 0.9996 41.72% | 41.18% 1.0131
+106000 32.20% | 32.11% 1.0027 41.72% | 41.17% 1.0133
+106500 32.20% | 32.01% 1.0057 41.72% | 41.17% 1.0135
+107000 32.20% 31.92% 1.0088 41.72% 41.16% 1.0137
+107500 32.20% 31.82% 1.0118 41.72% 41.15% 1.0139
+108000 32.20% | 31.72% 1.0149 41.72% | 41.14% 1.0141
+108500 32.20% 31.69% 1.0161 41.72% 41.13% 1.0144
+109000 32.20% 31.67% 1.0165 41.72% 41.12% 1.0148
+109500 32.20% | 31.66% 1.0169 41.72% | 41.10% 1.0151
+110000 32.20% | 31.65% 1.0173 41.72% | 41.09% 1.0155
+110500 32.20% 31.64% 1.0177 41.72% 41.07% 1.0158
+111000 32.20% 31.63% 1.0180 41.72% 41.06% 1.0162
+111500 32.20% | 31.61% 1.0184 41.72% | 41.04% 1.0165
+112000 32.20% | 31.60% 1.0188 41.72% | 41.03% 1.0169
+112500 32.20% 31.59% 1.0192 41.72% 41.02% 1.0172
+113000 32.20% 31.58% 1.0196 41.72% 41.00% 1.0176
+113500 32.20% | 31.57% 1.0199 41.72% | 40.99% 1.0179
+114000 32.20% 31.56% 1.0202 41.72% 40.98% 1.0182
+114500 32.20% 31.55% 1.0205 41.72% 40.96% 1.0185
+115000 32.20% 31.54% 1.0208 41.72% 40.95% 1.0188
+115500 32.20% | 31.53% 1.0212 41.72% | 40.94% 1.0191
+116000 32.20% 31.52% 1.0215 41.72% 40.93% 1.0194
+116500 32.20% | 31.51% 1.0218 41.72% | 40.92% 1.0197
+117000 32.20% | 31.50% 1.0221 41.72% | 40.91% 1.0200
+117500 32.20% | 31.49% 1.0224 41.72% | 40.89% 1.0203
+118000 32.20% 31.48% 1.0227 41.72% 40.88% 1.0206
+118500 32.20% 31.47% 1.0230 41.72% 40.87% 1.0208




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - Gas Operations

Net Heat Rate Degradation Factor - HHV (Gas)
Gas.Tf.lrblne ——— Comple-x '(100% LF) Correction

Interval Efficiency Efficiency

= Factor - Factor

Tested | Revised Tested | Revised

+119000 32.20% | 31.47% 1.0232 41.72% | 40.86% 1.0210
+119500 32.20% 31.46% 1.0234 41.72% | 40.85% 1.0213
+120000 32.20% 31.45% 1.0236 41.72% | 40.84% 1.0215
+120500 32.20% | 31.45% 1.0239 41.72% | 40.84% 1.0217
+121000 32.20% 31.44% 1.0241 41.72% 40.83% 1.0219
+121500 32.20% | 31.43% 1.0243 41.72% | 40.82% 1.0221
+122000 32.20% | 31.43% 1.0245 41.72% | 40.81% 1.0224
+122500 32.20% | 31.42% 1.0248 41.72% | 40.80% 1.0226
+123000 32.20% 31.41% 1.0250 41.72% | 40.79% 1.0228
+123500 32.20% | 31.41% 1.0252 41.72% | 40.78% 1.0230
+124000 32.20% | 31.40% 1.0254 41.72% | 40.78% 1.0232
+124500 32.20% | 31.39% 1.0256 41.72% | 40.77% 1.0234
+125000 32.20% 31.39% 1.0258 41.72% | 40.76% 1.0236
+125500 32.20% 31.38% 1.0261 41.72% | 40.75% 1.0238
+126000 32.20% | 31.37% 1.0263 41.72% | 40.75% 1.0240
+126500 32.20% 31.37% 1.0265 41.72% | 40.74% 1.0242
+127000 32.20% 31.36% 1.0267 41.72% 40.73% 1.0243
+127500 32.20% 31.35% 1.0269 41.72% 40.72% 1.0245
+128000 32.20% | 31.35% 1.0271 41.72% | 40.72% 1.0247
+128500 32.20% | 32.65% 0.9861 41.72% | 41.91% 0.9954
+129000 32.20% 32.62% 0.9872 41.72% | 41.88% 0.9962
+129500 32.20% | 32.58% 0.9882 41.72% | 41.85% 0.9969
+130000 32.20% | 32.54% 0.9893 41.72% | 41.82% 0.9976
+130500 32.20% 32.51% 0.9904 41.72% | 41.79% 0.9984
+131000 32.20% 32.47% 0.9915 41.72% | 41.76% 0.9991
+131500 32.20% | 32.44% 0.9925 41.72% | 41.73% 0.9998
+132000 32.20% | 32.40% 0.9936 41.72% | 41.70% 1.0006
+132500 32.20% 32.37% 0.9947 41.72% | 41.67% 1.0013
+133000 32.20% 32.33% 0.9957 41.72% | 41.64% 1.0021
+133500 32.20% | 32.30% 0.9967 41.72% | 41.61% 1.0027
+134000 32.20% | 32.28% 0.9975 41.72% | 41.58% 1.0034
+134500 32.20% 32.25% 0.9984 41.72% 41.56% 1.0040
+135000 32.20% | 32.22% 0.9992 41.72% | 41.53% 1.0046
+135500 32.20% | 32.19% 1.0001 41.72% | 41.50% 1.0052
+136000 32.20% 32.17% 1.0009 41.72% 41.48% 1.0059
+136500 32.20% 32.14% 1.0018 41.72% 41.45% 1.0065
+137000 32.20% | 32.11% 1.0026 41.72% | 41.43% 1.0071
+137500 32.20% | 32.09% 1.0035 41.72% | 41.40% 1.0078
+138000 32.20% 32.06% 1.0043 41.72% | 41.38% 1.0084
+138500 32.20% 32.03% 1.0051 41.72% 41.35%




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - Gas Operations

Net Heat Rate Degradation Factor - HHV (Gas)
Gas Turbine ] Complex (100% LF) .
— Correction — Correction

Interval Efficiency Efficiency

= Factor - Factor

Tested | Revised Tested | Revised

+139000 32.20% | 32.01% 1.0058 41.72% | 41.33% 1.0095
+139500 32.20% 31.99% 1.0065 41.72% 41.31% 1.0100
+140000 32.20% 31.97% 1.0072 41.72% 41.29% 1.0105

FY 19 : As per 3rd Party Heat Rate Test on Gas Fuel
FY 23 : As per actual operating hours. Operating hours at end of FY23

: 71,836 hours




Korangi Combined Cycle Power Plant (KCccpPp)
Power Output Degradation Table - Gas Operations

Net Output Degradation Factor - CC (Gas) Net Output Degradation Factor - OC (Gas)

N— Tested Combined Cycle | Revised Combined Correction ?\/sctlid()sl::::: Rce;/z:((i)igze Correction
Output (MW) Cycle Output (MW) Factor (MW) (MwW) Factor
FY-19 (Test) 220.83 220.83 1.0000 170.70 170.70 1.0000
FY-23 (end) 220.83 212.32 1.0401 170.70 163.56 1.0437
+500 220.83 212.14 1.0410 170.70 163.41 1.0446
+1000 220.83 211.96 1.0419 170.70 163.26 1.0456
+1500 220.83 211.78 1.0427 170.70 163.11 1.0465
+2000 220.83 211.60 1.0436 170.70 162.96 1.0475
+2500 220.83 211.41 1.0445 170.70 162.81 1.0484
+3000 220.83 211.23 1.0454 170.70 162.66 1.0494
+3500 220.83 218.46 1.0109 170.70 175.10 0.9749
+4000 220.83 218.14 1.0123 170.70 174.10 0.9805
+4500 220.83 217.82 1.0138 170.70 173.11 0.9861
+5000 220.83 217.51 1.0153 170.70 172.13 0.9917
+5500 220.83 217.20 1.0167 170.70 171.17 0.9973
+6000 220.83 216.88 1.0182 170.70 170.21 1.0029
+6500 220.83 216.57 1.0197 170.70 169.27 1.0085
+7000 220.83 216.26 1.0211 170.70 168.33 1.0140
+7500 220.83 215.95 1.0226 170.70 167.41 1.0196
+8000 220.83 215.64 1.0241 170.70 166.49 1.0252
+8500 220.83 215.40 1.0252 170.70 166.08 1.0278
+9000 220.83 215.19 1.0262 170.70 165.91 1.0289
+9500 220.83 214.98 1.0272 170.70 165.73 1.0299
+10000 220.83 214.77 1.0282 170.70 165.56 1.0310
+10500 220.83 214.56 1.0292 170.70 165.39 1.0321
+11000 220.83 214.35 1.0302 170.70 165.22 1.0332
+11500 220.83 214.14 1.0312 170.70 165.05 1.0342
+12000 220.83 213.93 1.0322 170.70 164.88 1.0353
+12500 220.83 213.72 1.0332 170.70 164.71 1.0364
+13000 220.83 213.52 1.0342 170.70 164.54 1.0374
+13500 220.83 213.34 1.0351 170.70 164.39 1.0384
+14000 220.83 213.18 1.0359 170.70 164.26 1.0392
+14500 220.83 213.02 1.0367 170.70 164.13 1.0400
+15000 220.83 212.86 1.0374 170.70 164.00 1.0409
+15500 220.83 212.70 1.0382 170.70 163.87 1.0417
+16000 220.83 212.54 1.0390 170.70 163.73 1.0425
+16500 220.83 212.38 1.0398 170.70 163.60 1.0434
+17000 220.83 212.22 1.0406 170.70 163.47 1.0442
+17500 220.83 212.06 1.0414 170.70 163.34 1.0450
+18000 220.83 211.90 1.0421 170.70 163.21 1.0459
+18500 220.83 211.77 1.0428 170.70 163.11 1.0465
+19000 220.83 211.65 1.0433 170.70 163.02 1.0471
+19500 220.83 211.54 1.0439 170.70 162.92 1.0477
+20000 220.83 211.42 1.0445 170.70 162.83 1.0483
+20500 220.83 211.31 1.0451 170.70 162.74 1.0489
+21000 220.83 211.19 1.0456 170.70 162.65 1.0495
+21500 220.83 211.08 1.0462 170.70 162.55 1.0501
+22000 220.83 210.96 1.0468 170.70 162.46 1.0507
+22500 220.83 210.85 1.0473 170.70 162.37 1.0513




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - Gas Operations

Net Output Degradation Factor - CC (Gas)

Net Output Degradation Factor - OC (Gas)

Tested Combined Cycle | Revised Combined Correction EESEEE SIIPIN Revised simple Correction
Ietteryal Output (MW) Cycle Output (MW) Factor o Cyela Dokpay Factor
(Mw) (Mw)
+23000 220.83 210.73 1.0479 170.70 162.28 1.0519
+23500 220.83 210.62 1.0485 170.70 162.19 1.0525
+24000 220.83 210.51 1.0490 170.70 162.10 1.0531
+24500 220.83 210.39 1.0496 170.70 162.00 1.0537
+25000 220.83 210.28 1.0502 170.70 161.91 1.0543
+25500 220.83 210.16 1.0507 170.70 161.82 1.0549
+26000 220.83 210.05 1.0513 170.70 161.73 1.0554
+26500 220.83 209.94 1.0519 170.70 161.64 1.0560
+27000 220.83 209.82 1.0525 170.70 161.55 1.0566
+27500 220.83 209.71 1.0530 170.70 161.46 1.0572
+28000 220.83 209.59 1.0536 170.70 161.36 1.0578
+28500 220.83 225.49 0.9793 170.70 175.54 0.9724
+29000 220.83 225.14 0.9809 170.70 175.20 0.9743
+29500 220.83 224.78 0.9824 170.70 174.86 0.9762
+30000 220.83 224.42 0.9840 170.70 174.52 0.9781
+30500 220.83 224.06 0.9856 170.70 174.18 0.9800
+31000 220.83 223.71 0.9871 170.70 173.84 0.9819
+31500 220.83 223.36 0.9887 170.70 173.50 0.9838
+32000 220.83 223.00 0.9902 170.70 173.17 0.9857
+32500 220.83 222.65 0.9918 170.70 172.83 0.9876
+33000 220.83 222.30 0.9934 170.70 172.50 0.9895
+33500 220.83 221.90 0.9952 170.70 172.14 0.9916
+34000 220.83 221.47 0.9971 170.70 171.77 0.9938
+34500 220.83 221.04 0.9990 170.70 171.40 0.9959
+35000 220.83 220.62 1.0010 170.70 171.03 0.9980
+35500 220.83 220.19 1.0029 170.70 170.67 1.0002
+36000 220.83 219.77 1.0048 170.70 170.30 1.0023
+36500 220.83 219.35 1.0067 170.70 169.94 1.0045
+37000 220.83 218.93 1.0087 170.70 169.58 1.0066
+37500 220.83 218.52 1.0106 170.70 169.22 1.0088
+38000 220.83 218.10 1.0125 170.70 168.86 1.0109
+38500 220.83 217.78 1.0140 170.70 168.57 1.0126
+39000 220.83 217.51 1.0153 170.70 168.31 1.0142
+39500 220.83 217.23 1.0165 170.70 168.05 1.0157
+40000 220.83 216.96 1.0178 170.70 167.80 1.0173
+40500 220.83 216.69 1.0191 170.70 167.54 1.0188
+41000 220.83 216.42 1.0204 170.70 167.29 1.0204
+41500 220.83 216.15 1.0216 170.70 167.03 1.0219
+42000 220.83 215.88 1.0229 170.70 166.78 1.0235
+42500 220.83 215.61 1.0242 170.70 166.53 1.0250
+43000 220.83 215.35 1.0255 170.70 166.28 1.0266
+43500 220.83 215.11 1.0266 170.70 166.05 1.0280
+44000 220.83 214.88 1.0277 170.70 165.84 1.0293
+44500 220.83 214.65 1.0288 170.70 165.63 1.0306
+45000 220.83 214.43 1.0298 170.70 165.42 1.0319
+45500 220.83 214.20 1.0309 170.70 165.21 1.0332
+46000 220.83 213.98 1.0320 170.70 165.00 1.0345
+46500 220.83 213.75 1.0331 170.70 164.80 1.0358




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - Gas Operations

Net Output Degradation Factor - CC (Gas)

Net Output Degradation Factor - OC (Gas)

Tested Combined Cycle | Revised Combined Correction TestedSimple Revbad Snple Correction
teryal Output (MW) Cycle Output (MW) Factor Cycle Cutpur Cyele Output Factor
(Mw) (MW)
+47000 220.83 213.53 1.0342 170.70 164.59 1.0371
+47500 220.83 213.31 1.0353 170.70 164.38 1.0384
+48000 220.83 213.08 1.0363 170.70 164.17 1.0397
+48500 220.83 212.88 1.0373 170.70 164.00 1.0408
+49000 220.83 212.70 1.0382 170.70 163.85 1.0418
+49500 220.83 212.51 1.0392 170.70 163.70 1.0427
+50000 220.83 212.32 1.0401 170.70 163.56 1.0437
+50500 220.83 212.13 1.0410 170.70 163.41 1.0446
+51000 220.83 211.95 1.0419 170.70 163.26 1.0456
+51500 220.83 211.76 1.0428 170.70 163.11 1.0465
+52000 220.83 211.57 1.0437 170.70 162.96 1.0475
+52500 220.83 211.39 1.0447 170.70 162.81 1.0484
+53000 220.83 211.20 1.0456 170.70 162.66 1.0494
+53500 220.83 218.41 1.0111 170.70 175.10 0.9749
+54000 220.83 218.09 1.0125 170.70 174.10 0.9805
+54500 220.83 217.77 1.0140 170.70 173.11 0.9861
+55000 220.83 217.45 1.0155 170.70 172.13 0.9917
+55500 220.83 217.13 1.0170 170.70 171.17 0.9973
+56000 220.83 216.81 1.0185 170.70 170.21 1.0029
+56500 220.83 216.49 1.0200 170.70 169.27 1.0085
+57000 220.83 216.18 1.0215 170.70 168.33 1.0140
+57500 220.83 215.86 1.0230 170.70 167.41 1.0196
+58000 220.83 215.55 1.0245 170.70 166.49 1.0252
+58500 220.83 215.30 1.0257 170.70 166.08 1.0278
+59000 220.83 215.09 1.0267 170.70 165.91 1.0289
+59500 220.83 214.88 1.0277 170.70 165.73 1.0299
+60000 220.83 214.67 1.0287 170.70 165.56 1.0310
+60500 220.83 214.45 1.0297 170.70 165.39 1.0321
+61000 220.83 214.24 1.0307 170.70 165.22 1.0332
+61500 220.83 214.03 1.0317 170.70 165.05 1.0342
+62000 220.83 213.82 1.0328 170.70 164.88 1.0353
+62500 220.83 213.61 1.0338 170.70 164.71 1.0364
+63000 220.83 213.41 1.0348 170.70 164.54 1.0374
+63500 220.83 213.23 1.0356 170.70 164.39 1.0384
+64000 220.83 213.07 1.0364 170.70 164.26 1.0392
+64500 220.83 212.91 1.0372 170.70 164.13 1.0400
+65000 220.83 212.74 1.0380 170.70 164.00 1.0409
+65500 220.83 212.58 1.0388 170.70 163.87 1.0417
+66000 220.83 212.42 1.0396 170.70 163.73 1.0425
+66500 220.83 212.26 1.0404 170.70 163.60 1.0434
+67000 220.83 212.10 1.0411 170.70 163.47 1.0442
+67500 220.83 211.94 1.0419 170.70 163.34 1.0450
+68000 220.83 211.78 1.0427 170.70 163.21 1.0459
+68500 220.83 211.65 1.0434 170.70 163.11 1.0465
+69000 220.83 211.54 1.0439 170.70 163.02 1.0471
+69500 220.83 211.42 1.0445 170.70 162.92 1.0477
+70000 220.83 211.31 1.0451 170.70 162.83 1.0483
+70500 220.83 211.19 1.0456 170.70 162.74 1.0489




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - Gas Operations

Net Output Degradation Factor - CC (Gas)

Net Output Degradation Factor - OC (Gas)

Tested Combined Cycle | Revised Combined Correction Tested Simple i Correction
gl Output (MW) Cycle Output (MW) Factor Cycle Dutgut Cyiempne Factor
(MW) (Mw)
+71000 220.83 211.08 1.0462 170.70 162.65 1.0495
+71500 220.83 210.96 1.0468 170.70 162.55 1.0501
+72000 220.83 210.85 1.0473 170.70 162.46 1.0507
+72500 220.83 210.73 1.0479 170.70 162.37 1.0513
+73000 220.83 210.62 1.0485 170.70 162.28 1.0519
+73500 220.83 210.50 1.0491 170.70 162.19 1.0525
+74000 220.83 210.39 1.0496 170.70 162.10 1.0531
+74500 220.83 210.27 1.0502 170.70 162.00 1.0537
+75000 220.83 210.16 1.0508 170.70 161.91 1.0543
+75500 220.83 210.04 1.0514 170.70 161.82 1.0549
+76000 220.83 209.93 1.0519 170.70 161.73 1.0554
+76500 220.83 209.81 1.0525 170.70 161.64 1.0560
+77000 220.83 209.70 1.0531 170.70 161.55 1.0566
+77500 220.83 209.58 1.0537 170.70 161.46 1.0572
+78000 220.83 209.47 1.0542 170.70 161.36 1.0578
+78500 220.83 225.35 0.9799 170.70 175.54 0.9724
+79000 220.83 224.99 0.9815 170.70 175.20 0.9743
+79500 220.83 224.63 0.9831 170.70 174.86 0.9762
+80000 220.83 224.27 0.9847 170.70 174.52 0.9781
+80500 220.83 223.91 0.9862 170.70 174.18 0.9800
+81000 220.83 223.56 0.9878 170.70 173.84 0.9819
+81500 220.83 223.20 0.9894 170.70 173.50 0.9838
+82000 220.83 222.85 0.9909 170.70 173.17 0.9857
+82500 220.83 222.50 0.9925 170.70 172.83 0.9876
+83000 220.83 222.15 0.9941 170.70 172.50 0.9895
+83500 220.83 221.74 0.9959 170.70 172.14 0.9916
+84000 220.83 221.31 0.9978 170.70 171.77 0.9938
+84500 220.83 220.88 0.9998 170.70 171.40 0.9959
+85000 220.83 220.45 1.0017 170.70 171.03 0.9980
+85500 220.83 220.03 1.0036 170.70 170.67 1.0002
+86000 220.83 219.60 1.0056 170.70 170.30 1.0023
+86500 220.83 219.18 1.0075 170.70 169.94 1.0045
+87000 220.83 218.76 1.0094 170.70 169.58 1.0066
+87500 220.83 218.34 1.0114 170.70 169.22 1.0088
+88000 220.83 217.92 1.0133 170.70 168.86 1.0109
+88500 220.83 217.59 1.0149 170.70 168.57 1.0126
+89000 220.83 217.29 1.0163 170.70 168.31 1.0142
+89500 220.83 217.00 1.0177 170.70 168.05 1.0157
+90000 220.83 216.70 1.0190 170.70 167.80 1.0173
+90500 220.83 216.41 1.0204 170.70 167.54 1.0188
+91000 220.83 216.11 1.0218 170.70 167.29 1.0204
+91500 220.83 215.82 1.0232 170.70 167.03 1.0219
+92000 220.83 215.53 1.0246 170.70 166.78 1.0235
+92500 220.83 215.24 1.0260 170.70 166.53 1.0250
+93000 220.83 214.95 1.0273 170.70 166.28 1.0266
+93500 220.83 214.69 1.0286 170.70 166.05 1.0280
+94000 220.83 214.44 1.0298 170.70 165.84 1.0293
+94500 220.83 214.19 1.0310 170.70 165.63 1.0306




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - Gas Operations

Net Output Degradation Factor - CC (Gas)

Net Output Degradation Factor - OC (Gas)

ntsral Tested Combined Cycle | Revised Combined Correction -::e;::: dosl::::f Rg;’j:‘:)iltr:s :e Correction
Output (MW) Cycle Output (MW) Factor (MW) (MW) Factor
+95000 220.83 213.95 1.0322 170.70 165.42 1.0319
+95500 220.83 213.70 1.0333 170.70 165.21 1.0332
+96000 220.83 213.46 1.0345 170.70 165.00 1.0345
+96500 220.83 213.21 1.0357 170.70 164.80 1.0358
+97000 220.83 212.97 1.0369 170.70 164.59 1.0371
+97500 220.83 212.73 1.0381 170.70 164.38 1.0384
+98000 220.83 212.48 1.0393 170.70 164.17 1.0397
+98500 220.83 212.30 1.0402 170.70 164.00 1.0408
+99000 220.83 212.14 1.0410 170.70 163.85 1.0418
+99500 220.83 211.98 1.0417 170.70 163.70 1.0427
+100000 220.83 211.82 1.0425 170.70 163.56 1.0437
+100500 220.83 211.66 1.0433 170.70 163.41 1.0446
+101000 220.83 211.50 1.0441 170.70 163.26 1.0456
+101500 220.83 211.35 1.0449 170.70 163.11 1.0465
+102000 220.83 211.19 1.0456 170.70 162.96 1.0475
+102500 220.83 211.03 1.0464 170.70 167.02 1.0220
+103000 220.83 210.88 1.0472 170.70 173.53 0.9837
+103500 220.83 218.08 1.0126 170.70 175.10 0.9749
+104000 220.83 217.78 1.0140 170.70 174.10 0.9805
+104500 220.83 217.49 1.0154 170.70 173.11 0.9861
+105000 220.83 217.19 1.0168 170.70 172.13 0.9917
+105500 220.83 216.89 1.0181 170.70 171.17 0.9973
+106000 220.83 216.60 1.0195 170.70 170.21 1.0029
+106500 220.83 216.30 1.0209 170.70 169.27 1.0085
+107000 220.83 216.01 1.0223 170.70 168.33 1.0140
+107500 220.83 215.72 1.0237 170.70 167.41 1.0196
+108000 220.83 215.43 1.0251 170.70 166.49 1.0252
+108500 220.83 215.18 1.0262 170.70 166.08 1.0278
+109000 220.83 214.96 1.0273 170.70 165.91 1.0289
+109500 220.83 214.74 1.0283 170.70 165.73 1.0299
+110000 220.83 214.52 1.0294 170.70 165.56 1.0310
+110500 220.83 214.30 1.0305 170.70 165.39 1.0321
+111000 220.83 214.08 1.0315 170.70 165.22 1.0332
+111500 220.83 213.87 1.0326 170.70 165.05 1.0342
+112000 220.83 213.65 1.0336 170.70 164.88 1.0353
+112500 220.83 213.43 1.0347 170.70 164.71 1.0364
+113000 220.83 213.21 1.0357 170.70 164.54 1.0374
+113500 220.83 213.03 1.0366 170.70 164.39 1.0384
+114000 220.83 212.86 1.0374 170.70 164.26 1.0392
+114500 220.83 212.69 1.0383 170.70 164.13 1.0400
+115000 220.83 212.52 1.0391 170.70 164.00 1.0409
+115500 220.83 212.36 1.0399 170.70 163.87 1.0417
+116000 220.83 212.19 1.0407 170.70 163.73 1.0425
+116500 220.83 212.02 1.0415 170.70 163.60 1.0434
+117000 220.83 211.85 1.0424 170.70 163.47 1.0442
+117500 220.83 211.69 1.0432 170.70 163.34 1.0450
+118000 220.83 211.52 1.0440 170.70 163.21 1.0459
+118500 220.83 211.38 1.0447 170.70 163.11 1.0465




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - Gas Operations

Net Output Degradation Factor - CC (Gas)

Net Output Degradation Factor - OC (Gas)

Interval Tested Combined Cycle | Revised Combined Correction 1:;15:'2 d(f:t‘:llte R:\\/I:::doilt:sle Correction
Output (MW) Cycle Output (MW) Factor (MW) (MW) Factor
+119000 220.83 211.26 1.0453 170.70 163.02 1.0471
+119500 220.83 211.14 1.0459 170.70 162.92 1.0477
+120000 220.83 211.02 1.0465 170.70 162.83 1.0483
+120500 220.83 210.90 1.0471 170.70 162.74 1.0489
+121000 220.83 210.78 1.0477 170.70 162.65 1.0495
+121500 220.83 210.66 1.0483 170.70 162.55 1.0501
+122000 220.83 210.54 1.0489 170.70 162.46 1.0507
+122500 220.83 210.42 1.0495 170.70 162.37 1.0513
+123000 220.83 210.30 1.0501 170.70 162.28 1.0519
+123500 220.83 210.19 1.0506 170.70 162.19 1.0525
+124000 220.83 210.07 1.0512 170.70 162.10 1.0531
+124500 220.83 209.95 1.0518 170.70 162.00 1.0537
+125000 220.83 209.84 1.0524 170.70 161.91 1.0543
+125500 220.83 209.72 1.0529 170.70 161.82 1.0549
+126000 220.83 209.61 1.0535 170.70 161.73 1.0554
+126500 220.83 209.49 1.0541 170.70 161.64 1.0560
+127000 220.83 209.38 1.0547 170.70 161.55 1.0566
+127500 220.83 209.26 1.0553 170.70 161.46 1.0572
+128000 220.83 209.15 1.0558 170.70 161.36 1.0578
+128500 220.83 224.97 0.9816 170.70 175.54 0.9724
+125000 220.83 224.62 0.9831 170.70 175.20 0.9743
+129500 220.83 224.26 0.9847 170.70 174.86 0.9762
+130000 220.83 223.91 0.9863 170.70 174.52 0.9781
+130500 220.83 223.55 0.9878 170.70 174.18 0.9800
+131000 220.83 223.20 0.9894 170.70 173.84 0.9819
+131500 220.83 222.85 0.9909 170.70 173.50 0.9838
+132000 220.83 222.50 0.9925 170.70 173.17 0.9857
+132500 220.83 222.15 0.9940 170.70 172.83 0.9876
+133000 220.83 221.80 0.9956 170.70 172.50 0.9895
+133500 220.83 221.40 0.9974 170.70 172.14 0.9916
+134000 220.83 220.97 0.9993 170.70 171.77 0.9938
+134500 220.83 220.55 1.0013 170.70 171.40 0.9959
+135000 220.83 220.13 1.0032 170.70 171.03 0.9980
+135500 220.83 219.71 1.0051 170.70 170.67 1.0002
+136000 220.83 219.29 1.0070 170.70 170.30 1.0023
+136500 220.83 218.87 1.0090 170.70 169.94 1.0045
+137000 220.83 218.45 1.0109 170.70 169.58 1.0066
+137500 220.83 218.03 1.0128 170.70 169.22 1.0088
+138000 220.83 217.62 1.0147 170.70 168.86 1.0109
+138500 220.83 217.29 1.0163 170.70 168.57 1.0126
+139000 220.83 216.99 1.0177 170.70 168.31 1.0142
+139500 220.83 216.70 1.0191 170.70 168.05 1.0157
+140000 220.83 216.41 1.0204 170.70 167.80 1.0173

FY 19 : As per 3rd Party Heat Rate Test on Gas Fuel

FY 23 : As per actual operating hours. Operating hours at end of FY23 : 71,836 hours




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - HSD Operations

Net Heat Rate Degradation Factor - HHV (HSD)

Gas Turbine . Complex (100% LF) .

Interval Efficiency REFTEES N Efficiency Lareution

= Factor - Factor
Calculated | Revised Tested Revised

FY-21 (Test) 34.18% 34.18% 1.0000 43.13% | 43.13% 1.0000
FY-23 (end) 34.18% 33.92% 1.0078 43.13% | 42.93% 1.0047
+500 34.18% 33.88% 1.0088 43.13% 42.90% 1.0053
+1000 34.18% 33.85% 1.0097 43.13% | 42.88% 1.0058
+1500 34.18% 33.82% 1.0107 43.13% 42.85% 1.0064
+2000 34.18% 33.79% 1.0116 43.13% 42.83% 1.0069
+2500 34.18% 33.76% 1.0125 43.13% 42.81% 1.0075
+3000 34.18% 33.73% 1.0135 43.13% 42.78% 1.0080
+3500 34.18% 35.13% 0.9729 43.13% 43.74% 0.9861
+4000 34.18% 34.97% 0.9774 43.13% 43.62% 0.9886
+4500 34.18% 34.81% 0.9819 43.13% 43.51% 0.9912
+5000 34.18% 34.65% 0.9864 43.13% 43.40% 0.9937
+5500 34.18% 34.50% 0.9909 43.13% | 43.29% 0.9963
+6000 34.18% 34.40% 0.9938 43.13% 43.22% 0.9979
+6500 34.18% 34.32% 0.9959 43.13% | 43.17% 0.9990
+7000 34.18% 34.25% 0.9980 43.13% | 43.12% 1.0002
+7500 34.18% 34.18% 1.0001 43.13% 43.07% 1.0013
+8000 34.18% 34.11% 1.0022 43.13% 43.02% 1.0025
+8500 34.18% 34.06% 1.0037 43.13% 42.99% 1.0033
+9000 34.18% 34.02% 1.0048 43.13% 42.96% 1.0039
+9500 34.18% 33.98% 1.0060 43.13% 42.93% 1.0045
+10000 34.18% 33.94% 1.0071 43.13% 42.91% 1.0051
+10500 34.18% 33.90% 1.0083 43.13% | 42.88% 1.0058
+11000 34.18% 33.86% 1.0093 43.13% 42.86% 1.0063
+11500 34.18% 33.83% 1.0103 43.13% 42.83% 1.0069
+12000 34.18% 33.80% 1.0113 43.13% 42.81% 1.0074
+12500 34.18% 33.77% 1.0123 43.13% 42.79% 1.0079
+13000 34.18% 33.73% 1.0132 43.13% 42.76% 1.0085
+13500 34.18% 33.70% 1.0143 43.13% | 42.74% 1.0091
+14000 34.18% 33.66% 1.0154 43.13% | 42.72% 1.0096
+14500 34.18% 33.62% 1.0165 43.13% 42.69% 1.0102
+15000 34.18% 33.59% 1.0176 43.13% | 42.67% 1.0108
+15500 34.18% 33.55% 1.0187 43.13% 42.64% 1.0114
+16000 34.18% 34.98% 0.9770 43.13% 43.62% 0.9888
+16500 34.18% 34.83% 0.9815 43.13% 43.50% 0.9913
+17000 34.18% 34.67% 0.9859 43.13% | 43.39% 0.9939
+17500 34.18% 34.51% 0.9904 43.13% 43.28% 0.9964
+18000 34.18% 34.36% 0.9948 43.13% 43.17% 0.9989
+18500 34.18% 34.26% 0.9976 43.13% 43.11% 1.0005
+19000 34.18% 34.20% 0.9996 43.13% 43.06% 1.0015
+19500 34.18% 34.13% 1.0015 43.13% 43.02% 1.0026
+20000 34.18% 34.06% 1.0035 43.13% 42.97% 1.0037




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - HSD Operations

Net Heat Rate Degradation Factor - HHV (HSD)

Gas Turbine X Complex (100% LF) .
e Correction — Correction
Interval Efficiency Esctor Efficiency Fiictor
Calculated | Revised Tested | Revised

+20500 34.18% 33.99% 1.0055 43.13% 42.92% 1.0047
+21000 34.18% 33.95% 1.0069 43.13% 42.89% 1.0055
+21500 34.18% 33.91% 1.0080 43.13% 42.87% 1.0060
+22000 34.18% 33.87% 1.0092 43.13% 42.84% 1.0066
+22500 34.18% 33.83% 1.0103 43.13% 42.82% 1.0072
+23000 34.18% 33.79% 1.0114 43.13% 42.79% 1.0078
+23500 34.18% 33.76% 1.0125 43.13% 42.77% 1.0083
+24000 34.18% 33.73% 1.0135 43.13% 42.75% 1.0088
+24500 34.18% 33.69% 1.0144 43.13% 42.73% 1.0093
+25000 34.18% 33.66% 1.0154 43.13% | 42.71% 1.0098
+25500 34.18% 33.63% 1.0164 43.13% 42.69% 1.0103
+26000 34.18% 33.59% 1.0176 43.13% 42.66% 1.0109
+26500 34.18% 33.55% 1.0189 43.13% 42.63% 1.0116
+27000 34.18% 33.51% 1.0201 43.13% 42.61% 1.0123
+27500 34.18% 33.46% 1.0214 43.13% 42.58% 1.0129
+28000 34.18% 33.42% 1.0227 43.13% | 42.55% 1.0136
+28500 34.18% 36.32% 0.9411 43.13% 44.65% 0.9658
+29000 34.18% 36.06% 0.9479 43.13% 44.46% 0.9701
+29500 34.18% 35.81% 0.9546 43.13% | 44.26% 0.9744
+30000 34.18% 35.56% 0.9613 43.13% 44.06% 0.9788
+30500 34.18% 35.31% 0.9680 43.13% 43.87% 0.9831
+31000 34.18% 35.14% 0.9726 43.13% 43.75% 0.9858
+31500 34.18% 35.02% 0.9761 43.13% 43.66% 0.9878
+32000 34.18% 34.89% 0.9796 43.13% 43.57% 0.9898
+32500 34.18% 34.77% 0.9831 43.13% | 43.48% 0.9918
+33000 34.18% 34.64% 0.9866 43.13% 43.40% 0.9938
+33500 34.18% 34.56% 0.9890 43.13% 43.34% 0.9952
+34000 34.18% 34.50% 0.9908 43.13% 43.29% 0.9963
+34500 34.18% 34.43% 0.9927 43.13% 43.24% 0.9973
+35000 34.18% 34.37% 0.9945 43.13% 43.19% 0.9984
+35500 34.18% 34.31% 0.9963 43.13% 43.15% 0.9995
+36000 34.18% 34.26% 0.9977 43.13% 43.11% 1.0003
+36500 34.18% 34.22% 0.9988 43.13% 43.08% 1.0010
+37000 34.18% 34.18% 0.9999 43.13% 43.06% 1.0017
+37500 34.18% 34.14% 1.0011 43.13% 43.03% 1.0023
+38000 34.18% 34.11% 1.0022 43.13% 43.00% 1.0030
+38500 34.18% 34.07% 1.0032 43.13% 42.98% 1.0035
+39000 34.18% 34.04% 1.0042 43.13% 42.96% 1.0040
+39500 34.18% 34.00% 1.0052 43.13% 42.94% 1.0044
+40000 34.18% 33.97% 1.0062 43.13% 42.92% 1.0049
+40500 34.18% 33.94% 1.0071 43.13% 42.90% 1.0053
+41000 34.18% 35.36% 0.9666 43.13% 43.87% 0.9831
+41500 34.18% 35.20% 0.9710 43.13% 43.76% 0.9855




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - HSD Operations

Net Heat Rate Degradation Factor - HHV (HSD)

Gas Turbine . Complex (100% LF) .
— Correction — Correction

Interval Efficiency Efficiency

= Factor . Factor

Calculated | Revised Tested | Revised

+42000 34.18% 35.05% 0.9753 43.13% 43.66% 0.9878
+42500 34.18% 34.89% 0.9796 43.13% 43.56% 0.9901
+43000 34.18% 34.74% 0.9840 43.13% 43.46% 0.9924
+43500 34.18% 34.63% 0.9870 43.13% 43.39% 0.9940
+44000 34.18% 34.54% 0.9895 43.13% 43.33% 0.9953
+44500 34.18% 34.46% 0.9920 43.13% 43.28% 0.9965
+45000 34.18% 34.37% 0.9945 43.13% 43.22% 0.9978
+45500 34.18% 34.28% 0.9970 43.13% 43.17% 0.9991
+46000 34.18% 34.23% 0.9987 43.13% 43.13% 0.9999
+46500 34.18% 34.18% 1.0000 43.13% 43.11% 1.0005
+47000 34.18% 34.14% 1.0013 43.13% 43.08% 1.0011
+47500 34.18% 34.09% 1.0026 43.13% 43.06% 1.0017
+48000 34.18% 34.05% 1.0039 43.13% 43.03% 1.0023
+48500 34.18% 34.01% 1.0050 43.13% 43.00% 1.0029
+49000 34.18% 33.98% 1.0059 43.13% 42.98% 1.0035
+49500 34.18% 33.95% 1.0069 43.13% 42.95% 1.0041
+50000 34.18% 33.92% 1.0078 43.13% 42.93% 1.0047
+50500 34.18% 33.88% 1.0088 43.13% 42.90% 1.0053
+51000 34.18% 33.85% 1.0097 43.13% 42.88% 1.0059
+51500 34.18% 33.82% 1.0107 43.13% 42.85% 1.0065
+52000 34.18% 33.79% 1.0116 43.13% 42.83% 1.0070
+52500 34.18% 33.76% 1.0125 43.13% 42.80% 1.0076
+53000 34.18% 33.73% 1.0135 43.13% 42.78% 1.0082
+53500 34.18% 35.13% 0.9729 43.13% 43.73% 0.9862
+54000 34.18% 34.97% 0.9774 43.13% 43.61% 0.9888
+54500 34.18% 34.81% 0.9819 43.13% 43.50% 0.9914
+55000 34.18% 34.65% 0.9864 43.13% 43.39% 0.9940
+55500 34.18% 34.50% 0.9909 43.13% 43.27% 0.9966
+56000 34.18% 34.40% 0.9938 43.13% | 43.20% 0.9982
+56500 34.18% 34.32% 0.9959 43.13% 43.15% 0.9994
+57000 34.18% 34.25% 0.9980 43.13% 43.10% 1.0006
+57500 34.18% 34.18% 1.0001 43.13% 43.05% 1.0018
+58000 34.18% 34.11% 1.0022 43.13% 43.00% 1.0030
+58500 34.18% 34.06% 1.0037 43.13% 42.97% 1.0038
+59000 34.18% 34.02% 1.0048 43.13% 42.94% 1.0044
+59500 34.18% 33.98% 1.0060 43.13% 42.91% 1.0050
+60000 34.18% 33.94% 1.0071 43.13% 42.88% 1.0057
+60500 34.18% 33.90% 1.0083 43.13% 42.86% 1.0063
+61000 34.18% 33.86% 1.0093 43.13% 42.83% 1.0069
+61500 34.18% 33.83% 1.0103 43.13% 42.81% 1.0074
+62000 34.18% 33.80% 1.0113 43.13% 42.79% 1.0080
+62500 34.18% 33.77% 1.0123 43.13% 42.76% 1.0085
+63000 34.18% 33.73% 1.0132 43.13% 42.74% 1.0091

,q.\‘\‘G SERV/C‘,_:,‘;"} :
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Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - HSD Operations

Net Heat Rate Degradation Factor - HHV (HSD)

Gas Turbine . Complex (100% LF) i
— Correction — Correction
Interval Efficiency — Efficiency -
Calculated | Revised Tested | Revised

+63500 34.18% 33.70% 1.0143 43.13% 42.71% 1.0097
+64000 34.18% 33.66% 1.0154 43.13% 42.69% 1.0102
+64500 34.18% 33.62% 1.0165 43.13% 42.67% 1.0108
+65000 34.18% 33.59% 1.0176 43.13% 42.64% 1.0114
+65500 34.18% 33.55% 1.0187 43.13% 42.62% 1.0120
+66000 34.18% 34.98% 0.9770 43.13% 43.59% 0.9894
+66500 34.18% 34.83% 0.9815 43.13% 43.48% 0.9919
+67000 34.18% 34.67% 0.9859 43.13% 43.37% 0.9945
+67500 34.18% 34.51% 0.9904 43.13% 43.26% 0.9970
+68000 34.18% 34.36% 0.9948 43.13% 43.15% 0.9995
+68500 34.18% 34.26% 0.9976 43.13% 43.08% 1.0011
+69000 34.18% 34.20% 0.9996 43.13% 43.03% 1.0022
+69500 34.18% 34.13% 1.0015 43.13% 42.99% 1.0032
+70000 34.18% 34.06% 1.0035 43.13% 42.94% 1.0043
+70500 34.18% 33.99% 1.0055 43.13% 42.90% 1.0054
+71000 34.18% 33.95% 1.0069 43.13% 42.87% 1.0061
+71500 34.18% 33.91% 1.0080 43.13% 42.84% 1.0067
+72000 34.18% 33.87% 1.0092 43.13% 42.82% 1.0073
+72500 34.18% 33.83% 1.0103 43.13% 42.79% 1.0079
+73000 34.18% 33.79% 1.0114 43.13% 42.77% 1.0084
+73500 34.18% 33.76% 1.0125 43.13% 42.74% 1.0090
+74000 34.18% 33.73% 1.0135 43.13% 42.72% 1.0095
+74500 34.18% 33.69% 1.0144 43.13% 42.70% 1.0100
+75000 34.18% 33.66% 1.0154 43.13% 42.68% 1.0105
+75500 34.18% 33.63% 1.0164 43.13% 42.66% 1.0110
+76000 34.18% 33.59% 1.0176 43.13% 42.63% 1.0116
+76500 34.18% 33.55% 1.0189 43.13% 42.60% 1.0123
+77000 34.18% 33.51% 1.0201 43.13% 42.58% 1.0130
+77500 34.18% 33.46% 1.0214 43.13% 42.55% 1.0136
+78000 34.18% 33.42% 1.0227 43.13% 42.52% 1.0143
+78500 34.18% 36.32% 0.9411 43.13% 44.63% 0.9664
+79000 34.18% 36.06% 0.9479 43.13% 44.43% 0.9707
+79500 34.18% 35.81% 0.9546 43.13% 44.23% 0.9751
+80000 34.18% 35.56% 0.9613 43.13% | 44.03% 0.9794
+80500 34.18% 35.31% 0.9680 43.13% 43.84% 0.9837
+81000 34.18% 35.14% 0.9726 43.13% 43.72% 0.9865
+81500 34.18% 35.02% 0.9761 43.13% | 43.63% 0.9885
+82000 34.18% 34.89% 0.9796 43.13% 43.54% 0.9905
+82500 34.18% 34.77% 0.9831 43.13% 43.45% 0.9925
+83000 34.18% 34.64% 0.9866 43.13% 43.37% 0.9945
+83500 34.18% 34.56% 0.9890 43.13% 43.30% 0.9959
+84000 34.18% 34.50% 0.9908 43.13% 43.26% 0.9970
+84500 34.18% 34.43% 0.9927 43.13% 43.21% 0.9981




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - HSD Operations

Net Heat Rate Degradation Factor - HHV (HSD)

Gas Turbine . Complex (100% LF) .
= Correction — Correction
Interval Efficiency P— Efficiency Factor
Calculated | Revised Tested | Revised
+85000 34.18% 34.37% 0.9945 43.13% 43.16% 0.9992
+85500 34.18% 34.31% 0.9963 43.13% 43.11% 1.0003
+86000 34.18% 34.26% 0.9977 43.13% 43.08% 1.0011
+86500 34.18% 34.22% 0.9988 43.13% 43.05% 1.0018
+87000 34.18% 34.18% 0.9999 43.13% | 43.02% 1.0025
+87500 34.18% 34.14% 1.0011 43.13% | 42.99% 1.0032
+88000 34.18% 34.11% 1.0022 43.13% 42.96% 1.0039
+88500 34.18% 34.07% 1.0032 43.13% 42.93% 1.0045
+89000 34.18% 34.04% 1.0042 43.13% 42.91% 1.0051
+89500 34.18% 34.00% 1.0052 43.13% 42.88% 1.0057
+90000 34.18% 33.97% 1.0062 43.13% | 42.86% 1.0062
+90500 34.18% 33.94% 1.0071 43.13% 42.84% 1.0068
+91000 34.18% 35.36% 0.9666 43.13% | 43.80% 0.9846
+91500 34.18% 35.20% 0.9710 43.13% 43.69% 0.9870
+92000 34.18% 35.05% 0.9753 43.13% 43.59% 0.9895
+92500 34.18% 34.89% 0.9796 43.13% | 43.48% 0.9919
+93000 34.18% 34.74% 0.9840 43.13% 43.37% 0.9944
+93500 34.18% 34.63% 0.9870 43.13% 43.30% 0.9961
+94000 34.18% 34.54% 0.9895 43.13% | 43.24% 0.9975
+94500 34.18% 34.46% 0.9920 43.13% 43.18% 0.9989
+95000 34.18% 34.37% 0.9945 43.13% 43.12% 1.0003
+95500 34.18% 34.28% 0.9970 43.13% | 43.06% 1.0016
+96000 34.18% 34.23% 0.9987 43.13% 43.02% 1.0026
+96500 34.18% 34.18% 1.0000 43.13% 42.99% 1.0033
+97000 34.18% 34.14% 1.0013 43.13% 42.95% 1.0040
+97500 34.18% 34.09% 1.0026 43.13% 42.92% 1.0047
+98000 34.18% 34.05% 1.0039 43.13% 42.89% 1.0055
+98500 34.18% 34.01% 1.0050 43.13% 42.87% 1.0060
+99000 34.18% 33.98% 1.0059 43.13% 42.85% 1.0065
+99500 34.18% 33.95% 1.0069 43.13% | 42.83% 1.0069
+100000 34.18% 33.92% 1.0078 43.13% 42.81% 1.0074
+100500 34.18% 33.88% 1.0088 43.13% 42.79% 1.0078
+101000 34.18% 33.85% 1.0097 43.13% | 42.77% 1.0083
+101500 34.18% 33.82% 1.0107 43.13% | 42.75% 1.0087
+102000 34.18% 33.79% 1.0116 43.13% 42.74% 1.0092
+102500 34.18% 33.76% 1.0125 43.13% 42.72% 1.0096
+103000 34.18% 33.73% 1.0135 43.13% 42.70% 1.0100
+103500 34.18% 35.13% 0.9729 43.13% 43.66% 0.9878
+104000 34.18% 34.97% 0.9774 43.13% | 43.55% 0.9903
+104500 34.18% 34.81% 0.9819 43.13% 43.44% 0.9928
+105000 34.18% 34.65% 0.9864 43.13% 43.33% 0.9953
+105500 34.18% 34.50% 0.9909 43.13% 43.22% 0.9978
+106000 34.18% 34.40% 0.9938 43.13% 43.16% 0.9993




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - HSD Operations

Net Heat Rate Degradation Factor - HHV (HSD)

Gas Turbine . Complex (100% LF) .
— Correction — Correction
Interval Efficiency —— Efficiency .
Calculated | Revised Tested | Revised
+106500 34.18% 34.32% 0.9959 43.13% 43.11% 1.0004
+107000 34.18% 34.25% 0.9980 43.13% 43.07% 1.0014
+107500 34.18% 34.18% 1.0001 43.13% 43.02% 1.0025
+108000 34.18% 34.11% 1.0022 43.13% 42.97% 1.0036
+108500 34.18% 34.06% 1.0037 43.13% 42.94% 1.0044
+109000 34.18% 34.02% 1.0048 43.13% 42.91% 1.0051
+109500 34.18% 33.98% 1.0060 43.13% 42.88% 1.0057
+110000 34.18% 33.94% 1.0071 43.13% 42.85% 1.0064
+110500 34.18% 33.90% 1.0083 43.13% | 42.82% 1.0071
+111000 34.18% 33.86% 1.0093 43.13% | 42.80% 1.0077
+111500 34.18% 33.83% 1.0103 43.13% 42.77% 1.0083
+112000 34.18% 33.80% 1.0113 43.13% 42.75% 1.0089
+112500 34.18% 33.77% 1.0123 43.13% 42.72% 1.0095
+113000 34.18% 33.73% 1.0132 43.13% 42.70% 1.0101
+113500 34.18% 33.70% 1.0143 43.13% 42.67% 1.0107
+114000 34.18% 33.66% 1.0154 43.13% 42.64% 1.0114
+114500 34.18% 33.62% 1.0165 43.13% 42.62% 1.0120
+115000 34.18% 33.59% 1.0176 43.13% 42.59% 1.0126
+115500 34.18% 33.55% 1.0187 43.13% 42.56% 1.0132
+116000 34.18% 34.98% 0.9770 43.13% 43.54% 0.9905
+116500 34.18% 34.83% 0.9815 43.13% 43.43% 0.9931
+117000 34.18% 34.67% 0.9859 43.13% 43.31% 0.9957
+117500 34.18% 34.51% 0.9904 43.13% 43.20% 0.9983
+118000 34.18% 34.36% 0.9948 43.13% 43.09% 1.0009
+118500 34.18% 34.26% 0.9976 43.13% 43.02% 1.0025
+119000 34.18% 34.20% 0.9996 43.13% 42.97% 1.0036
+119500 34.18% 34.13% 1.0015 43.13% | 42.92% 1.0047
+120000 34.18% 34.06% 1.0035 43.13% 42.88% 1.0058
+120500 34.18% 33.99% 1.0055 43.13% 42.83% 1.0069
+121000 34.18% 33.95% 1.0069 43.13% 42.80% 1.0077
+121500 34.18% 33.91% 1.0080 43.13% 42.77% 1.0083
+122000 34.18% 33.87% 1.0092 43.13% 42.75% 1.0089
+122500 34.18% 33.83% 1.0103 43.13% 42.72% 1.0096
+123000 34.18% 33.79% 1.0114 43.13% 42.69% 1.0102
+123500 34.18% 33.76% 1.0125 43.13% 42.67% 1.0107
+124000 34.18% 33.73% 1.0135 43.13% 42.65% 1.0112
+124500 34.18% 33.69% 1.0144 43.13% 42.63% 1.0118
+125000 34.18% 33.66% 1.0154 43.13% 42.60% 1.0123
+125500 34.18% 33.63% 1.0164 43.13% 42.58% 1.0128
+126000 34.18% 33.59% 1.0176 43.13% | 42.56% 1.0134
+126500 34.18% 33.55% 1.0189 43.13% | 42.53% 1.0141
+127000 34.18% 33.51% 1.0201 43.13% 42.50% 1.0148
+127500 34.18% 33.46% 1.0214 43.13% 42.47% 1.0155




Korangi Combined Cycle Power Plant (KCCPP)
Heat Rate Degradation Table - HSD Operations

Net Heat Rate Degradation Factor - HHV (HSD)

Gas Turbine . Complex (100% LF) i
— Correction — Correction
Interval Efficiency Pl Efficiency Factor
Calculated | Revised Tested | Revised
+128000 34.18% 33.42% 1.0227 43.13% 42.44% 1.0162
+128500 34.18% 36.32% 0.9411 43.13% | 44.56% 0.9679
+129000 34.18% 36.06% 0.9479 43.13% 44.36% 0.9723
+129500 34.18% 35.81% 0.9546 43.13% | 44.16% 0.9766
+130000 34.18% 35.56% 0.9613 43.13% 43.96% 0.9810
+130500 34.18% 35.31% 0.9680 43.13% | 43.77% 0.9853
+131000 34.18% 35.14% 0.9726 43.13% 43.65% 0.9881
+131500 34.18% 35.02% 0.9761 43.13% 43.56% 0.9901
+132000 34.18% 34.89% 0.9796 43.13% 43.47% 0.9921
+132500 34.18% 34.77% 0.9831 43.13% 43.38% 0.9941
+133000 34.18% 34.64% 0.9866 43.13% 43.30% 0.9961
+133500 34.18% 34.56% 0.9890 43.13% 43.23% 0.9975
+134000 34.18% 34.50% 0.9908 43.13% | 43.19% 0.9986
+134500 34.18% 34.43% 0.9927 43.13% 43.14% 0.9997
+135000 34.18% 34.37% 0.9945 43.13% 43.09% 1.0008
+135500 34.18% 34.31% 0.9963 43.13% 43.05% 1.0019
+136000 34.18% 34.26% 0.9977 43.13% 43.01% 1.0027
+136500 34.18% 34.22% 0.9988 43.13% 42.98% 1.0034
+137000 34.18% 34.18% 0.9999 43.13% | 42.95% 1.0041
+137500 34.18% 34.14% 1.0011 43.13% 42.92% 1.0047
+138000 34.18% 34.11% 1.0022 43.13% 42.90% 1.0054
+138500 34.18% 34.07% 1.0032 43.13% 42.87% 1.0060
+135000 34.18% 34.04% 1.0042 43.13% 42.84% 1.0066
+139500 34.18% 34.00% 1.0052 43.13% 42.82% 1.0072
+140000 34.18% 33.97% 1.0062 43.13% 42.80% 1.0078

FY 21 : As per 3rd Party Heat Rate Test on HSD Fuel
FY 23 : As per actual operating hours. Operating hours at end of FY23 : 71,836 hours

Note: Simple cycle output has been computed from combined cycle 3rd party test results,
by removing ST

|




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - HSD Operations

Net Output Degradation Factor - CC (HSD)

Net Output Degradation Factor - OC (HSD)

. Calculated Revised

Tested Combined . . . ) " -

dEival Cycle Output Revised Combined Correction Simple Cycle Simple Cycle | Correction
(MW) Cycle Output (MW) Factor Output Output Factor

(Mw) (Mw)

FY-21 (Test) 220.02 220.02 1.0000 174.38 174.38 1.0000
FY-23 (end) 220.02 217.16 1.0132 174.38 171.77 1.0151
+500 220.02 216.81 1.0148 174.38 171.46 1.0170
+1000 220.02 216.49 1.0163 174.38 171.16 1.0188
+1500 220.02 216.17 1.0178 174.38 170.88 1.0205
+2000 220.02 215.86 1.0193 174.38 170.59 1.0222
+2500 220.02 215.55 1.0207 174.38 170.31 1.0239
+3000 220.02 215.24 1.0222 174.38 170.03 1.0256
+3500 220.02 232.93 0.9446 174.38 186.49 0.9350
+4000 220.02 230.69 0.9537 174.38 184.40 0.9456
+4500 220.02 228.49 0.9629 174.38 182.36 0.9562
+5000 220.02 226.33 0.9721 174.38 180.36 0.9668
+5500 220.02 224.22 0.9813 174.38 178.40 0.9774
+6000 220.02 222.95 0.9868 174.38 177.23 0.9839
+6500 220.02 222.10 0.9906 174.38 176.43 0.9883
+7000 220.02 221.25 0.9944 174.38 175.64 0.9928
+7500 220.02 220.42 0.9982 174.38 174.86 0.9972
+8000 220.02 219.58 1.0020 174.38 174.09 1.0017
+8500 220.02 219.03 1.0045 174.38 173.57 1.0046
+9000 220.02 218.62 1.0064 174.38 173.19 1.0069
+9500 220.02 218.21 1.0083 174.38 172.80 1.0091
+10000 220.02 217.80 1.0102 174.38 172.42 1.0113
+10500 220.02 217.39 1.0121 174.38 172.04 1.0136
+11000 220.02 217.03 1.0138 174.38 171.70 1.0156
+11500 220.02 216.70 1.0153 174.38 171.39 1.0174
+12000 220.02 216.37 1.0169 174.38 171.08 1.0192
+12500 220.02 216.03 1.0184 174.38 170.78 1.0211
+13000 220.02 215.70 1.0200 174.38 170.47 1.0229
+13500 220.02 215.35 1.0217 174.38 170.14 1.0249
+14000 220.02 214.98 1.0234 174.38 169.80 1.0270
+14500 220.02 214.62 1.0251 174.38 169.46 1.0290
+15000 220.02 214.26 1.0269 174.38 169.12 1.0311
+15500 220.02 213.90 1.0286 174.38 168.78 1.0331
+16000 220.02 231.47 0.9505 174.38 185.10 0.9421
+16500 220.02 229.30 0.9595 174.38 183.09 0.9524
+17000 220.02 227.17 0.9685 174.38 181.11 0.9628
+17500 220.02 225.08 0.9775 174.38 179.19 0.9732
+18000 220.02 223.03 0.9865 174.38 177.30 0.9835
+18500 220.02 221.84 0.9918 174.38 176.19 0.9897
+19000 220.02 221.07 0.9953 174.38 175.47 0.9938
+19500 220.02 220.29 0.9987 174.38 174.75 0.9979
+20000 220.02 219.53 1.0022 174.38 174.03 1.0020
+20500 220.02 218.77 1.0057 174.38 173.32 1.0061
+21000 220.02 218.25 1.0081 174.38 172.83 1.0089
+21500 220.02 217.84 1.0100 174.38 172.45 1.0112
+22000 220.02 217.43 1.0119 174.38 172.07 1.0134




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - HSD Operations

Net Output Degradation Factor - CC (HSD)

Net Output Degradation Factor - OC (HSD)

Tested Combined Calculated Revised

Interval cyele Oitput Revised Combined Correction Simple Cycle Simple Cycle | Correction

(MW) Cycle Output (MW) Factor Output Output Factor

(MW) (Mw)

+22500 220.02 217.03 1.0138 174.38 171.69 1.0156
+23000 220.02 216.63 1.0157 174.38 171.31 1.0179
+23500 220.02 216.27 1.0173 174.38 170.97 1.0199
+24000 220.02 215.93 1.0189 174.38 170.66 1.0218
+24500 220.02 215.60 1.0205 174.38 170.35 1.0236
+25000 220.02 215.27 1.0221 174.38 170.03 1.0255
+25500 220.02 214.94 1.0236 174.38 169.72 1.0274
+26000 220.02 214.54 1.0255 174.38 169.35 1.0297
+26500 220.02 214.11 1.0276 174.38 168.96 1.0321
+27000 220.02 213.69 1.0296 174.38 168.56 1.0345
+27500 220.02 213.26 1.0317 174.38 168.17 1.0369
+28000 220.02 212.84 1.0337 174.38 167.78 1.0393
+28500 220.02 242.65 0.9067 174.38 196.53 0.8873
+29000 220.02 239.86 0.9173 174.38 193.78 0.8999
+29500 220.02 237.14 0.9278 174.38 191.10 0.9125
+30000 220.02 234.47 0.9384 174.38 188.50 0.9251
+30500 220.02 231.87 0.9489 174.38 185.96 0.9377
+31000 220.02 229.96 0.9568 174.38 184.13 0.9470
+31500 220.02 228.38 0.9634 174.38 182.64 0.9547
+32000 220.02 226.83 0.9700 174.38 181.18 0.9624
+32500 220.02 225.30 0.9766 174.38 179.74 0.9702
+33000 220.02 223.79 0.9831 174.38 178.32 0.9779
+33500 220.02 222.84 0.9873 174.38 177.43 0.9828
+34000 220.02 222.16 0.9903 174.38 176.80 0.9863
+34500 220.02 221.49 0.9934 174.38 176.17 0.9898
+35000 220.02 220.82 0.9964 174.38 175.54 0.9933
+35500 220.02 220.15 0.9994 174.38 174.92 0.9969
+36000 220.02 219.67 1.0016 174.38 174.48 0.9994
+36500 220.02 219.28 1.0034 174.38 174.11 1.0015
+37000 220.02 218.89 1.0052 174.38 173.74 1.0036
+37500 220.02 218.50 1.0070 174.38 173.38 1.0057
+38000 220.02 218.11 1.0088 174.38 173.02 1.0078
+38500 220.02 217.78 1.0103 174.38 172.70 1.0097
+39000 220.02 217.48 1.0117 174.38 172.40 1.0114
+39500 220.02 217.19 1.0130 174.38 172.11 1.0132
+40000 220.02 216.89 1.0144 174.38 171.81 1.0149
+40500 220.02 216.60 1.0158 174.38 171.52 1.0166
+41000 220.02 235.00 0.9363 174.38 188.74 0.9239
+41500 220.02 232.80 0.9451 174.38 186.64 0.9343
+42000 220.02 230.65 0.9539 174.38 184.58 0.9447
+42500 220.02 228.53 0.9628 174.38 182.57 0.9551
+43000 220.02 226.45 0.9716 174.38 180.60 0.9655
+43500 220.02 225.08 0.9775 174.38 179.30 0.9725
+44000 220.02 224.05 0.9820 174.38 178.32 0.9779
+44500 220.02 223.03 0.9865 174.38 177.35 0.9832
+45000 220.02 222.02 0.9910 174.38 176.39 0.9886
+45500 220.02 221.02 0.9955 174.38 175.44 0.9940




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - HSD Operations

Net Output Degradation Factor - CC (HSD)

Net Output Degradation Factor- OC (HSD)

Tested Combined Calculated Revised

Interval Cycle Output Revised Combined Correction Simple Cycle Simple Cycle | Correction

(MW) Cycle Output (MW) Factor Output Output Factor

(MW) (Mw)

+46000 220.02 220.39 0.9983 174.38 174.83 0.9974
+46500 220.02 219.94 1.0003 174.38 174.39 0.9999
+47000 220.02 219.50 1.0024 174.38 173.95 1.0024
+47500 220.02 219.05 1.0044 174.38 173.51 1.0050
+48000 220.02 218.61 1.0064 174.38 173.08 1.0075
+48500 220.02 218.22 1.0082 174.38 172.72 1.0096
+49000 220.02 217.87 1.0099 174.38 172.41 1.0114
+49500 220.02 217.51 1.0115 174.38 172.09 1.0133
+50000 220.02 217.16 1.0132 174.38 171.77 1.0151
+50500 220.02 216.81 1.0148 174.38 171.46 1.0170
+51000 220.02 216.48 1.0164 174.38 171.16 1.0188
+51500 220.02 216.16 1.0179 174.38 170.88 1.0205
+52000 220.02 215.84 1.0194 174.38 170.59 1.0222
+52500 220.02 215.52 1.0209 174.38 170.31 1.0239
+53000 220.02 215.21 1.0224 174.38 170.03 1.0256
+53500 220.02 232.89 0.9447 174.38 186.49 0.9350
+54000 220.02 230.64 0.9539 174.38 184.40 0.9456
+54500 220.02 228.44 0.9631 174.38 182.36 0.9562
+55000 220.02 226.28 0.9723 174.38 180.36 0.9668
+55500 220.02 224.15 0.9815 174.38 178.40 0.9774
+56000 220.02 222.89 0.9871 174.38 177.23 0.9839
+56500 220.02 222.03 0.9909 174.38 176.43 0.9883
+57000 220.02 221.18 0.9948 174.38 175.64 0.9928
+57500 220.02 220.33 0.9986 174.38 174.86 0.9972
+58000 220.02 219.49 1.0024 174.38 174.09 1.0017
+58500 220.02 218.94 1.0049 174.38 173.57 1.0046
+59000 220.02 218.53 1.0068 174.38 173.19 1.0069
+59500 220.02 218.12 1.0087 174.38 172.80 1.0091
+60000 220.02 217.71 1.0106 174.38 172.42 1.0113
+60500 220.02 217.30 1.0125 174.38 172.04 1.0136
+61000 220.02 216.94 1.0142 174.38 171.70 1.0156
+61500 220.02 216.60 1.0158 174.38 171.39 1.0174
+62000 220.02 216.27 1.0174 174.38 171.08 1.0192
+62500 220.02 215.93 1.0189 174.38 170.78 1.0211
+63000 220.02 215.60 1.0205 174.38 170.47 1.0229
+63500 220.02 215.24 1.0222 174.38 170.14 1.0249
+64000 220.02 214.88 1.0239 174.38 169.80 1.0270
+64500 220.02 214.52 1.0256 174.38 169.46 1.0290
+65000 220.02 214.16 1.0274 174.38 169.12 1.0311
+65500 220.02 213.79 1.0291 174.38 168.78 1.0331
+66000 220.02 231.34 0.9510 174.38 185.10 0.9421
+66500 220.02 229.18 0.9600 174.38 183.09 0.9524
+67000 220.02 227.05 0.9690 174.38 181.11 0.9628
+67500 220.02 224.96 0.9780 174.38 179.19 0.9732
+68000 220.02 222.92 0.9870 174.38 177.30 0.9835
+68500 220.02 221.73 0.9923 174.38 176.19 0.9897
+69000 220.02 220.95 0.9958 174.38 175.47 0.9938




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - HSD Operations

Net Output Degradation Factor - CC (HSD)

Net Output Degradation Factor - OC (HSD)

. Calculated Revised
Tested Combined . . . R . .

interval Eycle-Omput Revised Combined Correction Simple Cycle Simple Cycle | Correction

(MW) Cycle Output (MW) Factor Output Output Factor

(MWw) (MW)

+69500 220.02 220.18 0.9993 174.38 174.75 0.9979
+70000 220.02 219.41 1.0028 174.38 174.03 1.0020
+70500 220.02 218.65 1.0062 174.38 173.32 1.0061
+71000 220.02 218.13 1.0086 174.38 172.83 1.0089
+71500 220.02 217.72 1.0105 174.38 172.45 1.0112
+72000 220.02 217.32 1.0124 174.38 172.07 1.0134
+72500 220.02 216.91 1.0143 174.38 171.69 1.0156
+73000 220.02 216.51 1.0162 174.38 171.31 1.0179
+73500 220.02 216.15 1.0179 174.38 170.97 1.0199
+74000 220.02 215.82 1.0195 174.38 170.66 1.0218
+74500 220.02 215.48 1.0210 174.38 170.35 1.0236
+75000 220.02 215.15 1.0226 174.38 170.03 1.0255
+75500 220.02 214.82 1.0242 174.38 169.72 1.0274
+76000 220.02 214.42 1.0261 174.38 169.35 1.0297
+76500 220.02 213.99 1.0281 174.38 168.96 1.0321
+77000 220.02 213.57 1.0302 174.38 168.56 1.0345
+77500 220.02 213.14 1.0323 174.38 168.17 1.0369
+78000 220.02 212.72 1.0343 174.38 167.78 1.0393
+78500 220.02 242.49 0.9073 174.38 196.53 0.8873
+79000 220.02 239.71 0.9179 174.38 193.78 0.8999
+79500 220.02 236.99 0.9284 174.38 191.10 0.9125
+80000 220.02 234.32 0.9389 174.38 188.50 0.9251
+80500 220.02 231.72 0.9495 174.38 185.96 0.9377
+81000 220.02 229.81 0.9574 174.38 184.13 0.9470
+81500 220.02 228.24 0.9640 174.38 182.64 0.9547
+82000 220.02 226.69 0.9706 174.38 181.18 0.9624
+82500 220.02 225.16 0.9772 174.38 179.74 0.9702
+83000 220.02 223.65 0.9838 174.38 178.32 0.9779
+83500 220.02 222.70 0.9880 174.38 177.43 0.9828
+84000 220.02 222.02 0.9910 174.38 176.80 0.9863
+84500 220.02 221.34 0.9940 174.38 176.17 0.9898
+85000 220.02 220.67 0.9970 174.38 175.54 0.9933
+85500 220.02 220.01 1.0001 174.38 174.92 0.9969
+86000 220.02 219.52 1.0023 174.38 174.48 0.9994
+86500 220.02 219.13 1.0041 174.38 174.11 1.0015
+87000 220.02 218.73 1.0059 174.38 173.74 1.0036
+87500 220.02 218.34 1.0077 174.38 173.38 1.0057
+88000 220.02 217.95 1.0095 174.38 173.02 1.0078
+88500 220.02 217.61 1.0111 174.38 172.70 1.0097
+89000 220.02 217.29 1.0126 174.38 172.40 1.0114
+89500 220.02 216.97 1.0140 174.38 172,11 1.0132
+90000 220.02 216.66 1.0155 174.38 171.81 1.0149
+90500 220.02 216.34 1.0170 174.38 171.52 1.0166
+91000 220.02 234.67 0.9376 174.38 188.74 0.9239
+91500 220.02 232.45 0.9465 174.38 186.64 0.9343
+92000 220.02 230.28 0.9554 174.38 184.58 0.9447
+92500 220.02 228.15 0.9644 174.38 182.57 0.9551

4




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - HSD Operations

Net Output Degradation Factor - CC (HSD)

Net Output Degradation Factor - OC (HSD)

. Calculated Revised
Tested Combined . . X ) . .

Interval Gyele Output Revised Combined Correction Simple Cycle Simple Cycle | Correction

(MW) Cycle Output (MW) Factor Output Output Factor

(MW) (MW)

+93000 220.02 226.05 0.9733 174.38 180.60 0.9655
+93500 220.02 224.67 0.9793 174.38 179.30 0.9725
+94000 220.02 223.62 0.9839 174.38 178.32 0.9779
+94500 220.02 222.58 0.9885 174.38 177.35 0.9832
+95000 220.02 221.55 0.9931 174.38 176.39 0.9886
+95500 220.02 220.54 0.9977 174.38 175.44 0.9940
+96000 220.02 219.89 1.0006 174.38 174.83 0.9974
+96500 220.02 219.42 1.0027 174.38 174.39 0.9999
+97000 220.02 218.96 1.0048 174.38 173.95 1.0024
+97500 220.02 218.50 1.0070 174.38 173.51 1.0050
+98000 220.02 218.04 1.0091 174.38 173.08 1.0075
+98500 220.02 217.66 1.0108 174.38 172.72 1.0096
+99000 220.02 217.34 1.0123 174.38 172.41 1.0114
+99500 220.02 217.01 1.0139 174.38 172.09 1.0133
+100000 220.02 216.68 1.0154 174.38 171.77 1.0151
+100500 220.02 216.36 1.0169 174.38 171.46 1.0170
+101000 220.02 216.06 1.0183 174.38 171.16 1.0188
+101500 220.02 215.77 1.0197 174.38 170.88 1.0205
+102000 220.02 215.48 1.0211 174.38 170.59 1.0222
+102500 220.02 215.19 1.0225 174.38 170.31 1.0239
+103000 220.02 214.90 1.0238 174.38 170.03 1.0256
+103500 220.02 232.55 0.9461 174.38 186.49 0.9350
+104000 220.02 230.33 0.9552 174.38 184.40 0.9456
+104500 220.02 228.16 0.9643 174.38 182.36 0.9562
+105000 220.02 226.02 0.9734 174.38 180.36 0.9668
+105500 220.02 223.93 0.9825 174.38 178.40 0.9774
+106000 220.02 222.68 0.9880 174.38 177.23 0.9839
+106500 220.02 221.85 0.9917 174.38 176.43 0.9883
+107000 220.02 221.02 0.9955 174.38 175.64 0.9928
+107500 220.02 220.20 0.9992 174.38 174.86 0.9972
+108000 220.02 219.38 1.0029 174.38 174.09 1.0017
+108500 220.02 218.83 1.0054 174.38 173.57 1.0046
+109000 220.02 218.41 1.0074 174.38 173.19 1.0069
+109500 220.02 217.99 1.0093 174.38 172.80 1.0091
+110000 220.02 217.57 1.0112 174.38 172.42 1.0113
+110500 220.02 217.16 1.0132 174.38 172.04 1.0136
+111000 220.02 216.79 1.0149 174.38 171.70 1.0156
+111500 220.02 216.44 1.0165 174.38 171.39 1.0174
+112000 220.02 216.10 1.0181 174.38 171.08 1.0192
+112500 220.02 215.76 1.0197 174.38 170.78 1.0211
+113000 220.02 215.42 1.0213 174.38 170.47 1.0229
+113500 220.02 215.06 1.0230 174.38 170.14 1.0249
+114000 220.02 214.69 1.0248 174.38 169.80 1.0270
+114500 220.02 214.32 1.0266 174.38 169.46 1.0290
+115000 220.02 213.95 1.0283 174.38 169.12 1.0311
+115500 220.02 213.59 1.0301 174.38 168.78 1.0331
+116000 220.02 231.09 0.9521 174.38 185.10 0.9421




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - HSD Operations

Net Output Degradation Factor - CC (HSD)

Net Output Degradation Factor - OC (HSD)

Tested Combinad Calculated Revised

— Cycle Output Revised Combined Correction Simple Cycle Simple Cycle | Correction

(MW) Cycle Output (MW) Factor Output Output Factor

(MW) (MW)

+116500 220.02 228.92 0.9611 174.38 183.09 0.9524
+117000 220.02 226.79 0.9701 174.38 181.11 0.9628
+117500 220.02 224.70 0.9792 174.38 179.19 0.9732
+118000 220.02 222.65 0.9882 174.38 177.30 0.9835
+118500 220.02 221.46 0.9935 174.38 176.19 0.9897
+119000 220.02 220.68 0.9970 174.38 175.47 0.9938
+119500 220.02 219.90 1.0005 174.38 174.75 0.9979
+120000 220.02 219.14 1.0040 174.38 174.03 1.0020
+120500 220.02 218.37 1.0075 174.38 173.32 1.0061
+121000 220.02 217.85 1.0100 174.38 172.83 1.0089
+121500 220.02 217.44 1.0119 174.38 172.45 1.0112
+122000 220.02 217.02 1.0138 174.38 172.07 1.0134
+122500 220.02 216.62 1.0157 174.38 171.69 1.0156
+123000 220.02 216.21 1.0176 174.38 171.31 1.0179
+123500 220.02 215.85 1.0193 174.38 170.97 1.0199
+124000 220.02 215.52 1.0209 174.38 170.66 1.0218
+124500 220.02 215.18 1.0225 174.38 170.35 1.0236
+125000 220.02 214.85 1.0241 174.38 170.03 1.0255
+125500 220.02 214.52 1.0256 174.38 169.72 1.0274
+126000 220.02 214.12 1.0275 174.38 169.35 1.0297
+126500 220.02 213.69 1.0296 174.38 168.96 1.0321
+127000 220.02 213.27 1.0317 174.38 168.56 1.0345
+127500 220.02 212.84 1.0337 174.38 168.17 1.0369
+128000 220.02 212.42 1.0358 174.38 167.78 1.0393
+128500 220.02 242.10 0.9088 174.38 196.53 0.8873
+129000 220.02 239.33 0.9193 174.38 193.78 0.8999
+129500 220.02 236.62 0.9298 174.38 191.10 0.9125
+130000 220.02 233.97 0.9404 174.38 188.50 0.9251
+130500 220.02 231.38 0.9509 174.38 185.96 0.9377
+131000 220.02 229.47 0.9588 174.38 184.13 0.9470
+131500 220.02 227.91 0.9654 174.38 182.64 0.9547
+132000 220.02 226.36 0.9720 174.38 181.18 0.9624
+132500 220.02 224.84 0.9786 174.38 179.74 0.9702
+133000 220.02 223.34 0.9851 174.38 178.32 0.9779
+133500 220.02 222.39 0.9893 174.38 177.43 0.9828
+134000 220.02 221.72 0.9923 174.38 176.80 0.9863
+134500 220.02 221.04 0.9954 174.38 176.17 0.9898
+135000 220.02 220.38 0.9984 174.38 175.54 0.9933
+135500 220.02 219.72 1.0014 174.38 174.92 0.9969
+136000 220.02 219.23 1.0036 174.38 174.48 0.9994
+136500 220.02 218.84 1.0054 174.38 174.11 1.0015
+137000 220.02 218.45 1.0072 174.38 173.74 1.0036
+137500 220.02 218.06 1.0090 174.38 173.38 1.0057
+138000 220.02 217.68 1.0108 174.38 173.02 1.0078
+138500 220.02 217.34 1.0123 174.38 172.70 1.0097
+139000 220.02 217.02 1.0138 174.38 172.40 1.0114
+139500 220.02 216.70 1.0153 174.38 172.11 1.0132




Korangi Combined Cycle Power Plant (KCCPP)
Power Output Degradation Table - HSD Operations

Net Output Degradation Factor - CC (HSD)

Net Output Degradation Factor - OC (HSD)

Tested Combined Calculated Revised )
(sbarval Cycle Ouiput Revised Combined Correction Simple Cycle Simple Cycle | Correction
(MW) Cycle Output (MW) Factor Output Output Factor
(MW) (MW)
+140000 220.02 216.39 1.0168 174.38 171.81 1.0149

FY 21 : As per 3rd Party Heat Rate Test on HSD Fuel
FY 23 : As per actual operating hours. Operating hours at end of FY23 : 71,836 hours

Note: Simple cycle output has been computed from combined cycle 3rd
party test results, by removing ST




