6 -3 STABILITY ANALYSIS CASE ST2-2






Appendix 6-3  (1/22)
Stability Analysis Result Case ST-2-2

(Lakhra PP 2n Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: JICA Lakhra PP — Dadu New S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: JICA Lakhra PP — Matiari S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Jamshoro S/S — JICA Lakhra PP
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Jamshoro S/S — Gadani S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Jamshoro S/S — NKI S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Jamshoro S/S — Matiari S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Matiari S/S — Gadani S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Matiari S/S — Moro S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Thar PP — Matiari S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Dadu New S/S — Moro S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Moro S/S — R. Y. Khan S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: R. Y. Khan PP — Multan S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Dadu New S/S — Shikarpur S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Shikarpur S/S — Guddu S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu S/S — Muzaffargarh S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu S/S — D. G. Khan S/S



Appendix 6-3  (18/22)
Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: D. G. Khan S/S — Muzaffargarh S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu S/S — Guddu New PP
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu New PP — Muzaffargarh S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu New PP — R. Y. Khan S/S
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Stability Analysis Result Case ST-2-2

(Lakhra PP 2r Connection, Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Muzaffargarh S/S — Multan S/S



6 -4 STABILITY ANALYSIS CASE ST3-1
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Stability Analysis Result Case ST-3-1

(Lakhra PP 2n Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)
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Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT JICH LAKHRA PP SCOKY BUS BRR. CLERRED 1N 5
#f TRIF JICA LAKHRA FF TO MATIAR] S/5 S00KY SINGLE CIRCUIT

FILE: CidUsershs...sCase 3-1_R11Gen_0OphG7241Y4 Case 3-1_Ger_Rl1_LK-HA, out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJRKSHORD  500.0071 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |

_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT AT JICA LAKHRA PP SGOKY BUS BAR. CLEARED
bwemmined TR]F JICA LAKHRAR FF TO MATIAR] S¢5 SOOKY SINGLE CIRCUIT

FILE: CivUsershv..o\Case 3-1_RA11Gern_0ps07241Y Case 3-1_Gen_RAll_LK-MA, out

IN 5

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: JICA Lakhra PP — Matiari S/S
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Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCOMMECTION STUDY FOR JICR LAKHRR GCGMH
3-PHASE FAULT AT JAMSHORD 5/5 SG0KY BUS BRR. CLEARED

M5 CY

r TRIF JAMSHORD S¢3 TO JICA LAKHRA FF SOOKY SIMGLE CIRCUIT

FILE: CidUsershs...sCase 3-1_R11Gen_0OphG7241Y4 Case 3-1_Ger_RAl_JM-LK, out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJAKSHORD  500.0071 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT BT JAMSHORD 5¢5 500KV BUS BAR. CLEARED 1N 5 CY
bwemmined TR F JAMSHORO S/5 TO JICA LAKHRA FF SOOKY SINGLE CIRCUIT

FILE: CivUsershv.. \Case 3-1_A11Gern_0Dps07241Y Case 3-1_Gen_RAl|_JM-LK. out
CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Jamshoro S/S — JICA Lakhra PP

Fault Section
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Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

.
T
3-FHRSE FRULT AT JAMSHORD S¢5 S5G0KY BUS BAR. CLERRED 1M 5 CY M o
» TRIF JAMSHORD S/5 TO GRDAN] 5/5 SO00KY SINGLE CIRCUIT |
FILE: CivUsersh. . \Case 3-1_A11Gern_0ps07241Y Case 3-1_Gen_RI1 | _JHM-GAD, out -
CHHL+'S 21.Y: [ANGL  530CM.GRRH-1  220,007JJ-CANGL 900 JAKSHORD  500.0001 | = or
90, 000 s - ETHTH =
T
o
o
B
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 50,0031 |
30,000 Foeees N -0 | 3
il
S
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _ .uln
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
[ =
=
=
Za
g
H
=
— =
4
=
=
- -3 _
wr
o
- =
= O
L =g
LU
o W
m =
2 =
- 2 F
2
g
=
=3
=
o

INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

3-PHRSE FAULT BT JAMSHORD S5¢5 SGOKY BUS BAR. CLERRED 1IN 5 CY
S/% S0OKY SINGLE CIRCUIT

F cunLog T3

wemmined TR P JAMSHORD S5 TO GRDAM]

FILE: CisUsersh. . SCase 3-1_Rl1Gen_0pAi724 1Y Case 3-1_Gen_Al1_JH-GAD, out
CHHL+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL  ROOCGUODL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Jamshoro S/S — Gadani S/S

Fault Section
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Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

o
fasl
3-FHRSE FRULT AT JAMSHORD S/5 SG0kY BUS BAR. CLERRED 1M 5 CY Mux
» TRIF JAMSHORD S¢S TO NK] S/% SO0KY SINGLE CIRCUIT |
FILE: CivUsersh. . \Case 3-1_A11Gern_0ps07241Y Case 3-1_Gen_Rl | _JHM-NKI,out -
CHHL+'S 21.Y: [ANGL  530CM.GRRH-1  220,007JJ-CANGL GO0 JAKSHORD  500.0001 | = or
90, 000 s - ETHTH =
T
o
o
B
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 50,0031 |
30,000 Foeees N -0 | 3
il
S
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _ .uln
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT AT JAMSHORD 5/5 500KV BUS BAR. CLEARED 1N 5 CY
bwemmined TF]F JAMSHORD S/5 TO NKD 5/5 SO0KY SINGLE CIRCUIT

FILE: CisUsersh. . sCase 3-1_Rl1Gen_0pAi724 1Y Case 3-1_Gen_Al1_JH-NK],out
CHHL+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL  ROOCGUODL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Jamshoro S/S — NKI S/S

Fault Section
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Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FAULT AT JAMSHORD Ss5 500KY BUS BRR. CLEARED 1
¢ TRIF JAMSHORD S/5 TO MATIAR] S/5 S00KY SINGLE CIRCUIT

M5 CY

FILE: CidUserss...sCase 3-1_R1IGen_0OpSG7241Y4 Case 3-1_Ger_Al]_JH-HA, out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJRKSHORD 500,007 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |

_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

el 3-PHASE FAULT AT URMSHORD 5/5 500KV BUS BAR. CLEARED IN 5 CY
phrmtnes TRIF JAMSHORO S/5 TO MATIAR] S5 SO0KY SINGLE CIRCUIT

FILE: CivUsershv.. \Case 3-1_A11Gern_0Dps07241Y Case 3-1_Gen_RAl|_JHM-MA, out
CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: Jamshoro S/S — Matiari S/S
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(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

Stability Analysis Result Case ST-3-1
PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT GADAM] PP UNIT |
¢ TRIF GRDAN] FF UWIT 1 TO GROANI]

SGCKY BUS BAR. CLEARED 1N
5¢5 S00KY SINGLE CIRCUIT

FILE: .. %Cese 3-1_Al1Gen_Dph07241Y Case 3-1_Gen_All_CGOI-GAD. out
CHHL+'S 21.Y: CANGL  530CM.GRRH-1  220,001J3-CANGL — gOCJRKSHORD  500.0071 |
90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

3-PHRSE FAULT AT GADAM] PP UNIT |
FF UNIT | TO GRORN]

F cunLog T3

pwemmined TR P GADAM]

S500KY BUS BAR. CLEARED 1M
375 S00KY SINGLE CIRCUIT

FILE: +..%Case 3-1_RAl1Gen_Dp G72414 Case 3-]_Gen_Al]_CGDI-GRD.out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUODD 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: Coal Gadani PP — Gadani S/S
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT MATIAR] S/5 S500KY BUS BRR. CLERRED 1M 5 CYC
e TRIF MATIAR] S/5 TO GARADAN] 3¢5 SC0OKY SINGLE CIRCUIT

FILE: CitvUsersh...ACase 3-1_AllGen DphO0724lY Case 3-1_Gen_RII_MA-GRD. out

CHHL+'S 21.Y: [ANGL  530CM.GRRH-1  220,001J3-CANGL  9OCJAKSHORD  600.0001 |
90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

5/5 500KY BUS BRR. CLERRED 1N &5 CYC

ey 3-FHASE FAULT BT MATIARI
5¢5 S00KY SIMGLE CIRCUIT

bwemmined TFR]F MATIAR] S/5 TO GROAM]

FILE: CisUsersh. . sCase 3-1_RAl1Gen_0pi724 1Y Case 3-1_Gen_Al1_MA-GAD, out
CHHL+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL  ROOCGUODL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: Matiari S/S — Gadani S/S
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Appendix 6-4

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

Stability Analysis Result Case ST-3-1
PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT K-2/K-3 PP 500KV BUS BRR. CLEARED 1M 5 CYCL
# TRIF K-2sK-3 FF TO MATIAR] 5¢5 SC0OKY SINGLE CIRCUIT

FILE: CisUsersh. . sCase 3-1_Al1Gen_Dp0724 1Y Case 3-1_Gen_Al1_K2K3-MA, out
CHHL+'S 21.Y: CANGL  530CM.GRRH-1  ~ 220,001J3-CANGL  9OCJAKSHORD — 500.0071 |
90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

3-PHRSE FAULT BT K-2/k-3 PP S500KY BUS BRR. CLERARED 1M 5 CYCL
# TRIF K-2/K-3 FF TO MATIAR] 5/5 SO0KY SINWGLE CIRCUIT

FILE: CivUserss. .. Case 3-1_Al1Gen_Dph07241Y Case 3-1_Ger_All_Ke2K3-MA. out

CHHL+'S 21.36: CANGL  530CH, GARH-1 220.00711-[ANGL _ ROOCGUODU 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

FILE:

HHL«"5 21.Y4:
90, 000

HHL+*3 21.8:
40, 000

CHHL<"S 21.5W

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

r TRIF BIN QDRSIM FF TO MATIAR]

3-PHRSE FAULT AT BIN BASIM PP S500KY BUS BRR.
545 S0OKY SINGLE CIRCUIT

CLEARED 1M 5 CY

CivlUsersh, o SCase 3-1_R1Gen_Dph0724 1Y Case 3-1_Gern_Al1_BO-MA, out

CANGL S230CH. GARH- | 220.06711-CANGL

955CCOAL GADKI-1SeQ. 007

C [ANGL  G3CM.GRRH-1  220.0013-CANGL  B0LJRRSHORD  50¢.0001 |
s - ETRTR

CHHL«'S 21.7: [ANGL  530CM.GARH-1  220.007J1-CANGL  GBCTHRR PP 500.0001 |
30,000 Foeees N 90,00 |
Cl CANGL S3UCH.GAAH- | 220, 00713~ CANGL G9Ck-2/K-3 00,0031 |
————— - -90.00 |
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5.0000 7.0000
ISECONDS)

3.0000

1.oooe

TIME

INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT BT BIN OASIM PP SCOKY BUS BAR. CLEARED 1N 5 CY
bwemmined TRIF BIM ORSIM FF TO MATIAR] S/5 S00KY SINGLE CIRCUIT

FILE: CiMUsersh...\Case 3-1_AllGen_Dph0724lY Case 3-1_Gen_ Rl _BO-MA, out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |

10,000

9 pooo

B.0000

B.Q000

4. 0000

2. Dood
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5. oann 70000
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Bin Qasim S/S — Mat

Fault Section
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT THRR PP 5GGKY BUS BRR. CLERRED 1M 5 CYCLE
P TRIF THRR FF TO MATIAR] 5/5 SO0KY SINGLE CIRCUIT

FILE: CidUserss...sCase 3-1_R11Gen_0OphG7241Y4 Case 3-1_Ger_RAl1_TH-HA, out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJAKSHORD 500,007 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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5.0000 7.0000
ISECONDS)
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1.oooe
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

ey 3-FHASE FAULT AT THAR PP SCCKY BUS BRAR. CLEARED
bwemmined TR]F THRRE FF TO MATIAR] S¢5 SOOKY SINGLE CIRCUIT

FILE: CivUsershv.. \Case 3-1_A11Gern_0Dps07241Y Case 3-1_Gen_RAl|_TH-MA, out

IMN 5 CYCLE

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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9 pooo
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

FILE:

3-PHRSE FAULT AT DADU MEW Ss5 S5G0KY BUS BRR.
P TRIF DADU NEW 5/5 TO MORD S/3% SOCKY SINGLE CIRCUIT

Civlsersh, o SCase 3-1_R1Gen_Dph0724 1Y Case 3-1_Gern_Al1_DR-MD, out

CLEARED 1M 5 CY

CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJRKSHORD 500,007 |
90, 000 s - ETRTR
CHHL«'S 21.7: [AMGL  S30CM.GARM-1  220.00703-CANGL  S8CTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— K -a0, 00 |

S230CH. GARH- | 220.06711-CANGL

955CCOAL GADKI-1SeQ. 007

_ n:zrn.mm_.mc.nnzmr
|90, 000

-90.00
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Y. 0000
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5.0000 7.0000
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3.0000

1.oooe
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

F cunLog T3

bwemmined TR F DADU MEW S/5 TO MORD 5/5 SOOKY SINGLE CIRCUIT

3-PHRSE FRULT AT DROU WEW 5/5 500KV BUS BRR. CLERRED 1IN 5 CY

FILE: CiMUsersh...\Case 3-1_All1Gen_Dph0724lY Case 3-1_Gen_ Rl _DA-MO, out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
90, 000 R -90.00 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT MORD 5/5 SGOKY BUS BAR. CLEARED IN 5 CYCLE
P TRIF MORO 55 TO R.v.KHAN S/5% S00kKY SINGLE CIRCUIT

FILE: CidUsershs...sCase 3-1_R11Gen_0OpSG7241Y4 Case 3-1_Ger_RAl]1_MO-RY.out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJAKSHORD  500.0001 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |
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5.0000 7.0000
ISECONDS)

3.0000

1.oooe

TIME

INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT AT MORD 5/5 SCCKY BUS BRR. CLEARED 1N 5 CYCLE
pwemmined TR F MORD S/5 TO K.Y KHAM S/5 SOOKY SINGLE CIRCUIT

FILE: CivUsershv. . \Case 3-1_RA11Gern_0ps07241Y Case 3-1_Gen_RAl|_MD-RY.out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |

10,000

9 pooo

B.0000

B.Q000

4. 0000

2. Dood

5. oann 70000
LSECONDS)

5. 0000

1_0ope

16: 3]
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Jub 24 2014
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TIME

Moro S/S — R. Y. Khan S/S

Fault Section



(14/23)

Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRSE FRAULT AT R.Y.KHAN Sr5 S5G0KY BUS BRR.
# TRIF R.Y.KHAN S5 TO MULTAN 3¢5 S00KY SINGLE CIRCUIT

CLEARED 1M 5 CY

FILE: CidUserss...sCase 3-1_R11Gen_0OpSG7241Y4 Case 3-1_Ger_Rl1_RY-HT,out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJAKSHORD  500.0071 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 -90.00 |

10,000

9 pooo

2000

B Q000

Y. 0000

ER

d.9
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Jub 24 2014

5T3-1-13R

THU.

5.0000 7.0000
ISECONDS)

3.0000

1.oooe

TIME

INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT BT R, Y.KHAN 55 SGOKY BUS BAR. CLEARED 1N 5 CY
wemmomegt TRIF R, Y. KHAN S5 7O MULTAN S5/5 S0OKY SINGLE CIRCUIT

FILE: CivUsershv. . \Case 3-1_A11Gern_0Dps07241Y Case 3-1_Gen_RAl|_RY-MT,out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |

10,000

9 pooo

B.0000

B.Q000

4. 0000

2. Dood

5. oann 70000
LSECONDS)

5. 0000

1_0ope

16:32

5T3-1-13B

Jub 24 2014

THU.

TIME

R.Y. Khan PP — Multan S/S

Fault Section
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Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT DADU MEW Ss5 500KY BUS BRR. CLEARED 1
¢ TRIF DADU NEW 5/3 TD SHIKARFUR S/5 S00KY SINGLE CIRCUI]

M5 CY
T

FILE: CidUsershs...sCase 3-1_R11Gen_0OpnG7241Y4 Case 3-1_Ger_RAl1_DR-5K, out

CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJAKSHORD 500,007 |
90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 e——a -90.00 |

J
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9 pooo

2000
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Y. 0000
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Jub 24 2014

ST3-1-14R

THU.

5.0000 7.0000
ISECONDS)

3.0000

1.oooe

TIME

INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT AT DADU NEW 5/5 500KV BUS BAR. CLEARED 1N 5 CY
bwemmomest TR1F OAOU MEW S/3 TO SHIKARFUR Ss5 S00KY SINGLE CIRCUIT

FILE: CivUsershv. . \Case 3-1_A11Gern_0Dps07241Y Case 3-1_Gen_RAl|_DR-5SK. out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: Dadu New S/S — Shikarpur S/S
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT SHIKARFUR 575 S5CGCKY BUS BAR. CLERRED IN 5 C
p TRIF SHIKARFUR S5 TO GUDDU 5/5 SO0KY SINGLE CIRCUIT

FILE: CidUsershs...sCase 3-1_R11Gen_0OphG7241Y4 Case 3-1_Ger_RAl]1_SK-GD.out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJRKSHORD 500,007 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT AT SHIKARFUR 5/35 S00KY BUS BAR. CLERRED 1M 5 C
bwemmined TR F SHIKRARFUR 573 TO GUDDU S/5 SOOKY SINGLE CIRCUIT

FILE: CivUsershv..o\Case 3-1_A11Gern_0ps07241Y Case 3-1_Gen_RAl|_SK-GD.out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Shikarpur S/S — Guddu S/S

Fault Section
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT GUDDUL 575 SGCKY BUS BAR. CLERRED 1M 5 CYCLE
P TRIF GUDDU 5/5%5 TO MUZAFFARGARH S¢% SO0KY SIWGLE CIRCUIT

FILE: CidUsershs...sCase 3-1_R11Gen_0OphG7241Y4 Case 3-1_Ger_RAl1_GD-HZ, out
CHHL«+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJAKSHORD  500.0071 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |

CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007

| CHHLL'S 21.54.
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INTERCOMNECTION STUDY FOR JRMSHORD 1320 MW

mome ey 3-FHASE FAULT BT GUDOU %/5 SCCKY BUS BAR, CLEARED IN 5 CYCLE
bwemmined TFR]F GUDDU S/5 TO MUZRFFARGRRH S5 SOOKY SINGLE CIRCUIT

FILE: CHC9IY LKG_JMI2_THI2_MALR2_JALAZ2_LRDAZ_MOMAZ_DP_GD-MZ. out

CHHL«+'S 10.36: CANGL  9OCHUB 500.00711-[ANGL _ GOOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 10.Y6: CANGL  9OCHUB 500.00711-LANGL  GYOCUCH- | 220,001 |
0. 000 Fomeees + -30.00 |
CHHL«*3 J0.33: CANGL 40CHUE 900.007] I-CANGL a4 5CAAUSCH 500,007 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S J0.3s CANGL Q4CHUE S00.00717-CANGL 63CGUODU-NEW 5060071 _
90,000 E——=a -a0.00 |
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Fault Section: Guddu S/S — Muzaffargarh S/S
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT GUDDUL 5/5 SG0KY BUS BAR. CLERRED 1M 5 CYCLE
# TRIF GUODU S¢5 TO O.G.WHAN Sr5 500KV SINGLE CIRCUIT

FILE: CidUsershs...sCase 3-1_R11Gen_0OphG7241Y4 Case 3-1_Ger_RAl1_GO-DG.out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJAKSHORD 500,007 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

e 3-PHASE FAULT AT GUDDU 5/5 S00KY BUS BAR, CLERRED IN 5 CYCLE
pwiemminedt TR F GUDOU S/5 TO O.G.KWHRAN 5¢5 SO0KY SIWGLE CIRCUIT

FILE: CivUsershv.. \Case 3-1_RA11Gern_0ps07241Y Case 3-1_Gen_RAl|_GD-DG. out

CHHL+'S 21.36: CAKGL  530CH. GARH-1 220,007 1-CANGL  GOGCGUD0U 220,001 |

90, 000 - -90.00 |

CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: Guddu S/S — D. G. Khan S/S
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

FILE:

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT D.G.KHAN Sr5 S5G0KY BUS BRR. CLEARED 1MW 5 CY
# TRIF D.G.KHAN 55 TO MUZRFFRARGARH S/5 SDOKY SINGLE CIRCUIT

Civlsersh, o SCase 3-1_R1Gen_Dph0724 1Y Case 3-1_Gern_Al1_DG-MZ, out

CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJRKSHORD  500.0071 |
90, 000 s ETRTR
CHHL«'S 21.7: [AMGL  S30CM.GARM-1  220.00703-CANGL  S8CTHRR PP 500.0021 |
30,000 Foeees 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— -a0, 00 |

CHHL<"S 21.5W

CANGL S230CH. GARH- | 220.06711-CANGL

955CCOAL GADKI-1SeQ. 007
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

mome ey 3-FHASE FAULT AT DO, G.KHANM 55 500KV BUS BAR. CLEARED 1N 5 CY
bwemmiged TRIF D, G.KHAN S/5 TO MUZAFFARGARH 575 SO0KY SINGLE CIRCUIT

FILE: CiMUsersh...\Case 3-1_All1Gen_Dph0724lY Case 3-1_Gen_ Rl _DG-MZ, out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: D. G. Khan S/S — Muzaffargarh S/S
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT GUDDUL 575 SG0KY BUS BAR. CLERRED 1M 5 CYCLE
p TRIF GUDDU 5/5% TO GUDDL NEW 5/5 SO0OKY SINGLE CIRCUIT

FILE: CitvUsersh...ACase 3-1_AllGen Oph07241Y Case 3-1_Gen_RI|_GD-GDOM.out

CHHL+'S 21.Y: [ANGL  530CM.GRRH-1  220,001J3-CANGL  9OCJAKSHORD  600.0071 |
90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 -90.00 |
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TNTERCONNECTION STUDY FOR JICR LRAKHRA GOGHW
3-PHRSE FRULT AT GUODDU 5/5 500KY BUS BAR. CLEARED 1IN 5 CYCLE

F cunLog T3

bwemmined TFR]F GUDDU S¢5 TO GUODU MWEW S/5 SO0KY SINGLE CIRCUIT
FILE:

Cislsersh, . ACase 3-1_RlGen_0pAG724 1Y Case 3-1_Gen_Al1_GD-GON, out

CHHL+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL  ROOCGUODL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: Guddu S/S — Guddu New PP
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT GUDDU WEW 5/5 5CGCKY BUS BAR. CLERRED IN 5 C
r TRIF GUDDU MEW S¢5 TO MUZAFFARGRRH Ss5 SOOKY SIMGLE CIRCUIT

FILE: CivUsersh...ACase 3-1_AllGen DphO0724lY Case 3-1_Gen_RII_GDN-MI,out

CHHL+'S 21.Y: [ANGL  530CM.GRRH-1  220,001J3-CANGL  9OCJAKSHORD  600.0071 |
90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 -90.00 |
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TNTERCONNECTION STUDY FOR JICR LRAKHRA GOGHW
3-FPHRSE FRULT AT GUDDU MWEW 5/5 50GKY BUS BRR. CLERRED 1M 5 C

F cunLog T3

bwemmiged TFR]F GUDDU MEW 575 TO MUZRFFRRGARH S/% SO0KY SINGLE CIRCUIT
FILE:

Cislsersh, . ACase 3-1_RlGen_0pAG724 1Y Case 3-1_Gen_Al1_GDN-MZ, out

CHHL+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL  ROOCGUODL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
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Fault Section: Guddu New PP — Muzaffargarh S/S
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FAULT AT GUDDU NEW 5/5 500KV BUS BAR. CLERRED 1IN 5 €

r TRIF GUDDU MEW S/5 TO R.Y.KHAN S¢/5 SODKY SIMNGLE CIRCUIT
FILE: CivUsersh,..\Case 3-

Al Gen_Ops072414 Case 3-1_Gen Rl _GON-RY.out

CHHL+'S 21.Y: [ANGL  530CM.GRRH-1  220,001J3-CANGL  9OCJAKSHORD  600.0071 |
90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
|90, 000 -90.00 |
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW

3-PHRSE FAULT BT GUDDU NEW S/5 SOGKY BUS BRR, CLERRED 1MW 5 C
TRIF GUDDU WEW S¢5 TO R.Y_KHRN S/5 SOOKY SINGLE CIRCUIT

FILE: CisUsersh. . SCase 3-1_Rl1Gen_0pi724 1Y Case 3-1_Gen_Al1_GDN-RY, out
CHHL+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL  ROOCGUODL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
_ CHHL«"'S 21.90s CANGL GI0CH. GARH-| 220,007 I-CANCL 100 JCIICA_LAK 20,0007 _
90,000 E——=a -a0.00 |
[ 2

2

2

o=

2

H

— =

o

=

-

]

— —e

o

2

=

L=}

L=}

2

- -
- - ]

-

=

5. oann 70000 4 pooo
LSECONDS)

5. 0000

1_0ope

16:57

5T3-1-21B

Jub 24 2014

THU.

TIME

Guddu New PP —R. Y. Khan S/S

Fault Section
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Appendix 6-4

Stability Analysis Result Case ST-3-1

(Lakhra PP 2x Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani

PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT MUZRFFARGRRH 5/5 SCOKY BUS BRR. CLEARED 1N
# TRIF MUZRFFARGARH S/5 TO MULTAN S/5 S00KY SIMGLE CIRCUIT

FILE: CidUsershs...sCase 3-1_R11Gen_0OphG7241Y4 Case 3-1_Ger_RAl1_MZ-HT,out
CHHL+'S 21.Y: CANGL  530CM.GARH-1  220,001J3-CANGL  9OCJAKSHORD  500.0071 |

90, 000 s - ETRTR
CHHL+'S 21.7: [AMGL  530CM.GRRH-1  220,001J1-CANGL  ASCTHRR PP 500.0021 |
30,000 Foeees N 90,00 |
CHHL«"3 21.68: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL A3Ck-2+K-3 00,0031 _

90, 000 —— K -a0, 00 |
_ CHHL«"S 21.54s CANGL S30CH.GRRH- | 220.003711-CANGL QSSCCOAL GADWI-1500.007 _
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INTERCOMNECTION STUDY FOR JICA LAKHRA GOCMW
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bwemmined TR F MUZAFFARGARH S/5 TO MULTAN S5 SO0KWY SINGLE CIRCUIT

FILE: CivUsershv.. \Case 3-1_A11Gern_0ps07241Y Case 3-1_Gen_RAl|_MZI-MT.out

CHHL«+'S 21.36: CANGL  530CH. GARH-1 220.00711-[ANGL _ ROOCGUDDL 220,001 |
9. 900 s - -90.40 |
CHHL«+'S 21.48: CANGL  530CH. GARH-1 220.00701-[ANGL  A0OCJAMSHOAD  220.407 |
0. 000 Fooeeees + -30.00 |
CHHL« "3 21.3: CANGL 330CH. GARH- | 220.90717-CANGL GICOUODOU-NEN 300.00371 _
90. 000 —_———— “ -a0.00 |
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90,000 E——=a -a0.00 |
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Muzaffargarh S/S — Multan S/S

Fault Section
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Appendix 6-5  (1/20)
Stability Analysis Result Case ST-3-2

(Lakhra PP 2n Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)



Appendix 6-5  (2/20)
Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: JICA Lakhra PP — Matiari S/S



Appendix 6-5  (3/20)
Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Jamshoro S/S — JICA Lakhra PP



Appendix 6-5  (4/20)
Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Jamshoro S/S — Gadani S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Jamshoro S/S — NKI S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Jamshoro S/S — Matiari S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Matiari S/S — Gadani S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Thar PP — Matiari S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Dadu New S/S — Moro S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Moro S/S — R. Y. Khan S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: R. Y. Khan PP — Multan S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Dadu New S/S — Shikarpur S/S



Appendix 6-5  (13/20)
Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Shikarpur S/S — Guddu S/S



Appendix 6-5  (14/20)
Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu S/S — Muzaffargarh S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu S/S — D. G. Khan S/S



Appendix 6-5  (16/20)
Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: D. G. Khan S/S — Muzaffargarh S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu S/S — Guddu New PP
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu New PP — Muzaffargarh S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Guddu New PP — R. Y. Khan S/S
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Stability Analysis Result Case ST-3-2

(Lakhra PP 2 Connection, Lakhra PP — Matiari S/S: 2cct, Lakhra PP — Dadu New S/S: 2cct Open, Matiari S/S — Moro S/S: 1cct Open, Gadani
PP, K-2/K-3 PP, and Bin Qasim PP: Out of service)

Fault Section: Muzaffargarh S/S — Multan S/S
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Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)
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Appendix 6-6

2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT JICR LAKHRA PP SCOKY BUS BRR. CLEARED 1MW 5
TRIF 1ICA LAKHRA FF TO MATIRAR] S/5 S00KY SINGLE CIRCUIT

FILE: CivUsersh, . Case 4 NTOC Proposal®vB7281Y4 Casei-|_LE-MR.out

CHHL«'S 21.Y: [ANGL  S30CMLGARH-1  220,007J1-CANGL  A0CJANSHORG  500.0031

90, 000 s - -90. 00 |
CHAL«'S 21.7: [ANGL  G30CM.GARH-1  220.007J7-CANGL  BBCTHAR PR 500.0071

30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.0937

90, 000 ————— “ -90, 00 |

S30CH. GARH-| 220,001 1-TANGL 955CCOAL GADWI-1580.007

_ CHHL«'5 21,54, CRANGL
[
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Jub 28 2014 178
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STY-1-1H

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT JICH LAKHRA PP SCOKY BUS BRR. CLERRED 1N 5
#f TRIF JICA LAKHRA FF TO MATIAR] S/5 S00KY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTDOC Proposals072B81Y Cased-|_LK-MA, out

CHHL+'S 21.36: CANGL  530CK.GARH-| 220,002 1-CANGL  BOOCGLDOU 220,001 |
90, 000 s - ETRTR
CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |
30,000 Fomeeees N 90,00 |
CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.90s CANGL S30CH.GRRH- | 220.00717-CANGL  9966CBINQASIH 220,001 _
|90, 000 e——a -90.00 |
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JICA Lakhra PP — Mat

Fault Section
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INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FRULT AT JAMSHORD 5/5 500KY BUS BRR. CLERRED 1N 5 CY

(o] # TRIF JAMSHORO S/5 TO DADU MEW S/5 SO0KY SINGLE CIRCUIT
nmv FILE: CivUsershs. . Case 4 NTOC Proposal 72814 Cased-|_JM-DR.out

CHHL«+'S 21.Y: [ANGL  S30CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
e 90, 000 s -90. 00 |
2
) CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
oy 30. 400 EERREEEEE -90.00 |
o
A CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371

90, 000 —————— -90. 00

_ CHHL«'5 21,54, CRANGL S30CH. GARH-| 220,001 1-TANGL

955CCOAL GADWI-1580.007

ETRTN
_

e e

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

Stability Analysis Result Case ST-4-1
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INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FAULT AT JAMSHORD 5/5 SGOKY BUS BRAR. CLERRED IN 5 CY

p TRIF JAMSHORD 5¢5 TO DADU WEW S/% SO0KY SINGLE CIRCUIT

FILE: Ci%Usershs, .. \Case 4 NTOC Proposal07281Y Casel-|_JM-DA. out

CHHL+'S 21.36: CANGL  S30CH.GARK-| 220,002 1-CANGL  BOBCGUDDL 220,001 |
90, 000 e - ETHTR
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Fault Section: Jamshoro S/S — Dadu New S/S
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Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT JAMSHORD S¢5 S0GKY BUS BRR. CLERRED 1IN 5 CY
# TRIF JRMSHORD S/5 TO GROANT 5/5 SOOKY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTOC Proposal 072814 CasetY-|_JH-GAD. out

CHHLa'S 21.Y: [ANGL  S30CMLGARH-1  220,007J3-CANGL  AOCJANSHORD  500.0071 |
90, 000 s - -90. 00 |

CHAL«'S 21.7: [ANGL  G30CM.GARH-1  220.007J7-CANGL  BBCTHAR PR 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |

CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL
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-90.0¢0 |

ETRTN

10,000

4 pooo

B.0000

B.Q000

= et LI
e

4. 0000

2. Doog

S.ca0n 7.000D
LSECONDS)

5.0000

1.ooEe

17123
STh-1-3R

Jul 28 2014

MON.

TIME

INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FRAULT AT JAMSHORD S¢5 500kY BUS BRR. CLEARED |
# TRIF JAMSHORD 5/5 TO GADAM] S5/5 S00KY SINGLE CIRCUIT

M5 CY

FILE: CisUsershs.. %Case Y NTOC Proposal v07281Y Casel-|_JH-GRD. out
CHHL+'S 21.36: CANGL  S30CH.GARK-| 220.00211-CANGL  BOBCGUDDU 220,001 |
90, 000 e - ETHTR
CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30, 000 RERREEEEEEE N -90.400 |
CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 —_———— E -90.00 |
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Jamshoro S/S — Gadani S/S

Fault Section
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IMTERCONNECTION STUDY FOR JICR LRAKHRR BGGMW
3-PHRSE FRULT AT JAMSHORD 5/5 S00KY BUS BRR. CLERRED 1IN 5 CY

# TRIF JRMSHORO Sr/5 TO WK1 5/5 SO0KY SIWNGLE CIRCUIT
FILE: CisUsersh...5Case 4 NTOC Proposal 072814 Case-|_JH-NKI.out
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(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

Stability Analysis Result Case ST-4-1
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INTERCONNECTION STUDY FOR JICA LAKHRA GOGHW
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- 3-PHASE FAULT AT JAMSHORD 545 SGOKY BUS BAR. CLEARED
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Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

# TRIF JRMSHORD S/5 TO MATIRAR]

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT JAMSHORD S¢5 S0GKY BUS BRR. CLERRED 1IN 5 CY
5753 S00KY SINGLE CIRCUIT

FILE: CivUsershs. . Case 4 NTOC Proposal 72814 Cased-|_JM-MR.out

CHHL«+'S 21.Y: [ANGL  S30CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN Ee——=a -90.0¢0 |
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INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT JAMSHORD Ss5 S500KY BUS BRR. CLEARED 1MW 5 CY
¢ TRIF JAMSHORD S/5 TO MATIAR] S/5 S00KY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTDOC Proposals072B81Y Cased-|_JH-MA. out

CHHL+'S 21.36: CANGL  530CK.GARH-| 220,002 1-CANGL  BOOCGLDOU 220,001 |
90, 000 s - ETRTR
CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |
30,000 Fomeeees N 90,00 |
CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _
90, 000 —— K -a0, 00 |
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Fault Section: Jamshoro S/S — Matiari S/S
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Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

# TRIF GROAM]

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT GADEWI PP UNIT | SCGKY BUS BRR. CLERRED 1N
FF UNIT | TO GRAOAN] 3¢5 SCOKY SINGLE CIRCUIT

FILE: CivUsersh. . 5Case 4 NTOC Proposal 072814 Case4-]_CGDI-GAD,. out

CHHL«+'S 21.Y: [ANGL  S3OCMLGARH-1  220,001J3-CANGL  AOCJANSHORD  500.0071 |
90, 000 s - -90. 00 |
CHAL«'S 21.7: [ANGL  G30CM.GARH-1  220.007J7-CANGL  BBCTHAR PR 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL

90. 000

955CCAAL GADWI-JS80.4d07 _
-90.0¢0 |
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B.0000
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4. 0000
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5.0000
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17130

Jul 28 2014
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TIME

STY-1-6H

r TRIF GRDAN]

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT GADAWI PP UNIT | 5COKY BUS BRR. CLEARED 1N
FF UNIT | TO GROAMD S¢5% SOO0KY SINGLE CIRCUIT

FILE: CisUsersh...“Case Y NTOC Proposal WO72BIY Casel-|_CGDI-GRD, out
CHHL+'S 21.36: CANGL  530CK.GARH-| 220,007 1-CANGL  BOOCGLDOU 220,001 |
90, 000 s - ETRTR
CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |
30,000 Fomeeees N 90,00 |
CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.90s CANGL S30CH.GRRH- | 220.00717-CANGL  9966CBINQASIH 220,001 _
|90, 000 e——a -90.00 |

10,000

9 pooo

2000

B Q000

Y. 0000

ER

q

5.0000 7.0000
ISECONDS)

3.0000

1.oooe

17131
STh-1-6B

Jub 28 2014

MON.

TIME

Fault Section: Coal Gadani PP — Gadani S/S
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT MATIAR] 55 500KV BUS BAR. CLEARED 1N 5 C¥C
TRIF MRTIAR] S/% TO GRDANM] S/5 SOOKY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTOC Proposal 072814 CaseY-|_MA-GAD. out

CHHLs'S 21.Y: [ANGL  S30CMLGARH-1  220,007J3-CANGL  AOCJANSHORD  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN Ee——=a -90.0¢0 |
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4 pooo

B.0000

B.Q000

4. 0000

2. Doog

S.ca0n 7.000D
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5.0000

1.ooEe
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Jul 28 2014

MON.

TIME

STh-1-7H

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW
3-PHRSE FRULT AT MATIAR]

55 S00KY BUS BRR. CLERRED 1M 5 CYC

» TRIF MATIAR] 5/5 TO GRDAN] 5/5 S00KY SINGLE CIRCUIT
FILE: CivlUsershs.. %Case Y NTOC Proposal nG7281Y CaseY-|_MRA-GAD, out
CHHL+'S 21.36: CANGL  530CK.GARH-| 220,002 1-CANGL  BOOCGLDOU 220,001 |

90, 000 s - ETRTR
CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |

30,000 Fomeeees N 90,00 |
CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _

90, 000 —— K -a0, 00 |

_ CHHL«"S 21.90s CANGL S30CH.GRRH- | 220.00717-CANGL  9966CBINQASIH 220,001 _

|90, 000 e——a -90.00 |

10,000

9 pooo

2000

B Q000

Y. 0000

5.0000 7.0000
ISECONDS)

3.0000

1.oooe

17132
STh-1-7B

Jub 28 2014
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TIME

i S/S — Gadani S/S

1ar

Mat

Fault Section
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT MATIAR] 55 500KV BUS BAR. CLEARED 1N 5 C¥C
# TRIF MRTIAR] S/5 TO MORD S¢3 SOOKV SIMNGLE CIRCUIT

FILE: CivUsersh. . 5Case 4 NTOC ProposalvR7281Y4 Cased-|_MR-MD.out

CHHL«'S 21.Y: [ANGL  530CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN Ee——=a -90.0¢0 |
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4 pooo

B.0000

B.Q000

4. 0000

2. Doog

S.ca0n 7.000D
LSECONDS)

5.0000

1.ooEe

17133
STh-1-8A

Jul 28 2014

MON.

TIME

INTERCOMMECTION STUDY FOR JICR LAKHRR GCGMH
3-PHASE FAULT AT MATIAR] 545 500KY BUS BRR. CLERRED 1M 5 CYC

P TRIF MATIAR] S5/5% TO MORD S/3% SOOKY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTDOC Proposals072B81Y Casel-|_MA-MD, out

CHHL+'S 21.36: CANGL  530CK.GARH-| 220,002 1-CANGL  BOOCGLDOU 220,001 |
90, 000 s - ETRTR
CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |
30,000 Fomeeees N 90,00 |
CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.90s CANGL S30CH.GRRH- | 220.00717-CANGL  9966CBINQASIH 220,001 _
|90, 000 -90.00 |
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9 pooo

2000
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5.0000 7.0000
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1.oooe

17134
STh-1-8B

Jub 28 2014
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Matiari S/S — Moro S/S

Fault Section
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT k-2/K-3 PP 500KY BUS BRR. CLEARED 1MW 5 CYCL
TRIF K-z2s/k-3 FF TO MRTIAR] 3/5 SOOKY SINGLE CIRCUIT

FILE:

CislUsersh, o %Case & NTOC ProposalsG728lY Caseld-1_KeK3-MA, out
CHHL«+'S 21.Y: [ANGL  530CMLGARH-1  220.001J3-CANGL  AOCJANSHORD  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN -90.0¢0 |

10,000

4 pooo

B.0000

B.Q000

4. 0000

2. Doog
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S.0a00

5.0000
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. INTERCOMMECTION STUDY FOR JICR LAKHRA GCOMW
fasl
M.OJ 3-FHRSE FRULT AT K-2/K-3 PP S0OKY BUS BRAR. CLERARED 1IN 5 CYCL
gy » TRIF K-2/K-3 PP TO MATIAR] 5/5 S00KY SINGLE CIRCUIT
- FILE: CivUsersh. . 5Case 4 NTOC ProposalsB7281Y Casel-]_KeK3-MA, out
Bl CHHL«'S 21.36: CANGL  530CK.GARH-1 220,002 1-CANGL  BOOCGLDOU 220,001 |
= e ————— 5
S 90, 000 ETRTR
[at)
[fa}
w0
~
- CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |
= 30,000 Fomeeees N 90,00 |
2
=
m CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.90s CANGL S30CH.GRRH- | 220.00717-CANGL  9966CBINQASIH 220,001 _
|90, 000 e——a -90.00 |
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iari S/S

K-2/K-3 PP — Mat

Fault Section
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT BIN BASIM PP S0GEY BUS BRR. CLERRED 1IN 5 CY
TRIF BIN QRSIM FF TO MATIAR] 5/3 SOC0KY SINGLE CIRCUIT

FILE: CivUsersh. . Case 4 NTOC ProposalvR7281Y4 Casei-|_BO-HR.out

CHHL«'S 21.Y: [ANGL  530CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN Ee——=a -90.0¢0 |
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4 pooo
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4. 0000

2. Doog

S.ca0n 7.000D
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5.0000

1.ooEe

17137
STH-1-10R

Jul 28 2014

MON.

TIME

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FAULT AT BIN BASIM PP S500KY BUS BRR. CLEARED 1MW 5 CY
P TRIF BIN QDRSIM FF TO MATIAR] S/5 S00KY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTDOC Proposals072B81Y CaselY-|_BR-MA, out

CHHL+'S 21.36: CANGL  530CK.GARH-| 220,002 1-CANGL  BOOCGLDOU 220,001 |
90, 000 s - ETRTR
CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |
30,000 Fomeeees N 90,00 |
CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.90s CANGL S30CH.GRRH- | 220.00717-CANGL  9966CBINQASIH 220,001 _
|90, 000 e——a -90.00 |

10,000

9 pooo

2000

B Q000

Y. 0000

ER

d.9

5.0000 7.0000
ISECONDS)

3.0000

1.oooe

17137
STH-1-10B

Jub 28 2014

MON.

TIME

i S/S

1ar|

Bin Qasim S/S — Mat

Fault Section
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT THAR PP SGCKY BUS BAR. CLERRED 1M 5 CYCLE
TRIF THRRE FF TO MATIRR] S/5% S00KY SINGLE CIRCUIT

FILE: CivUsersh. . Case 4 NTOC Proposal 72814 Casei-]_TH-MR.out

CHHL«+'S 21.Y: [ANGL  530CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
90, 000 s - -90.40 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
90, 000 -90.40 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN Ee——=a -90.0¢0 |

10,000

4 pooo

B.0000

B.Q000

4. 0000

2. Doog

S.ca0n 7.000D
LSECONDS)

5.0000

1.ooEe

17138
STh-1-11R

Jul 28 2014

MON.

TIME

INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FRAULT AT THRR PP S5G0KY BUS BAR. CLERRED 1M 5 CYCLE
TRIF THRR FF TO MATIAR] S¢% S00KY SIMGLE CIRCUIT

FILE: Ci%Usersh,. . \Case 4 NTOC Proposal07281Y Casel-]_TH-MA, out

CHHL+'S 21.36: CANGL  S30CH.GARK-| 220,002 1-CANGL  BOBCGUDDL 220,001 |
90, 000 e - ETHTR
CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30, 000 RERREEEEEEE N -90.400 |
CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 —_———— E -90.00 |
_ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
EIRTN e——=a -90.00 |
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: Thar PP — Mat

Fault Section
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FRAULT AT DADU MEW S¢5 S0GKY BUS BRR. CLERRED 1IN 5 CY
TRIF DROU MEW 3¢5 TO MORD 5¢5 SO0KY SINWGLE CIRCUIT

FILE: CivUsershs, . Case 4 NTOC Proposal 72814 Cased-|_DR-MD.out
CHHL«+'S 21.Y: [ANGL  530CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
90, 000 -90.40 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN Ee——=a -90.0¢0 |
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4 pooo

B.0000

B.Q000

4. 0000
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S.ca0n 7.000D
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5.0000

1.ooEe

17140
STh-1-12R

Jul 28 2014

MON.

TIME

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHRASE FRAULT AT DADU MEW Ss5 S500KY BUS BRR. CLEARED 1MW 5 CY
TRIF DRDOU NEW 3¢5 TO MORD 3/5 SOOKY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTDOC Proposals072B81Y Caseld-|1_DR-MD, out

CHHL+'S 21.36: CANGL  530CK.GARH-| 220,002 1-CANGL  BOOCGLDOU 220,001 |
90, 000 s - ETRTR
CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |
30,000 Fomeeees N 90,00 |
CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.90s CANGL S30CH.GRRH- | 220.00717-CANGL  9966CBINQASIH 220,001 _
|90, 000 e——a -90.00 |
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9 pooo
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5.0000 7.0000
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Jub 28 2014
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Dadu New S/S — Moro S/S

Fault Section
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT MORD 5/5 500KV BUS BRR. CLEARED 1M 5 CYCLE
TRIF MORO S/5 TO R.v.KHAN S/5 SO0KW SINGLE CIRCUIT

FILE: CivUsersh. . Case 4 NTOC ProposalwR7281Y4 Cased-|_MO-RY.out

CHHL«'S 21.Y: [ANGL  S30CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
90, 000 s - -90.40 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
90, 000 -90.40 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN -90.0¢0 |
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STh-1-13R

Jul 28 2014

MON.

TIME

INTERCONMECTION STUDY FOR JICR LRKHRA BCOMW

3-PHASE FRAULT AT MORD 5/5 SGOKY BUS BAR. CLEARED IN 5 CYCLE
TRIF MORO 5/ TO R.v.KHAN S/5% S00kKY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTDOC Proposals072B81Y CaseY-|_MD-RY.out

CHHL+'S 21.36: CANGL  530CK.GARH-| 220,002 1-CANGL  BOOCGLDOU 220,001 |
90, 000 s - ETRTR
CHHL+'S 21.Y8: CANGL  530CK.GARH-| 220,000 1-CANGL  A0QCJAMSHORD  220.001 |
30,000 Fomeeees N 90,00 |
CHHL«"3 21.3: CANGL 3I0CHM.GRAAH- | £20,00717-CANGL GICGLODOU-HEW 00,0031 _
90, 000 —— K -a0, 00 |
_ CHHL«"S 21.90s CANGL S30CH.GRRH- | 220.00717-CANGL  9966CBINQASIH 220,001 _
|90, 000 e——a -90.00 |
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9 pooo
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Moro S/S — R. Y. Khan S/S

Fault Section
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT R.Y.KHAN 55 S0GKY BUS BRR. CLERRED 1IN 5 CY
TRIF R.Yv.KWHRAN S/5 TO MULTAM 5/5 SO0OKY SINGLE CIRCUIT

FILE: CivUsersh. . Case 4 NTOC ProposalvR7281Y4 Cased-|_RY-MT.out

CHHL«'S 21.Y: [ANGL  530CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |

90, 000 s - -90. 00 |

CHAL«'S 21.7: [ANGL  G30CM.GARH-1  220.007J7-CANGL  BBCTHAR PR 500.0031 |

30. 400 EERREEEEE 4 -a0.00 |

CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _

90, 000 ————— “ -90, 00 |
S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07

_ CHHL«'5 21,54, CRANGL
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Jul 28 2014

MON.

TIME

INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FRAULT AT R.Y.KHAN S5¢/5 500KY BUS BRR. CLEARED
# TRIF R.T.KHAN 5/3 TO MULTRAN S/5 S00KY SINGLE CIRCUIT

FILE: Ci%Usersh,. . \Case 4 NTOC Proposal07281Y Casel-|_RY-MT.out

IM 5 CY

CHHL+'S 21.36: CANGL  S30CH.GARK-| 220,002 1-CANGL  BOBCGUDDL 220,001 |
90, 000 e - ETHTR
CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30, 000 RERREEEEEEE N -90.400 |
CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 —_———— E -90.00 |
_ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
EIRTN e——=a -90.00 |
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4 pooo
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B.Q000
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Appendix 6-6

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

Stability Analysis Result Case ST-4-1

IWTERCONMECTION STUDY FOR JICA LAKHRA GOCMW " IMTERCOMMECTION STUDY FOR JICA LAKHRA GOOMW
T
3-FPHRSE FRULT AT DADU MEW 5¢5 SOGKY BUS BRR, CLERRED 1MW 5 C¥ M Lo 3-FHRSE FRULT AT DADU MEW S¢5 5G0kY BUS BAR. CLERRED 1IN 5 CY
TRIF DROU NEW S5/5 TO SHIKARFUR 575 SO0KY SINGLE CIRCUIT m— » TRIF DADU NEW S¢/5 TO SHIKARFUR 5/5 SOOKY SINGLE CIRCUIT
FILE: CivUsersh. . Case 4 NTOC Proposal®R7281Y4 Caseb-|_DR-5K.out |r FILE: Ci%Usershs, .. \Case 4 NTOC Proposal’07281Y Casel-|_DR-SK. out
CHHL«'S 21.4: [ANGL  530CM.GARH-J  220.00101-CANGL  BOCJANSHORO 5000011 | =7 CHHL+'S 21.36: CANGL  S30CH.GARK-| 220,002 1-CANGL  BOBCGUDDL 220,001 |
90, 000 s - -90.00 | S 90, 000 e - ETHTR
.
=
B2
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0071 | CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30. 400 EERREEEEE + -] 3 30, 000 RERREEEEEEE N -90.400 |
=
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _ m CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 ————— “ -90, 00 | 90, 000 —_———— E -90.00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _ _ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
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_ S _
=
Ze
g
g
=
- = - _
=
S
s
- -7 _ - _
wr
[}
- =
= O
L 2a L —
LU
—
£z
— —] Ll — —
-1
]
g
2
o

B a0 10,000
T.eoCk 49 COCo
MON. JUL 28 2014 17:46
STH-1-15B

Dadu New S/S — Shikarpur S/S

B.Q000

S.o00e
ISECONDS)

40000
TIME

2. DO0o
R
Fault Section

1.ooEe

L]




(17/24)

Appendix 6-6

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

Stability Analysis Result Case ST-4-1

IWTERCONMECTION STUDY FOR JICA LAKHRA GOCMW - IMTERCOMMECTION STUDY FOR JICA LAKHRA GOOMW
T
3-FPHRSE FRULT AT SHIKARFUR 5/5 SG0KY BUS BRR. CLERRED 1M 5 C Mro 3-FHRSE FRULT AT SHIKARPUR 5/5 S00KY BUS BRR. CLERRED 1N 5 C
TRIF SHIKRRFUR S/5 TO GUDDU 575 SOOKY SINGLE CIRCUIT m— » TRIF SHIKARFUR S¢/5 TO GUDDU 5/5 SO0KY SINGLE CIRCUIT
FILE: CivUsersh. . Case 4 NTOC ProposalvR7281Y Case4-|_SK-GD.out |r FILE: Ci%Usersh,. . \Case 4 NTDOC Proposal07281Y Casel-|_SK-GD.out
CHHL«'S 21.4: CANGL  530CM.GARH-J  220.00101-CANGL  BOCJANSHORO 5000001 | =7 CHHL+'S 21.36: CANGL  S30CH.GARK-| 220,002 1-CANGL  BOBCGUDDL 220,001 |
90, 000 s - -90.00 | S 90, 000 e - ETHTR
.
=
B2
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0071 | CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30. 400 EERREEEEE + -] 3 30, 000 RERREEEEEEE N -90.400 |
=
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _ m CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 ————— “ -90, 00 | 90, 000 —_———— E -90.00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _ _ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
ETRTN Ee——=a -90.0¢0 | EIRTN e——=a -90.00 |
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Appendix 6-6

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

Stability Analysis Result Case ST-4-1

IWTERCONMECTION STUDY FOR JICA LAKHRA GOCMW - IMTERCOMMECTION STUDY FOR JICA LAKHRA GOOMW
T
3-PHRSE FRULT AT GUDDL S¢5 SGGkY BUS BAR, CLERRED 1M 5 CYCLE M_.r. 3-FHRSE FRULT AT GUDDL S5/5 S5G0KY BUS BAR. CLERRED 1M 5 CYCLE
# TRIF GUODU S/5 TO MUZAFFARGARH 5/5 SOOKY SINGLE CIRCUIT m— » TRIF GUDDU S/5 TO MUZAFFARGARH 5/5 SOOKY SINGLE CIRCUIT
FILE: CivUsershs. . Case 4 NTOC ProposalvR7281Y4 Case4-|_GD-HZ.out .I__ FILE: Ci%Usershs.. . \Case 4 NTOC Proposal07281Y Casel-|_GD-MZ. out
CHHLa'S 21.4: [ANGL  530CM.GARH-J  220.00101-CANGL  BOCJANSHORO 5000001 | =7 CHHL+'S 21.36: CANGL  S30CH.GARK-| 220,002 1-CANGL  BOBCGUDDL 220,001 |
90, 000 s - -90.00 | S 90, 000 e - ETHTR
=
=
B2
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0071 | CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30. 400 EERREEEEE + -] 3 30, 000 RERREEEEEEE N -90.400 |
=
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _ m CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 ————— “ -90, 00 | 90, 000 —_———— E -90.00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _ _ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT GUDODU S5/5 5G0KY BUS BAR. CLERRED 1M 5 CYCLE
TRIF GLODU 5%¢5 TO DO.G.KWHAN S¢35 500KY SINGLE CIRCUIT

FILE: CivUsersh. . Case 4 NTOC Proposal 072814 Case4-|_GD-DG.out

CHHL«'S 21.Y: [ANGL  530CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN -90.0¢0 |
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INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FRAULT AT GLDDUL 5/5 S5G0KY BUS BAR. CLERRED 1M 5 CYCLE
# TRIF GUOOU 5¢5 TO DO.G.WHAN Ss/5 SC00KY SINGLE CIRCUIT

FILE: Ci%Usersh, .. \Case 4 NTOC Proposal07281Y Casel-|_GD-DG. out

CHHL+'S 21.36: CANGL  S30CH.GARK-| 220,002 1-CANGL  BOBCGUDDL 220,001 |
90, 000 e - ETHTR
CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30, 000 RERREEEEEEE N -90.400 |
CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 —_———— E -90.00 |
_ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
EIRTN e——=a -90.00 |
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT D.G.KHAN 55 S0GKY BUS BRR. CLERRED 1IN 5 CY
TRIF D.G.KHRAN 5/5 TO MUZRFFRRGRRH S/5 SOOKY SIWGLE CIRCUIT

FILE: CivUsershs. . Case 4 NTOC ProposalvR7281Y Cased-|_DG-MZ.out

CHHL«'S 21.Y: [ANGL  530CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |

90, 000 s - -90. 00 |

CHAL«'S 21.7: [ANGL  G30CM.GARH-1  220.007J7-CANGL  BBCTHAR PR 500.0031 |

30. 400 EERREEEEE 4 -a0.00 |

CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _

90, 000 ————— “ -90, 00 |
CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07

| cHKLL'3 21,54,
|
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INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FRAULT AT D.G.KHAN S¢5 S500KY BUS BRR. CLEARED 1MW 5 CY
# TRIF D.G.KHRAN 55 TO MUZRFFRARGARH S/5 S00KY SINGLE CIRCUIT

FILE: Ci%Usershs, . \Case 4 NTOC Proposal07281Y Casel-|_DG-MZ. out

CHHL+'S 21.36: CANGL  S30CH.GARK-| 220,002 1-CANGL  BOBCGUDDL 220,001 |
90, 000 e - ETHTR
CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30, 000 RERREEEEEEE N -90.400 |
CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 —_———— E -90.00 |
_ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
EIRTN e——=a -90.00 |
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT GUDDUL S5/5 5G0KY BUS BAR. CLERRED 1M 5 CY¥CLE
TRIF GUDDU 5/5 TO GUDDU MEW 5/5 SOOKY SINGLE CIRCUIT

FILE: CisUsersh...5Case 4 NTOC Proposal 072814 Caseb-|_GD-GOM. out

CHHLs'S 21.Y: [ANGL  S30CMLGARH-1  220,001J3-CANGL  AOCJANSHORD  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN Ee——=a -90.0¢0 |
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INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FRAULT AT GLODDUL 5/5 5G0KY BUS BAR.
P TRIF GUDDU 3¢5 TO GUDDU NEW 3¢5 SO0KY SINGLE CIRCUIT

CLEARED 1N 5 CYCLE

FILE: CislUsershs.. %Case Y NTOC Proposal v07281Y Casel-|_GD-GON. out
CHHL+'S 21.36: CANGL  S30CH.GARK-| 220.00211-CANGL  BOBCGUDDU 220,001 |
90, 000 e - ETHTR
CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30, 000 RERREEEEEEE N -90.400 |
CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 —_———— E -90.00 |
_ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
EIRTN e——=a -90.00 |
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INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT GUDODU WEW 5/5 5GGKY BUS BAR. CLERRED
TRIF GUDDOU NEW S¢3 TO MUZRFFARGARH S/3 S00KY SINGLE CIRCUIT

IN 5 C

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

(o] FILE: CisUsersh...5Case 4 NTOC Proposal 072814 Caselb-|_GDN-MZ. out
! CHHLs+'S 21.Y: [ANGL  S30CMLGARH-1  220,001J3-CANGL  AOCJANSHORD  500.0071 |
© 0. 000 s -30.00 |
X
©
c CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
) 30. 400 EERREEEEE 4 -a0.00 |
(o}
(o
Au” CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07
| |
ETRTN -90.0¢0 |
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INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FRAULT AT GUDDU WEW 5/5 SGCKY BUS BAR. CLERRED 1IN S C
r TRIF GUDDU MEW S¢3 TO MUZRFFARGARH 3¢5 SOOKY SIMGLE CIRCUIT

FILE: CislUsershs.. %Case Y NTOC Proposal v07281Y Casel-|_GDN-MZ. out
CHHL+'S 21.36: CANGL  S30CH.GARK-| 220.00211-CANGL  BOBCGUDDU 220,001 |
90, 000 e ETHTR
CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30, 000 RERREEEEEEE N -90.400 |
CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 —_———— E -90.00 |
_ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
EIRTN e——=a -90.00 |
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Appendix 6-6

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

Stability Analysis Result Case ST-4-1

IWTERCONMECTION STUDY FOR JICA LAKHRA GOCMW " IMTERCOMMECTION STUDY FOR JICA LAKHRA GOOMW
T
3-PHRSE FRULT AT GUODDL WEW 5/5 SG0KY BUS BRR. CLERRED 1M 5 C _M._.‘./._ 3-FHRSE FRULT AT GUDDL WEW 5/5 500KY BUS BRR. CLERRED 1IN 5 C
# TRIF GUODU NEW S/5 TO RK.v.KHAN 575 S00KY SINGLE CIRCUIT e » TRIF GUODDU NEW 5/5 TO R.Y.KHAN 5/5 SOOKY SINGLE CIRCUIT
FILE: CisUsersh...5Case 4 NTOC Proposal 072814 Casel-|_GDHN-RY. out .I__ FILE: CislUsershs.. %Case Y NTOC Proposal v07281Y Casel-|_GDN-RY. out
CHBLe'S 21.4: CANGL  53OCM.GARH-J  220.00101-CANGL  BOCJANSHORD 5000031 | =7 CHHL+'S 21.36: CANGL  S30CH.GARK-| 220.00211-CANGL  BOBCGUDDU 220,001 |
90, 000 s - -90.00 | S 90, 000 e - ETHTR
=
=
B2
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0071 | CHHL+'S 21.Y8: CANGL  S30CH.GARK-| 220,002 1-CANGL  A0PCJAMSHORD  220.401 |
30. 400 EERREEEEE + -] 3 30, 000 RERREEEEEEE N -90.400 |
=
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _ m CHHL«"3 21.3: CANGL 330CM.GAAH- | 220, 00717-CANGL GICGLODU-NEK 900,007 _
90, 000 ————— “ -90, 00 | 90, 000 —_———— E -90.00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _ _ CHHL«"S 21.90s CANGL S30CH. GRRH- | 220.00711-CANGL  9966CEINORSIM 220,401 _
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Appendix 6-6

Stability Analysis Result Case ST-4-1

(Lakhra PP — Matiari S/S: 2cct, Gadani PP, K-2/K-3 PP, and Bin Qasim PP: In service)

INTERCONMECTION STUDY FDR JICA LRAKHRR GOGCMW

3-PHRSE FAULT AT MUZRFFARGARH S¢5 SCGKY BUS BRR. CLERRED 1N
TRIF MUZRFFARGARH S5 TO MULTANM S¢5 SO0KY SIMGLE CIRCUIT

FILE: CivUsershs, . 5Case 4 NTOC ProposalvR7281Y Cased-|_MZ-MT.out

CHHL«+'S 21.Y: [ANGL  S30CMLGARH-1  220,001J3-CANGL  AOCJANSHORG  500.0071 |
90, 000 s - -90. 00 |
CHHL«+'S 21.7: [AMGL  S30CMLGRRH-1  220,00711-CANGL  ABCTHAR PP 500.0031 |
30. 400 EERREEEEE 4 -a0.00 |
CHHL«'3 21.08: CANGL 339CM.GARH- | £20.907)17-CANGL g3Ck-2,K-3 900.04371 _
90, 000 ————— “ -90, 00 |
_ CHHL='S 21.54s CANGL S30CH. GRARH- | 220.00717-CANGL 955CCAAL GADWI-JS80.4d07 _
ETRTN Ee——=a -90.0¢0 |
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INTERCONMECTION STUDY FOR JICA LRAKHRA GLOMW

3-PHRSE FRAULT AT MUZRFFARGRRH 5/5 S5COKY BUS BRR. CLEARED 1N
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Winter 2020 (January-2021)

1cct trip of HVDC 1 circuit trip of 500KV T/L
Fom i T Votage | Gt | Capaciy ‘,\‘;‘IO‘;‘T::) Maflan Gar?am Ga?am Jams-hom Jams-horo Jam?hmm Jamﬁham Jamfho«l MaE\an Ma!\an Maflan Lak_hra Lak-hra Da-du M(_)m R.V.t(han Da-du Da-du Smk-arpur Smk?rpur Gu-ddu Guiidu Gufmu DG-Khan Gudd:A New Guddl-l New Muzaifargavh Muzaifargavh Muzaifargavh Mu!lar\ Mu!lan Mu!lan Sah-lwa\
“"‘l’:ﬁ“‘“" La"‘l’:i“”‘" Fa'“‘::ﬁ West "::(";" "::l";a Matiai | Gadani | NKI Moro G:I:::"‘ ii‘:az'" E;“:J 3:”; Moo |RY.Khan| Multan S"c‘tf’f“’ Shc':?';”' Gc‘:f"“‘ itfdz“ Muzaftargarh | D.G.Khan | Guddu New | Muzaffargarh | Muzaffargarh | R.Y.Khan N;:'I‘j" N;:'I‘“Z" Fa'swae':'l’a” Fa‘;,ae'::’ad Rousch Sahial | Lahore South
KV % MVA MVA MVA MA | WA | MA | WA MVA MVA MA | MA MVA MVA MVA MVA MVA MVA MVA MVA WA WA
Jamshoro | - |Lakhra 1 15.9%) 511]- 350 266 177] 79 173 173 169) 174] 175|
Jamshoro 9 18.5%) 593 357]- 309 208 9| 201 201 197] 203] 204
Jamshoro | - 1 30.3% 620 615 618 684 772 644 639] 638 645 607] 605]
Jamshoro 1 15.3%) 218 215 25 336 21 215 2] 214 21% 214 214
Jamshoro__| - 1 5.4% @i 76 76) 126] 85| 75 76 76| 76| 76) 76) 76|
Maiari - 1 25.2% 611 336 339 290 34 328]- [ s3] 339 4a 276 320] 332 334 330]  330) 334 329) 330) 336) 329) 328 328 328 328] 328
Vatar - |Gadani 1 122% 28 188l 188l a6  2s0] 186|199 187 8o 193] 18] 1o 192 192 192 192 -m-m-m-m-m-m-m
Vatar - [Gadani 9 122% 26 -E-Ei_ 187] 189 o8] 198 top deaf  rop[ topl topl sl 19  te8] sl 189l teo] sl  1eo  te9] a9
Lakira - [Dadu 1 41.5% 811 454]- 465 443 a4t 451 450 45| 454 4500 455] 454 445 456]  4s6|  4s6|  4s6] 460|457  456|
Lakhra - [Dadu 9 45.7% 897) 494 491\ 500 500 749]- 512] 488|486 497 496 500 500 4% 500 500) 490 502l s02]  s02]  s03]  so3] 503 50
Dadu - [Moro 1 5.2%) 219 113 116] 193] 100 131 113] 13 238 135] 74| 75 9 oo 106 105 100 101 106| 134] 102 102 10 104] 104] 103] 104]
[Moro - [R-Y.Khan 1 40.4%) 821 445| 45| 429) 443 444 429 P T I T T 362 510 522 457 460 542] 450 450 447 442 442 442 444
R..Khan |- [Mutan 1 39.1% @{ 54| 554 548 553 553 550) 553 553 555 655 554 463 [ 566] e8] 562 563 a9 578 511 62| 11 399) 595] 597] 571 544 546 541 555
Dadu 1 22.0%) 721] 328 328 340) 330 330) 334| 330 330 0] 320] 500l a64l- [ sa6| 305 aoo]  320[ 319 304 326] 320) 287] 327] 327] 328] 330) 330) 330)
Dadu - 2 24.5%) 759 378 367] 367 372 367 554 405]  568[- 340 337 356 56| 339 363 357 321 364] 364 ‘ﬂ‘ﬂ‘ﬂ_
Shikerpur | - 1 22.2%) 703 340 333 333 333 333 333 497 364l 301 295]- 559] 315 304 33 315 284 330 330 331 333
B argur - 2 23.9% 759 367 359 359 536 392 3% 318] 574[- 340) 331 327 362 340 306| 356| 356| 357] 359] 359|350 359
Guddu - |Muzaffargarh 1 41.6% 884 583 583 583 583) 553 607 754 577| 576| 577} 576]- 775| 654] 689 813] 635 569 568 574 585 585 586|563
Guddu - |D.GKhan 1 43.3% 866) -m-emmﬁ 625 754 600| 599) 508| 597 788[- 670| 359 806| 653 595 504 600| 608 607 610 604
Guddu - | Guddu New 1 15.1% 566 571 118 175 167 189 190 560) 553- 388] 29| 50| 27| 24| 23] 221 220 220 239
D.GKhan | - |Muzaffargarh 1 23.5% 651 353 3 383 515 349 348 365 365 552  160] 420]- 572| 396| 334 333] 337 353| 32 350 357
(Guddu New_| - [Muzaffargarh 1 42.3%) 91 635] 633 635 635 635 635 635 635 56| 87| 630] 620 620 628 858 840 532) 748]- | 696] 619| 618 625| 638 637 638 634
GudduNew_| - [R.Y.Khan 1 21.7% 317] 313 313 328 314 314 323 314 314 616 156|269 261 279  oral 425 422 209 363 450]- 347] 349| 30  308)  312] 3] 3tg)
Muzaifargarh | - [Vuitan 1 29.8%) 668 462 462 463 462 462 463 462 a62]  461] 460|462  404] 672 46| 459 417 478 21 397] 524]- | 753 628 403  425] 35| a7
- [Muttan 2 30.8%) 690 417 477] 478| 477 478 478 477] 4r7| 47| ars|  arr| st 694 47 470 473 473 419 431 493] 4% 410 541 762]- 643 416 48] 398 499
| - [Faisalabad West 1 26.3%) 821 456 456| 455| 456 456 455 456| 456] 455  4s4|  4s5|  aso|  4ss]  4s4] 454|455 454 48] a4 457 444] 434] 551 506] 553 415
- |Faisalabad West 1 13.6%) 738 17 377 376 37| 377 377, 377 3773 32 3 I I I 382 382 372) 377 32{ 453 512 330)
- [Rousch 1 20.1%) 548 281 281 280 281 281 @{ 281 81 280] 280 282 277|299 o281 281 28] 281 0130 281 283 307 398]- 420) 210
- [Sahiwal 1 38.7% 687] 581 581 580) 581 581 581 581 581 560] 580 581|576 56| 581 580 581 581 579] 579 579) 578 578 660l 657 630 | 760
- |Lahore South 1 29.9% 43| are]  ar8] 4o  a78] 478 48] a8 are] 4r9] 47|  47ve]  as1] 49t]  a7g] ﬁ( 48] 478 w1 487 479 479] 482 482 487 488 412 437 451 756]-
Summer 2021 (September-2021)
1cct trip of HYDC 1 circuit trip of 500KV T/L
From . T Votage | Gt | Capaciy (s,\ﬂ";?:r) Ma{\an Ga?am Gar-iam Jamfhum Jams-horo Jamfham Jam?hom Jamﬁham Maf\an Maflan Ma{\an Lak»hra Lak-hra Dardu M?vo RVﬁ(han Da-du Da-du Smk-arpur Smk-arpur Gutidu Gufﬁdu Gutidu DGVKhan GuddEA New Gudmrj New Muzaifargam Muzattargam Muza!fargam Mu!lan Mur\(an Mu\rtan Sahjwa\
Lahz’:‘?““h La”z’:jwm Fa'“‘z:f“:w“‘ L::‘hf L::(";a Matiari | Gadani | NKI Moro (iak‘ﬁ“' ii‘:az”‘ Eka‘d;‘ 3:‘“2‘ Moo |RY.Khan| Multan S"C‘ET“’ Sm’;“' th:’j“ i;?‘;“ Muzaffargarh | D.G.Khan | Guddu New | Muzafiargarh | Muzaflargarh | R Khan "g:'l‘j" MC;“‘;" Fa‘;va::‘a“ Fﬁ';f;:’ad Rousch Sahiwal | Lahore South
KV % MVA MVA MA [ WA | WA MVA MVA MVA MVA MVA MVA MVA MVA MVA
Jamshoro | - 1 22.6%| 599 540) 343] 343]
| Jamshoro 2 26.5%) @' 398| 398]
Jamshoro | - 1 27.6%) 754 579 579
Jamshoro |- 1 20.7% 437] Y|
Jamshoro | - 1 2.7%| 184) 150]
Metiari - [Woro 1 33.5% 848
[Matiar - |Gadani 1 16.1%} EEI
Matiari - |Gadani 2) 16.1% 512
Lakhra - 1 53.8%) 982)
Lakira 2 49.7% 910
Dadu 1 8.2% 165|
[oro 1 41.5% 821
RYKhan |- 1 34.4%) 813
Dadu 1 22.3%) 698
2 24.7% izl
1 23.8%) 703
2 25.7% 758
1 39.9% 843
- 1 41.8% 818
- |Guddu New 1 16.4%) 583
D.G.Khan - |Muzaffargarh 1 21.3% 647,
Guddu New | - |Muzaffargarh 1 40.5%| 915,
(Guddu New | - [R.Y.Khen 1 24.7% 368
- [Muttan 1 24.9% 65|
- [Muitan 2 25.7% 668
| - |Faisalabad West 1 15.6%) 519
- [Faisalabad West 1 6.5% 416
- |Rousch 1 24%) 406 246]
- [Sahiwal 1 36.1%) 9%7| 667] 666) 1| 666)
- |Lahore South 1 44.6%) 416 662 662] 663 663 662] 666  674] 662 663 662 665 665] 664
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a6.7 Additional Study for the Selected Connection Scheme

Additional study for case 1 selected as the connection method was carried out using the updated PSS/E analysis
model files provided by NTDC in April 2014.

The planned power plants assumed in the analysis model for both power flow and transient stability studies are
shown in Table a6.7-1. The light blue cells show the information additionally provided by NTDC in April 2014.
According to NTDC, HUBCO extension unit will start operation in 2019, and the wind power plants to be located

near Jamshoro area will start operation in 2016.

Table a6.7-1 Power Plants Assumed in PSS/E Analysis Model

Name of Power Plant Total Output Unit Capacity and Number of Units

Lakhra 600MW 600MW x 1 unit

Gadani 6,000MW 600MW x 10 units
K-2/K-3 2,200MW 1,100MW x 2 units

Bin Qasim 1,200MW 600MW x 2 units

Thar 1,200MW 600MW x 2 units
Jamshoro 1,200MW 600MW x 2 units

HUBCO (Extension) 600MW 600MW x 1 unit

Wind Power 1,020MW 60% of 1,700MW in total

Source: JICA Survey Team

a6.7.1Power Flow Analysis

Power flow analysis for both winter and summer peak conditions were conducted under normal operation and N-1

contingency conditions.

There was neither overloaded 500kV transmission section nor 500kV buses with voltages out of allowable range.

a6.7.2Fault Current Analysis

Fault current of the 500kV buses in the south system was carried out depending on the difference in the
connection schemes. The PSS/E analysis model for the fault current analysis was provided by NTDC in April 2014.

Both the 3-phase short-circuit (3LS) fault current and the single-line-to-ground fault (1LG) current were calculated.

The standard IEC909 technique which is embedded in PSS/E Ver. 33.4.0 was used to calculate the maximum
3LS currents and those of 1LG fault conditions at all the bus bars of the 500 kV power system in the southern

area.

The calculation results are summarized in Table a6.7-2. The maximum fault current was approximately 48.0kA at
Gadani switching station under 1LG condition. Therefore, it may be necessary to adopt the circuit breaker with the
standard breaking capacity rating of 50kA or 63kA at Gadani switching station. For other substations or switching

stations, the required standard breaking capacity rating of the circuit breakers may be 40kA or 50kA.



Appendix 6-7  (5/5)
Additional Study for the Selected Connection Scheme

Table a6.7-2 Fault Current Summary

Fault Current (A)
Bus Name Voltage (kV) Without Lakhra PP With Lakhra PP Increase
3LS 1LG 3LS 1LG 3LS 1LG

Lahore South 500 23,970 17,472 23,972 17,472 2 1
Shahiwal 500 14,377 9,750 14,378 9,750 2 1
Multan 500 24,155 19,650 24,171 19,658 16 7
Muzaffargarh 500 23,715 19,689 23,737 19,700 21 10
D. G. Khan 500 11,999 7,715 12,008 7,718 9 3
R. Y. Khan 500 12,001 9,102 12,030 9,117 29 14
Guddu 500 21,551 20,582 21,620 20,631 69 49
Shikarpur 500 16,540 12,909 16,649 12,990 110 81
Guddu-New 500 21,047 20,126 21,112 20,171 64 45
Dadu New 500 18,996 13,650 19,459 14,106 463 456
Moro 500 14,631 9,950 14,856 10,136 225 186
Jamshoro 500 35,153 31,776 37,243 34,908 2,090 3,132
Thar Coal 500 12,033 12,519 12,101 12,573 67 54
Bin Qasim 500 15,163 14,829 15,256 14,893 93 64
K-2/K-3 500 21,594 21,925 21,808 22,087 214 162
HUBCO 500 26,812 26,118 26,985 26,234 173 117
NKI 500 22,572 18,042 22,731 18,125 159 84
Matiari 500 35,187 28,572 36,448 29,696 1,262 1,123
Rousch 500 14,524 12,676 14,528 12,677 3 2
Gadani 500 42,881 47,644 43,290 47,988 408 344
Gadani-U#9-10 500 33,728 34,261 33,958 34,421 230 160
Gadani-U#7-8 500 33,728 34,261 33,958 34,421 230 160
Gadani-U#3-4 500 33,728 34,261 33,958 34,421 230 160
Gadani-U#5-6 500 33,700 34,251 33,929 34,411 230 160
Gadani-U#1-2 500 33,728 34,261 33,958 34,421 230 160
JICA Lakhra PP 500 N/A N/A 30,561 26,801 N/A N/A

Source: JICA Survey Team

a6.7.3Transient Stability Analysis

Transient Stability analysis was not conducted due to lack of dynamic data of 600 kV HVDC transmission line. The

dynamic data was processed to be modified by other consultant employed by NTDC.

a6.7.4 Conclusion

In addition, it was confirmed no overloading occurred to the system under both normal operation and N-1
contingency condition with the selected connection method for Lakhra CFPP in case additional Power Plants
requested by NTDC such as HUBCO extension and wind power generation were included. Also, no voltage
violation occurred to the 500kV bus bars. The fault currents at all 500kV bus bars in the power system in southern
area are below the standard rating of the breaking capacity of the circuit breakers even after connection of Lakhra
CFPP to the power system. The transient stability analysis was not conducted with incorporation of the all planned
power plants requested by NTDC since the updated dynamic data was on the modification process by NTDC, so

that NTDC accepted the power system analysis with the assumed power system case in case 1.
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Comparison for coolingmethods between dried air cooling at Qasim and wet cooling
at Lakhra

Natural draft cooling tower system in Lakhra and Dry air cooled system near Karachi are
analytically investigated and the effect of Wet bulb temperature change and dry bulb

temperature change are evaluated respectively for power output and condenser vacuum in
detail.

(1) Study of natural draft cooling tower system in Lakhra

1) Base conditions for cooling tower and condenser system is as follows.

Table A7.x-1. Base conditions for cooling tower and condenser system

Parameters Data Notes

System configuration Figure 7.a

Power output 660MW Gross output

Wet bulb Air Temperature 28.6 °C Dry bulb temp: 41.5 °C

& Relative humidity: 39%
(From weather report data )

Turbine exhaust Vacuum 83mmHga

Cooling Tower Diameter 110m

Cooling Tower Height 140m

Condenser surface area 37,200m2

Additional cases for wet bulb 28.6 (+3, +6, -3, -6 ) °C
temperatures

Source: JICA SurveyTeam

I| I|I
|||III
I|II
J i
/ \
/ \ - Steam
/ 'Q\ Drift eliminators
i A e g T, : : . i
Tower shell _ ‘ t* Water distribution P Turbine
Tower inlet T A system LP Turbin
L (kg/h)
supports ) Water inlet Condenser
- o \ (Hot water) Heat transfer
*N m‘ AN ! surface area
f;:." \.\. Ilrdr \'\I‘- % \\ i A \\“\.——'“— Air flow G (kg/h) S
WAVAY S\
% G T . Water outle
Water basin/Pond (Cold Water) (Cold water)

Source: JICA Survey Team

Figure A7.x-1 Schematic Diagram of Cooling Water System
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2) Output of the analysis

Figure A7.x-2 shows the condenser data in accordance with the wet bulb temperature change.

120
100
80

Vacuum (mmHga) 60
Temperature (Deg C)
Power change (MW) 40

Base Condition

A

o

=—&— Vacuum (mmHg)

—#— Power change (MW)

—#— Condenser temp (deg C)

== Cooling WTR Cond outlet (deg C)
—— Cooling WTR Cond inlet (deg C)

Wet bulb temp (deg C)

x___x__aﬁ—a‘f”*
20
0 .\X.N\.\-é
15 25 S
-20
Wet bulb temperature (Deg C)

Source: JICA Survey Team

Figure 7.x-2 Cooling System Data Corresponding to the Wet Bulb Temperature

Essential result of the output is shown in table A7.x-2.

Table A7.x-2 Essential Result of natural draft cooling tower system

ltem Unit Wet bulb Temperature change
Wet bulb Temperature | °C 22.6 (-6.0) | 25.6(-3.0) | 28.6 31.6 (+3.0) | 34.6 (+6.0)
Condenser Vacuum mmHga | 69.4 75.7 83.0 91.3 100.9
Power output MW 666.4 663.3 660.0 656.5 652.9
Power change MW +6.4 +3.3 (Base -3.5 -7.1

point)

Source: JICA Survey Team

Power output of the steam turbine is decreased when the wet bulb temperature is increased.

This decrease, for example, is owing to the increase of the condenser vacuum which

corresponds to the increase of wet bulb temperature.
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(2) Analytical study of dry air cooled system near Karachi

1) Base conditions for dry air cooled system is as follows.
Table A7.x-3 Base Condition of dry air cooled system

Parameters Data Notes

System configuration Figure 7.a & Figure 7.b

Power output 660MW Gross output

(Dry bulb) Air Temperature 30 °C

ITD (Initial temperature | 25 °C ITD= Condenser temperature — Air
difference) temperature

Turbine exhaust Vacuum 118mmHga | Condenser temperature : 55 °C

Cooling condenser area 8,650m2

Additional cases for air 30 (+3, +6 , +9, +12) °C

temperature

Source: JICA Survey Team

Air-Cooled condenser Steam

% LP Turbine

Condensate

Condensate pum

Source: JICA SurveyTeam
Figure A7.x-3 Dry Air-cooled System Configuration forAnalysis

Frontal area of air flow

Bundle
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Source: JICA Survey Team
Figure A7.x-4 Schematic Structure of Dry Air-cooled Condenser

2) Output of the analysis

Figure 7. d shows the condenser data in accordance with the (dry bulb) air temperature change

250

Vacuum limit for large steam turbine designed for high vacuum

200

Base condition
=== \/acuum (mmHga)
—_— —_— —_— —_— —_— - —_— —_— —_—
150 =@ Power change (MW)
/ Condenser temp (deg C)
Vacuum (mmHga) 9

=== Cond Outlet Air temp (deg C)
Temperature (deg C) 100

=== Cond Inlet Air temp (deg C)

Power change (MW)
-
0 T 3x5 1
15 25
-50

Air Temperature ( deg C)

Source: JICA Survey Team
Figure A7.x-5 Cooling system data corresponding to the (dry bulb) air temperature

Table A7.x-4 Essential Result of Output

ltem Unit Air Temperature change

Air Temperature | °C 30.0 33.0 36.0 39.0 42.0

Condenser mmHga | 118.0 133.8 151.5 171.4 193.9

Vacuum

Power output MW 660.0 655.0 650.0 644.9 639.9

Power change MW (Base -5.0 -10.0 -15.1 -20.1
point)

Source: JICA Survey Team

Power output of the steam turbine is decreased when the air temperature increases. This decrease is
owing to the increase of condenser vacuum which corresponds to the increase of air temperature.
Steam turbines have the limitation for the condenser vacuum in order not to overheat the LP turbine
last stage.

Large size of steam turbines usually have the condenser vacuum limit of 100mmHga, in case of
specially designed turbine, however, 160mmHga will be the limit.

From the above analysis, condenser vacuum will exceed the limit at the air temperature of 39 °C. If
the turbine is expected to run over the above temperature under the restriction of vacuum limit, load

should be further more reduced.
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(3) Comparison of power output between two cooling systems

Appendix 7-1

Two types of condenser cooling system are compared in the following table.
Table A7.x-5 Power Output difference between two cooling systems

Cooling system Cooling Dry air cooled Note
Tower system
Site Lakhra Karachi
(Karachi)
Nominal power 660MW 660MW Base condition
Dry bulb air temperature 30 °C
Wet bulb air temperature 28.6 °C
Condenser vacuum 83mmHg 118mmHg
Vacuum difference Base +35mmHg
Plant efficiency diff due to vacuum | Base -2.8% -2%/25.4mmHg
difference
Equivalent gross power difference Base -18.2MW 660 x (-2.8/100)
Main auxiliary load diff. for | 4.4MW 9.9MW
condenser (CWPs) (Cooling Fans)
Equivalent net power difference Base -23. 7MW -18.2+(4.4-9.9)

Source: JICA Survey Team

Dry bulb air temperature in Karachi is lower than that in Lakhra, on the other hand Humidity in
Karachi is higher than that in Lakhra in summer.
As a result from the investigation of whether data, wet bulb temperature in Karachi can be regarded

almost as the same in Lakhra for designing of a cooling tower system.
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COST CALCULATION FOR 500 KV T/L FOR IN/OUT OF LAKHRA POWER STATION

In MRs
Sr. Item Unit Qty. Unit price Total price Escalation Escalated price
No. F.E.C. Local F.EC. | Years| Local F.E.C. Local F.E.C.
1. [TOWERS
Light angle(AB) Nos 8 6.0650 0.00 48.52 2 0.00 6.51 0.00 55.03
Heavy angle(ATB) Nos 4 6.7125 0.00 26.85 2 0.00 3.60 0.00 30.45
River crossing Nos 0 0.0000 0.00 0.00 2 0.00 0.00 0.00 0.00
Transposition Nos 0 0.0000 0.00 0.00 2 0.00 0.00 0.00 0.00
Suspension(SB) Nos 27 3.1552 0.00 85.19 2 0.00 11.43 0.00 96.62
Total 39 4.1169 0.00 160.56 0.00 21.54 0.00 182.10
2. |CONDUCTOR (GREELY) kMs 147 0.4275 0.00 62.89 2 0.00 8.44 0.00 71.33
3. |Sheild Wire KMs 13 0.0685 0.00 0.90 2 0.00 0.12 0.00 1.02
4, |OPGW KMs 26 0.2415 0.00 6.28 2 0.00 0.84 0.00 712
5. |INSULATORS
80 KN Nos 1782 | 0.0013 0.00 2.29 2 0.00 0.31 0.00 2.60
160 KN Nos 11016 | 0.0037 0.00 41.18 2 0.00 5.53 0.00 46.71
Total 0.00 43.47 0.00 5.84 0.00 49.31
6. |HARDWARE
V Suspension Nos 85 0.0208 0.00 1.77 2 0.00 0.24 0.00 2.01
V Jamper Nos 13 0.0169 0.00 0.22 2 0.00 0.03 0.00 0.25
Double vee Nos 0 0.0000 0.00 0.00 4 0.00 0.00 0.00 0.00
| Tension Nos 0 0.0000 0.00 0.00 4 0.00 0.00 0.00 0.00
I Jumper Nos 26 0.0165 0.00 0.43 2 0.00 0.06 0.00 0.49
Dead-end Nos 72 0.0488 0.00 3.51 2 0.00 0.47 0.00 3.98
DSD1(Dead-end Supporting Devi Nos 6 0.0400 0.00 0.24 2 0.00 0.03 0.00 0.27
DSD2(Dead-end Supporting Devi Nos 6 0.0417 0.00 0.25 2 0.00 0.03 0.00 0.28
Joint box for OPGW:
A-type Nos 4 0.0137 0.00 0.06 2 0.00 0.05 0.00 0.11
B-Type Nos 4 0.0125 0.00 0.05 2 0.00 0.04 0.00 0.09
OPGW attaching Clamps Nos 9 0.0011 0.00 0.01 2 0.00 0.01 0.00 0.02
SS-ASSEMBLY(cleet) Set 27 0.0141 0.00 0.38 2 0.00 0.32 0.00 0.70
ST-ASSEMBLY(cleet) Set 16 0.0194 0.00 0.31 2 0.00 0.26 0.00 0.57
DT-ASSEMBLY(cleet) Set 9 0.0356 0.00 0.32 2 0.00 0.27 0.00 0.59
Total 0.00 7.55 0.00 1.81 0.00 9.36
7. |DAMPERS
Dampers for OPGW Nos 78 0.0018 0.00 0.14 2 0.00 0.02 0.00 0.16
Spacer dampers Nos 164 0.0051 0.00 0.83 2 0.00 0.11 0.00 0.94
Stockbridge dampers Nos 888 0.0014 0.00 1.24 2 0.00 0.17 0.00 1.41
Total 0.00 2.21 0.00 0.30 0.00 2.51
8. |GROUNDING SETS
Rods Nos 82 0.0038 0.00 0.31 2 0.00 0.04 0.00 0.35
Wire Metres | 410 0.0005 0.00 0.22 2 0.00 0.03 0.00 0.25
Cable to flat connector Nos 82 0.0006 0.00 0.05 2 0.00 0.01 0.00 0.06
Cable to rod connector Nos 82 0.0007 0.00 0.06 2 0.00 0.01 0.00 0.07
Total 0.00 0.64 0.00 0.09 0.00 0.73
Total 0.00 323.48
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Terms of Reference for Design and Tender Assistance
Consultant for the Works under Lakhra Coal Fired Thermal
Power Plant Construction Project in Pakistan

Chapter-1 Background and Project Outline

(1) Background

The Government of Pakistan has received a loan from the Japan International
Cooperation Agency (hereinafter referred to as "JICA") to finance the Lakhra Coal Fired
Thermal Power Plant Construction Project which is to supply the 600MW (net output)
power with ultrasuper critical boiler technology for decreasing power shortage in
Pakistan.

The Project comprises of one component of “Power Plant EPC including Water Intake”.
The Government of Pakistan intends to use part of the proceeds of the loan for eligible
payments for consulting services for which this ToR is issued.

The Project is expected to be completed by March 2024 including 12 months defect
liability period.

Location of the Project is Manjhand Taluka, Jamshoro District in Sindh Province, about
175km northeast of Karachi and about 40km northwest of Hyderabad.

Executing Agency is GENCO IV (hereinafter referred to as “The Employer”) under
GENCO Holding Company Limited.

(2) Project package outline
The project tender package will be one which includes following components.
Improvement to Site
Foundation and Civil Construction
Boiler and Auxiliaries
Coal & Sorbent Preparation and Feed
Coal & Sorbent handling and Storage
Ash handling and Disposal
Stack & duct works
Turbine Generator and Auxiliaries
Feed water, Condensate water treatment
Cooling water system (including cooling tower)

Electrical equipment and systems



Appendix 9-1

Controls and Instruments
Flue gas clean up
Coal receiver
Switch Yard (500kV)
Freight and insurance
Intake water (including 7.8km water pipe from Indus river)
Discharge water
Operation Simulator
O&M support by EPC contractor
“JICA’s Standard Bidding Document under Japanese ODA Loans for Design Build (July

2015)” will be applied for the procurement of contractors.

(8) Technical Information
Preparatory Survey on Lakhra Coal Fired Thermal Power Plant Construction
Project in Pakistan (hereinafter referred to as "Lakhra CTPP P/S")

(4) Related projects:

- Lakhra Railway Project

Rehabilitation from Kotri to Budapur Station, construct spur line to the Power
station from Budapur Station, procurement of locomotives and wagons for
transporting the imported coal
To be conducted by GENCO IV utilizing other finance with the cooperation of
Pakistan Railways
Connecting 500kV Transmission Line Project
To be conducted by National Transmission and Despatch Company (NTDC)

utilizing their own finance

Chapter-2 Objectives of Consulting Services

The consulting services shall be provided by an international consulting firm
(hereinafter referred to as "the Consultant") in association with national consultants in
compliance with Guidelines for the Employment of Consultants under Japanese ODA
Loans, April 2012. The objective of the consulting services is to achieve the efficient
and proper preparation and implementation of the Project through the following works:
(1) Basic design

(2) Tender Assistance

(3) Preparation of Draft of Necessary Agreements
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Facilitation of implementation of Environmental Management Plan (EMP),

Environmental Monitoring Plan (EMoP) and Land Acquisition & Resettlement

Action Plan (LARAP)

Technology transfer

Chapter-3 Scope of Consulting Services

(1) Basic design
The Consultant shall:

(a)

(b)

)

(@)

(e)

®

Review and verify all available primary and secondary data collected during the
JICA’s preparatory survey for the Project;

Carry out all the required engineering surveys and investigations such as
topographical survey, hydrological survey, geotechnical survey, material availability
survey, etc, as applicable to the concerned project components.

Prepare basic work plan, progress reports and implementation schedule for the
Project to ensure effective monitoring and timely project outputs, and regularly
update the same;

Prepare the basic design of the Project in sufficient detail to ensure clarity and
understanding by the Employer, the Contractors and other relevant stakeholders.
All the design should be in conformity with the Pakistani Standards (if available),
or with the appropriate international standards. The basic design will, as a
minimum, include construction drawings, necessary calculations to determine and
justify the engineering basis for the Project, associated contract documentation to
include specifications, implementation schedule for the Project. Such specifications
will contain those in relation to i) quality control of plant materials and
workmanship, ii) safety, and iii) protection of the environment. The basic design
shall be prepared in close consultation with, and to meet the requirements of the
Employer and will be incorporated into the basic design report to be submitted for
approval of the Employer.

Carry out sedimentation prediction of intake point of fresh water in Indus River;
and

Carry out power system analyses taking up-dated power grid plan to be provided by
NTDC.

(2) Tender assistance

[Assistance in the Bidding Procedures])
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The Consultant shall:

(a)

(b)

)

(@)

(e)

®
(g

(h)

Define technical and financial requirements, capacity and/or experience for Pre-
Qualification(PQ) criteria taking into consideration technical feature of the Project;
Prepare bidding documents in accordance with the latest version of Standard
Prequalification Documents under Japanese ODA Loans, and the latest version of
Standard Bidding Documents under Japanese ODA Loans for “Procurement of
Electrical and Mechanical Plant, and for Building and Engineering Works, Designed
by the Contractor” together with all relevant specifications, drawings and other
documents;

Prepare bidding documents which includes i) clauses to have the Contractor comply
with the requirement of the Environmental Management Plan (EMP) and JICA
Guidelines for environmental and social considerations (April 2010) (JICA
Environmental Guidelines) , ii) the specification clearly stipulating the safety
requirements in accordance with the laws and regulations in the country of the
Borrower, relevant international standards (including guidelines of international
organization), if any, and also in consideration of “the Guidance for the Management
of Safety for Construction Works in Japanese ODA Projects of JICA,” iii) the
requirement to furnish a safety plan to meet the safety requirements, iv) the
requirement for the personnel for key positions to include an accident prevention
officer, and v) the requirement to submit method statements of safety to (name of
Executing Agency) and the consultant at the construction stage.

Assist the Employer in issuing bid invitation, conducting pre-bid conferences,
issuing addendum/corrigendum, and clarifications to bidders’ queries.

Evaluate bids in accordance with the criteria set forth in the bidding documents. In
such evaluation, the Consultant shall carefully confirm that bidders’ submissions in
their technical proposal including, but not limited to; site organization, mobilization
schedule, method statement, construction schedule, safety plan, and EMP, have
been prepared in consistent with each other and meet requirements set forth in
applicable laws and regulations, specifications and other parts of the bidding
documents;

Prepare a bid evaluation report for approval of the bid evaluation committee;
Assist the Employer in contract negotiation by preparing agenda and facilitating
negotiations including preparation of minutes of negotiation meeting; and

Prepare a draft and final contract agreement.

(8) Preparation of Draft of Necessary Agreements

4
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The Consultant shall prepare drafts of agreements necessary for the Project as shown

in Table 3-1.
Table 3-1 Necessary Agreements
Tentative Name of Concerned Party Contents
Agreement

1. Coal Supply | » GHCL/LPGCL Import of coal from country of

Agreement »  Coal Supplier origin to Pakistan International
Bulk Terminal (PIBT)

2. Coal Loading | » GHCL/LPGCL Unload imported coal at PIBT
Agreement » PIBT

3. Coal » GHCL/LPGCL Transportation (about 4.5 km)
Transportation » Port Qasim Authority | from PIBT to Loading Station in

Agreement (PIBT
to Railway)

(PQA)

Qasim Port

4. Inland Coal
Transportation
Agreement

(ICTA)

» GHCL/LPGCL

» Pakistan Railway Flight
Company(PRFC)/Pakistan
Railways(PR)

» Consignment to PRFC/PR
for

- Construction of

dedicated

(about 7 km) between

spur line
Budapur and the plant

- Rehabilitation of
existing line (about 40
km) from Kotri to
Budapur.

- Procurement of
Locomotives/Wagons

- Coal Transportation

from Loading Station in

Qasim Port to the plant

5. Power Purchase

Agreement

» GHCL/LPGCL
> NTDC

Sale/Purchase of Electricity

generated by GHCL/LPGCL

(4) Facilitation of implementation of Environmental Management Plan
(EMP), Environmental Monitoring Plan (EMoP) and Land Acquisition
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and Resettlement Action Plan (LARAP)

The Consultant shall:

(a)

(b)

(©

(@)

(e)

(f)

(g

(h)
@

G)

(9]

Update Project’s Environmental Management Plan (EMP) as appropriate;
incorporate necessary technical specifications with design and contract
documentation;

During the preparation of bidding documents, clearly identify environmental
responsibilities as explained in the EIA and EMP;

Assist the Employer to review the Environmental Program to be prepared by the
construction contractor in accordance with EMP, relevant plans and JICA
Environmental Guidelines and to make recommendations to The Employer
regarding any necessary amendments for its approval

Update LARAP as necessary based on detailed design in accordance with the agreed
framework defined in existing LARAP, including entitlement matrix, compensation
plan and income restoration plan; coordinate with various agencies in preparing the
procedures for timely land acquisition and disbursement of compensation to project
affected persons (PAPs);

Assist the Employer in identifying the eligible PAPs, and in updating of the list
of eligible PAPs and prepare for ‘Payment Statement’ for individual eligible
PAPs.;

Assist the employer in conducting social assessment during early stage of the
detailed design stage and review the framework existing LARAP and
revise/update the contents if necessary;

Monitor land acquisition and compensation activities being undertaken by the
Employer and/or competent authorities, and report the results in monthly progress
reports;

Assist in procurement of external monitoring agency (EMA);

Assist the Employer in facilitating stakeholder’s participation (including focus
group discussions for vulnerable PAPs) and providing feedback their comments on
LARAP;

Assist the Employer in establishment of grievance redress mechanism including
formation of Grievance Redress Committee;

Assist the Employer to ensure that the PAPs are fully aware of the grievance
redress procedure and the process of bringing their complaints, investigate the
veracity of the complaints, and recommends actions/measures to settle them
amicably, fairly and transparently before they go to the redress committee or the

courts of law;
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(1) Confirmation of contents of EMP, EMoP and LARAP for the railway and
transmission line projects respectively dedicated to the project, and report to the
Employer and JICA;

(m) Confirmation of results of monitoring to be done in accordance with LARAP for the
railway project dedicated to the project, and report to the Employer and JICA;

(n) Provide technical services with grievance redress committee for keeping and
updating records when necessary;

(0) Assist the Employer in capacity building of the Employer officers and staffs on land
acquisition and resettlement activities through on the job training;

(p) Conduct simulation for ambient air and noise level based on the final spec of the
power plant and the conclusion of treatment of the existing Lakhra power plant; and

(@) Evaluate the result of the simulation.

(5) Technology transfer
The Consultant shall carry out the technology transfer as an important aspect in design
works. The Consultant shall provide the opportunity to the Employer officers and staffs
to be involved in the working team of the Consultant during the design works for their
capacity building wherever possible. If requested by the Employer, the Consultant shall
brief and demonstrate the survey and design procedure, contract management process
and procedures. The Consultant shall assist the Employer and its staff to build their
capacity as a part of on the job training under the Project.

(a) Develop Safety Manual in consideration of Pakistani labor act, the JICA's Safety and
Quality Control System Checklist and the contents of the Environmental, Health,
and Safety Guidelines published by International Finance Corporation.

(b) Develop Basic Education and Training manual.

() Develop Environmental Management manual
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Chapter -4 Expected Time Schedule

The total duration of consulting services will be 79.5 months. The implementation
schedule expected is as shown in Table 4-1.

Table 4-1 Implementation Schedule Expected

Key Activities Date Duration in Months
Commencement of Consulting
Services (Basic Design and Tender | 1 August 2017
Assistance) 6
Completion of basic design,
) i 1 August 2017 to 31
preparation of drawings and tender
January 2018
documents
1 February 2018 to 30
Tender process of EPC contractor 10
November 2018
Contract Negotiation to EPC 1 December 2018 to 15 o5
contractor February 2019 '
Preparation period by the EPC 15 February 2019 to 14 )
contractor March 2019
Commencement of Consulting
] ) o 15 January 2019 —
Services (Construction Supervision)
Commencement of EPC works 15 March 2019
Commissioning 15 June 2022 48
Commercial operation date 15 March 2023
Defect Liability Period 15 March 2024 12
Total months 79.5




Appendix 9-1

Chapter-5 Staffing (Expertise required)

® @ of Professional (A), international, Consultants and @ @ of Professional (B),

national, consultants will be engaged, for a total of @@® man-months for Professional

(A) and @ @ man-months for Professional (B). Total consulting input is @ @ man-

months.

(1) Qualification of key Team Members

Qualification of key Team Members The qualification of team member of professional (A)

and key team member of professional (B) are is shown in Table 5-1 and 5-2 respectively.

Table 5-1: Qualification of Team Members of professional (A)

Designation Qualification
Education:
* Graduate in Electrical or Mechanical Engineering
Experience:
+ Experience in Power plant or related field: 15
years or more
1 Project Manager * Experience of construction supervision for two
(Plant) thermal plant projects, of which one is in ICB
contract with amount is more than USD 100
million
+ at least one experience of leading a consultants’
team as the Project Manager or the Deputy
Project Manager
Education:
* Graduate in Mechanical Engineering
Experience:
9 Mechanical Engineer + Experience in design of boiler or boiler auxiliary
(Boiler) equipment - 7 years
+ Experience in construction supervision of boiler
or boiler auxiliary and auxiliary equipment - 3
years
Education:
*  Graduate in Mechanical Engineering
Mechanical Engineer 1) erlen?e- . . . -
3 . * Experience in design of turbine and auxiliary
(Steam Turbine) .
equipment - 7 years
+ Experience in construction supervision of turbine
and auxiliary equipment - 3 years
Education:
4 Pollution Abatement * Graduate in Chemical, Mechanical or Electrical
Engineer Engineering
Experience:

9
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+ Experience in design of pollution abatement
facilities for coal thermal power plant - 7 years

+  Experience construction supervision of pollution
abatement facilities for coal thermal power plant
- 3 years

Instrumentation and
Control Engineer

Education:

* Graduate in Electrical Engineering

Experience:

+ Experience in design of instrumentation and
control for power plant - 10 years

+ Experience in construction supervision of
instrumentation and control for power plant-5
years

Civil Engineer

Education:

* Graduate in Civil Engineering

Experience:

+ Experience in civil design in power plant - 10
years

+ Experience in construction supervision of civil
structure in power plant - 5 years

Contract Expert

Education:

+ N/A

Experience:

+ Experience in contract expert for the plant
projects — 7 years

+ Experience in contract expert for the project
applying Standard Bidding Documents of defined
by JICA - 3 years

Environmental
Specialists

Education:
Graduate in Environmental Management
Experience:
Experience in environmental management of
power plant projects - 5 years

Table 5-2: Qualification of key Team Members of professional (B)

Designation

Qualification

Deputy Project
Manager (Plant)

Education:
* Graduate in Electrical or Mechanical Engineering

Experience:
+ Experience in Power plant or related field: 15

years

Environmental
Specialists

Education:
* Graduate in Environmental Management

Experience:
+ Experience in environmental management of

10
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power plant projects - 3 years

Consultant may propose other experts and supporting staffs required to accomplish the
tasks outlined in the ToR. It is the Consultant’s responsibility to select the optimum
team and to propose the professionals which he believes best meets the needs of the

Employer.

(2) Scope of works for the respective personnel
Detailed information on the major tasks and duties each member of the detailed
engineering design team and the construction supervision team shall perform is

provided as follows:

11
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A-1 Project Manager

Basic Design

1)

Lead to review and verify all available primary and secondary data collected during the JICA’s
preparatory survey for the Project.

2) Lead to carry out all the required engineering surveys and investigations such as topographical
survey, hydrological survey, geotechnical survey, material availability survey, etc, as applicable
to the concerned project components.

3) Prepare basic work plan, progress reports and implementation schedule for the Project.

4) Lead to prepare the basic design of the Project.

Tender Assistance

5) Lead to prepare bidding documents.

6) Assist the Employer in issuing bid invitation, conducting pre-bid conferences, issuing
addendum/corrigendum, and clarifications to bidders’ queries.

7) Lead to evaluate bids in accordance with the criteria set forth in the bidding documents.

8) Lead to prepare bid evaluation report for approval of the bid evaluation committee.

9) Assist the Employer in contract negotiation by preparing agenda and facilitating negotiations

including preparation of minutes of negotiation meeting.

10) Prepare a draft and final contract agreement.

Preparation of Draft of Necessary Agreements

11) Lead to prepare draft of necessary agreements.

Technology Transfer

12) Lead to carry out the technology transfer

12
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A-2, B-2 Mechanical Engineer (Boiler)

A-3, B-3 Mechanical Engineer (Steam Turbine),

A-4, B-4 Mechanical Engineer (Coal Handling),

A-5,B-5 Mechanical Engineer (Balance of Plant),

A-6, B-6 Pollution Abatement Engineer,

A-7, B-7 Electrical Engineer(Power Plant, Balance of Plant),
A-8, B-8 Electrical Engineer(Switching Station),

A-9, B-9 Instrumentation and Control Engineer

A-10, B-10  Water Supply and Waste Water Treatment Engineer

Tasks of aforesaid nine engineers are each engineering part,

Basic Design
1) Review and verify all available primary and secondary data collected during the JICA’s
preparatory survey for the Project.

2) Carry out all the required engineering surveys and investigations such as material availability
survey, etc, as applicable to the concerned project components.

3) Prepare basic design of the Project.

Tender Assistance

4) Prepare bidding documents

5) Assist the Employer in conducting pre-bid conferences, issuing addendum/corrigendum, and
clarifications to bidders’ queries.

6) Evaluate bids in accordance with the criteria set forth in the bidding documents.
7) Prepare bid evaluation report.

Technology Transfer
8) Carry out the technology transfer

13
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A-11,B-11 Civil Engineer
A-12, A-12 Architectural Engineer

Basic Design
1) Review and verify all available primary and secondary data collected during the JICA’s
preparatory survey for the Project.

2) Carry out all the required engineering surveys and investigations such as topographical survey,
hydrological survey, geotechnical survey, material availability survey, etc, as applicable to the
concerned project components.

3) Prepare basic work plan, progress reports and implementation schedule for the Project
4) Prepare basic design of the Project.

Tender Assistance

1) Prepare bidding documents.

2) Assist the Employer in conducting pre-bid conferences, issuing addendum/corrigendum, and
clarifications to bidders’ queries.

3) Evaluate bids in accordance with the criteria set forth in the bidding documents.
4) Prepare bid evaluation report.

Technology Transfer
5) Carry out the technology transfer

A-15, B-13 Safety Control Specialist

Tender Assistance

1) Prepare bidding documents in safety control part.

2) Assist the Employer in conducting pre-bid conferences, issuing addendum/corrigendum, and
clarifications to bidders’ queries.

3) Evaluate bids in accordance with the criteria set forth in the bidding documents.
4) Prepare bid evaluation report.

Technology Transfer

5) Carry out the safety control knowledge transfer

A-16 Power System Analysis Specialists

Basic Design
1) Carry out power system analyses taking up-dated power grid plan to be provided by NTDC.

A-17, B-14 Contract Expert

Tender Assistance

1) Prepare bidding documents in commercial parts

2) Assist the Employer in conducting pre-bid conferences, issuing addendum/corrigendum, and
clarifications to bidders’ queries.

3) Evaluate bids in accordance with the criteria set forth in the bidding documents.
4) Prepare bid evaluation report.

14
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1)
2)
3)
4)
5)

6)

7
8)
9)
10)

11)

A-18, B-15 Environmental Specialist

Update Project’s Environmental Management Plan (EMP) as appropriate incorporate necessary
technical specifications with design and contract documentation.

During the preparation of bidding documents, clearly identify environmental responsibilities as
explained in the EIA and EMP.

Assist the Employer to review the Environmental Program to be prepared by the construction
contractor in accordance with EMP, relevant plans and JICA Environmental Guidelines and to
make recommendations to The Employer regarding any necessary amendments for its approval
Assist in procurement of external monitoring agency (EMA).

Assist the Employer in establishment of grievance redress mechanism including formation of
Grievance Redress Committee.

Assist the Employer to ensure that the PAPs are fully aware of the grievance redress procedure
and the process of bringing their complaints, investigate the veracity of the complaints, and
recommends actions/measures to settle them amicably, fairly and transparently before they go to
the redress committee or the courts of law.

Confirmation of contents of EMP, EMoP for the transmission line and railway projects respectively
dedicated to the project, and report to the Employer and JICA.

Provide technical services with grievance redress committee for keeping and updating records
when necessary.

Assist the Employer in capacity building of the Employer officers and staffs on land acquisition
and resettlement activities through on the job training.

Conduct simulation for ambient air and noise level based on the final spec of the power plant and
the conclusion of treatment of the existing Lakhra power plant.

Evaluate the result of the simulation.

A-19, B-16 Resettlement Specialists

1)
2)
3)

4)
5)

6)

Assist the Employer in identifying the eligible PAPs, and in updating of the list of eligible PAPs
and prepare for ‘Payment Statement’ for individual eligible PAPs.;

Assist the employer in conducting social assessment during early stage of the detailed design stage
and review the framework existing LARAP and revise/update the contents if necessary;

Monitor land acquisition and compensation activities being undertaken by the Employer and/or
competent authorities, and report the results in monthly progress reports;

Assist in procurement of external monitoring agency (EMA);

Assist the Employer in facilitating stakeholder’s participation (including focus group discussions
for vulnerable PAPs) and providing feedback their comments on LARAP;

Assist the Employer in capacity building of the Employer officers and staffs on land acquisition
and resettlement activities through on the job training.

A-20 Coal Procurement and Transportation Specialists

1)

Prepare draft agreements of coal supply, coal loading, coal transportation (PIBT to Railway) and
inland coal transportation.

2)

A-21 Power Purchase Agreement Specialists

Prepare draft agreement of power purchase.

B-1 Deputy Project Manager

The task of B-1 Deputy Project Manager is to assist A-1 Project Manager whose task is aforesaid.

Chapter -6 Reporting

15
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Within the scope of consulting services, the Consultant shall prepare and submit reports
and documents to the Employer as shown in Table 6-1. The Consultant shall provide
electronic copy of each of these reports.

Table 6-1 Reporting

Category Type of Report Timing No. of
Copies
Inception Report Within 1 month after
commencement of the 10
Consultancy services
Serches (Basic Monthly Progress Report Every month 10
Design, Tender
Assistance) Quarterly Progress Report Every quarter 10
Project Completion Report (for .
submission to JICA) At the end of Services 10
Draft Basic Design Report Within 3 months after
commencement of the 10
Services
. " .
Basic Design Cost Estimate Report (¥) Within 4 months after
commencement of the 10
Services
Final Basic Design Report Within 4 months after
commencement of the 10
Services
Bidding Document Report Within 5 month after
(including Pre-Qualification) commencement of 20
services
Technical Evaluation Report Within 2.5 months after
Tender Assistance | (including evaluation of PQ) opening technical 15
envelope
Financial Evaluation Report Within 1.5 months after
opening financial 15
envelope

* Cost Estimate Report shall include Economic/Financial IRR for the projects composed of the project,

the railway project, and the transmission line project.

Chapter-7 Obligations of the Employer

A certain range of arrangements and services will be provided by the Employer to the
Consultant for smooth implementation of the Consulting Services. In this context, the
Employer will:

(1) Report and data
Make available to the Consultant existing reports and data related to the Project as
listed below

- Report of Preparatory Survey on Lakhra Coal Fired Thermal Power Plant

Construction Project, including Lakhra Railway Project, prepared by JICA

- EIA reports for Plant, Transmission line and Railway

16
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LARAP report for Plant and Railway

Operation data of existing Lakhra power station (50MW x 3 units)

Office space

Provide an office space in the existing Lakhra Power Station with necessary

equipment, furniture and utility. However, the Consultant’s requirement for office

space, including necessary equipment, furniture and utilities, should be clearly

stated in the proposal with its rental cost for the case where the Employer would be

unable to provide such facilities;

Cooperation and counterpart staff

Appoint counterpart officials, agent and representative as may be necessary for

effective implementation of the Consulting Services;

Assistance and exemption

Use its best efforts to ensure that the assistance and exemption, as described in the

Standard Request for Proposal issued by JICA, will be provided to the Consultant,

in relation to

- work permit and such other documents;

- entry and exit visas, residence permits, exchange permits and such other
documents;

- clearance through customs;

- instructions and information to officials, agent and representatives of the
Borrower’s Government;

- exemption from any requirement for registration to practice their profession;

- privilege pursuant to the applicable law in the Borrower’s Country.

17
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Terms of Reference for Construction Supervision Consultant for
the Works under Lakhra Coal Fired Thermal Power Plant
Construction Project in Pakistan

Chapter-1 Background and Project Outline

(1) Background

The Government of Pakistan has received a loan from the Japan International
Cooperation Agency (hereinafter referred to as "JICA") to finance the Lakhra Coal Fired
Thermal Power Plant Construction Project which is to supply the 600MW (net output)
power with ultrasuper critical boiler technology for decreasing power shortage in
Pakistan.

The Project comprises of one component of “Power Plant EPC including Water Intake”.
The Government of Pakistan intends to use part of the proceeds of the loan for eligible
payments for consulting services for which this ToR is issued.

The Project is expected to be completed by March 2024 including 12 months defect
liability period.

Location of the Project is Manjhand Taluka, Jamshoro District in Sindh Province, about
175km northeast of Karachi and about 40km northwest of Hyderabad.

Executing Agency is GENCO IV (hereinafter referred to as “The Employer”) under
GENCO Holding Company Limited.

(2) Project package outline
The project tender package will be one which includes following components.
Improvement to Site
Foundation and Civil Construction
Boiler and Auxiliaries
Coal & Sorbent Preparation and Feed
Coal & Sorbent handling and Storage
Ash handling and Disposal
Stack & duct works
Turbine Generator and Auxiliaries
Feed water, Condensate water treatment
Cooling water system (including cooling tower)
Electrical equipment and systems

Controls and Instruments
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Flue gas clean up
Coal receiver
Switch Yard (500kV)
Freight and insurance
Intake water (including 7.8km water pipe from Indus river)
Discharge water
Operation Simulator
O&M support by EPC contractor
“JICA’s Standard Bidding Document under Japanese ODA Loans for Design Build (July

2015)” will be applied for the procurement of contractors.

(8) Technical Information
Preparatory Survey on Lakhra Coal Fired Thermal Power Plant Construction
Project in Pakistan (hereinafter referred to as "Lakhra CTPP P/S")

(4) Related projects:
Lakhra Railway Project
Rehabilitation from Kotri to Budapur Station, construct spur line to the Power
station from Budapur Station, procurement of locomotives and wagons for
transporting the imported coal
To be conducted by GENCO IV utilizing other finance with the cooperation of
Pakistan Railways
Connecting 500kV Transmission Line Project
To be conducted by National Transmission and Despatch Company (NTDC)

utilizing their own finance

Chapter-2 Objectives of Consulting Services

The consulting services shall be provided by an international consulting firm

(hereinafter referred to as "the Consultant") in association with national consultants in

compliance with Guidelines for the Employment of Consultants under Japanese ODA

Loans, April 2012. The objective of the consulting services is to achieve the efficient

and proper preparation and implementation of the Project through the following works:

(1) Construction supervision and certification

(2) Preparation of Necessary Agreements and Assistance to make necessary
Agreements

(3) Facilitation of implementation of Environmental Management Plan (EMP),

Environmental Monitoring Plan (EMoP) and Land Acquisition & Resettlement

2
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Action Plan (LARAP)
(4) Technology transfer

Chapter-3 Scope of Consulting Services

(1) Construction supervision and certification

The Consultant shall perform his duties during the contract implementation period of

the contracts to be executed by the Employer and the Contractor. Standard Bidding

Documents under Japanese ODA Loans for Procurement of Electrical and Mechanical

Plant, and for Building and Engineering Works, Designed by the Contractor will be

applied to this Project. In this context, the Consultant shall:

(a) Act as the Engineer to execute construction supervision and contract administration
services in accordance with the power and authority to be delegated by the Employer;

(b) Provide assistance to the Employer concerning variations and claims which are to be
ordered/issued at the initiative of the Employer. Advise the Employer on resolution
of any dispute with the Contractor;

(c) Issue instructions, approvals and notices as appropriate;

(d) Monitor the construction progress of railway and transmission project respectively
dedicated to the project, and report to the Employer and JICA;

(e) Monitor the construction progress connecting project between PIBT and railway, and
report to the Employer and JICA;

(f) Provide recommendation to the Employer for acceptance of the Contractor’s
Performance security, advance payment security and required insurances;

(g) Provide commencement order to the Contractor;

(h) Assess adequacy of all inputs such as materials, labor and equipment provided by
the Contractor;

(i) Check and approve the Contractor’s method of work, including site organization,
program of performance, quality assurance system, safety plan, method statements
of safety, and environmental monitoring plan so that the requirements set forth in
the applicable laws and regulations, the specifications or other parts of the contract
are to be duly respected;

(G) Regularly monitor physical and financial progress, and take appropriate action to
expedite progress if necessary, so that the time for completion set forth in the contract
will be duly respected by the Contractor;

(k) Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents

and issue any necessary clarifications or instructions;

3
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(1) Review and approve the Contractor’s design for the works to be constructed, working
drawings, shop drawings and drawings for temporary works;

(m) Liaise with the appropriate authorities to ensure that all the affected utility services
are promptly relocated;

(n) Carry out field inspections on the Contractor’s setting out of the works in relation to
original points, lines and levels of reference specified in the contract;

(0) Organize, as necessary, management meetings with the Contractor to review the
arrangements for future work. Prepare and deliver minutes of such meetings to the
Employer and the Contractor;

(p) Supervise the works so that all the contractual requirements are met by the
Contractor, including those in relation to i) quality of the works, ii) safety and iii)
protection of the environment. Confirm that an accident prevention officer proposed
by Contractor is duly assigned at the project site. Require the Contractor to take
appropriate remedies if any questions are recognized regarding the safety measures;

(@) Supervise field tests, sampling and laboratory test to be carried out by the
Contractor;

(r) Inspect the construction method, equipment to be used, workmanship at the site, and
attend shop inspection and manufacturing tests in accordance with the Employer’s
Requirements;

(s) Verify Statements submitted by the Contractor and issue payment certificates such
as interim payment certificates and final payment certificate as specified in the
contract;

(t) Coordinate the works among different contractors employed for the Project;

(u) Modify the Employer’s Requirements as may be necessary in accordance with the
actual site conditions, and issue variation orders (including necessary actions in
relation to the works performed by other contractors working for other projects, if
any);

(v) Carry out timely reporting to the Employer for any inconsistency in executing the
works and suggesting appropriate corrective measures to be applied;

(w) Inspect, verify and fairly determine claims issued by the parties to the contract G.e.
the Employer and the Contractor) in accordance with the ;

(x) Supervise the Test on Completion carried out by the Contractor and assist the
Employer in carrying out the Test after Completion, if applicable;

(y) Perform the inspection of the works and to issue certificates such as the Taking-Over
Certificate, Performance Certificate as specified in the contract;

(z) Provide periodic and/or continuous inspection services during defects notification
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period and if any defects are noted, instruct the Contractor to rectify;
(aa) Check and certify as-built drawings prepared by the Contractor;
(bb) Check and certify the operation and maintenance manual prepared by the

Contractor.

(2) Preparation of Necessary Agreements and Assistance to make necessary
Agreements

The Consultant shall review and update the draft of necessary agreements as shown in

Table 3-1 and assist the Employer to make the necessary agreements.

Table 3-1 Necessary Agreements

Name of Agreement Concerned Party Contents

1. Coal Supply | » GHCL/LPGCL Import of coal from country of
Agreement »  Coal Supplier origin to PIBT

2. Coal Loading | » GHCL/LPGCL Unload imported coal at PIBT
Agreement » PIBT

3. Coal > GHCL/LPGCL Transportation (about 4.5 km)
Transportation » Port Qasim Authority | from PIBT to Loading Station in
Agreement (PIBT (PQA) Qasim Port
to Railway)

4. Inland Coal | » GHCL/LPGCL » Consignment to PRFC/PR
Transportation » Pakistan Railway Flight for
Agreement Company(PRFC)/Pakistan - Construction of
(ICTA) Railways(PR) dedicated spur line

(about 7 km) between
Budapur and the plant

- Rehabilitation of
existing line (about 40
km) from Kotri to
Budapur.

- Procurement of
Locomotives/Wagons

- Coal Transportation

from Loading Station in

Qasim Port to the plant
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5. Power Purchase | » GHCL/LPGCL Sale/Purchase of Electricity
Agreement » NTDC generated by GHCL/LPGCL

(8) Facilitation of implementation of Environmental Management Plan
(EMP), Environmental Monitoring Plan (EMoP) and Land Acquisition
and Resettlement Action Plan (LARAP)

The Consultant shall:

(a) Assist the Employer and EPC contractor to implement the measures identified in
the EMP

(b) Monitor the effectiveness of EMP and negative impacts on environment caused by
the construction works and provide technical advice, including a feasible solution,
so that the Employer can improve situation when necessary;

(c) Assist the Employer in monitoring the compliance with conditions stated in the
contract agreement of the EPC and the requirements under EMP and JICA
Environmental Guidelines;

(d) Assist the Employer in preparation of the answer to the request from JICA’s
advisory committee for environmental and social considerations if necessary

(e) Assist the Employer in the capacity building of the Employer staff on environmental
management through on-the-job training on environmental assessment techniques,
mitigation measure planning, supervision and monitoring, and reporting.

(f) Confirmation of results of monitoring to be done in accordance with EMP, EMoP and
LARAP for the railway and transmission line projects respectively dedicated to the
project, and report to the Employer and JICA;

(g2) Monitor the periodical report of ambient air quality and noise prepared by
GHCL/LPGCL and confirm that those values are within regulated value, and report
the Employer and JICA.

(4) Technology transfer

The Consultant shall carry out the technology transfer as an important aspect in design
and supervision works. The Consultant shall provide the opportunity to the Employer
officers and staffs to be involved in the working team of the Consultant during the
contract administration and supervision works for their capacity building wherever
possible. If requested by the Employer, the Consultant shall brief and demonstrate the
construction supervision and contract management process and procedures. The

Consultant shall assist the Employer and its staff to build their capacity as a part of on

6
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the job training under the Project.
(a) Assist the Employer’s O&M staff to acquire required knowledge and skills to conduct
O&M works defined in the above mentioned rules and processes with manuals

developed by consultants for basic design and tender assistance.



Appendix 9-2

Chapter -4 Expected Time Schedule

The total duration of consulting services will be 73.5 months. The implementation
schedule expected is as shown in Table 4-1.

Table 4-1 Implementation Schedule Expected

Key Activities Date Duration in Months
Commencement of Consulting
Services (Construction Supervision) 15 January 2019 -
Preparation period by the EPC 15 February 2019 to 14 )
contractor March 2019
Commencement of EPC works 15 March 2019
Commissioning 15 June 2022 48
Commercial operation date 15 March 2023
Defect Liability Period 15 March 2024 12
Total months 62
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Chapter-5 Staffing (Expertise required)

@® @ of Professional (A), international, Consultants and @ @ of Professional (B),
national, consultants will be engaged, for a total of @@® man-months for Professional
(A) and @ @ man-months for Professional (B). Total consulting input is @ @ man-

months.

(1) Qualification of key Team Members
Qualification of key Team Members The qualification of team member of professional (A)
and key team member of professional (B) are is shown in Table 5-1 and 5-2 respectively.

Table 5-1: Qualification of Team Members of professional (A)

Designation Qualification

Education:

* Graduate in Electrical or Mechanical Engineering

Experience:

+ Experience in Power plant or related field: 15

years or more

Project Manager + Experience of construction supervision for two

(Plant) thermal plant projects, of which one is in ICB
contract with amount is more than USD 100
million

+ at least one experience of leading a consultants’
team as the Project Manager or the Deputy
Project Manager

Education:

* Graduate in Mechanical Engineering

Experience:

Mechanical Engineer + Experience in design of boiler or boiler auxiliary

(Boiler) equipment - 7 years

+ Experience in construction supervision of boiler
or boiler auxiliary and auxiliary equipment - 3
years

Education:

*  Graduate in Mechanical Engineering

. . Experience:
Mechanical Engineer

3 (Steam Turbine) + Experience in design of turbine and auxiliary

equipment - 7 years
+ Experience in construction supervision of turbine
and auxiliary equipment - 3 years

Education:
4 Pollution Abatement * Graduate in Chemical, Mechanical or Electrical
Engineer Engineering

Experience:
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+ Experience in design of pollution abatement
facilities for coal thermal power plant - 7 years

+ Experience construction supervision of pollution
abatement facilities for coal thermal power plant
- 3 years

Instrumentation and
Control Engineer

Education:

* Graduate in Electrical Engineering

Experience:

+ Experience in design of instrumentation and
control for power plant - 10 years

+ Experience in construction supervision of
instrumentation and control for power plant-5
years

Civil Engineer

Education:

* Graduate in Civil Engineering

Experience:

* Experience in civil design in power plant - 10
years

+ Experience in construction supervision of civil
structure in power plant - 5 years

Contract Expert

Education:

+ N/A

Experience:

+ Experience in contract expert for the plant
projects — 7 years

+ Experience in contract expert for the project
applying Standard Bidding Documents of defined
by JICA - 3 years

Environmental
Specialists

Education:
Graduate in Environmental Management

Experience:
Experience in environmental management of

power plant projects - 5 years

Table 5-2: Qualification of key Team Members of professional (B)

Designation

Qualification

Deputy Project
Manager (Plant)

Education:

* Graduate in Electrical or Mechanical Engineering

Experience:

+ Experience in Power plant or related field: 15
years

Environmental
Specialists

Education:
* Graduate in Environmental Management

Experience:
+ Experience in environmental management of

10
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power plant projects - 3 years

Consultant may propose other experts and supporting staffs required to accomplish the
tasks outlined in the ToR. It is the Consultant’s responsibility to select the optimum
team and to propose the professionals which he believes best meets the needs of the

Employer.
(2) Scope of works for the respective personnel

Detailed information on the major tasks and duties each member of the construction

supervision team shall perform is provided as follows:

11
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A-1 Project Manager
Construction Supervision and Certification

1
2)
3)
4)
5)
6)

7)
8)

9)

10)

11)
12)
13)
14)
15)

16)

17)
18)
19)
20)
21)
22)
23)

24)

Act as the Engineer to execute construction supervision and contract administration services in
accordance with the power and authority to be delegated by the Employer.

Provide assistance to the Employer concerning variations and claims which are to be
ordered/issued at the initiative of the Employer. Advise the Employer on resolution of any dispute
with the Contractor.

Issue instructions, approvals and notices as appropriate.

Monitor the construction progress of railway project and transmission project dedicated to the
project respectively, and report to the Employer and JICA.

Monitor the construction progress connecting project between PIBT and railway, and report to the
Employer and JICA.

Provide recommendation to the Employer for acceptance of the Contractor’s Performance security,
advance payment security and required insurances.

Provide commencement order to the Contractor.

Lead to assess adequacy of all inputs such as materials, labor and equipment provided by the
Contractor.

Lead to check and approve the Contractor’s method of work, including site organization, program
of performance, quality assurance system, safety plan, method statements of safety, and
environmental monitoring plan so that the requirements set forth in the applicable laws and
regulations, the specifications or other parts of the contract are to be duly respected.

Regularly monitor physical and financial progress, and take appropriate action to expedite
progress if necessary, so that the time for completion set forth in the contract will be duly respected
by the Contractor.

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and issue any
necessary clarifications or instructions.

Lead to review and approve the Contractor’s design for the works to be constructed, working
drawings, shop drawings and drawings for temporary works.

Liaise with the appropriate authorities to ensure that all the affected utility services are promptly
relocated.

Lead to carry out field inspections on the Contractor’s setting out of the works in relation to
original points, lines and levels of reference specified in the contract.

Organize, as necessary, management meetings with the Contractor to review the arrangements
for future work. Prepare and deliver minutes of such meetings to the Employer and the Contractor.
Lead to supervise the works so that all the contractual requirements are met by the Contractor,
including those in relation to i) quality of the works, ii) safety and iii) protection of the
environment. Confirm that an accident prevention officer proposed by Contractor is duly assigned
at the project site. Require the Contractor to take appropriate remedies if any questions are
recognized regarding the safety measures.

Lead to inspect the construction method, equipment to be used, workmanship at the site, and
attend shop inspection and manufacturing tests in accordance with the Employer’s Requirements.
Verify Statements submitted by the Contractor and issue payment certificates such as interim
payment certificates and final payment certificate as specified in the contract.

Coordinate the works among different contractors employed for the Project.

Modify the Employer’s Requirements as may be necessary in accordance with the actual site
conditions, and issue variation orders (including necessary actions in relation to the works
performed by other contractors working for other projects, if any).

Lead to carry out timely reporting to the Employer for any inconsistency in executing the works
and suggesting appropriate corrective measures to be applied.

Lead to inspect, verify and fairly determine claims issued by the parties to the contract (i.e. the
Employer and the Contractor).

Lead to supervise the Test on Completion carried out by the Contractor and assist the Employer
in carrying out the Test after Completion, if applicable.

Perform the inspection of the works and to issue certificates such as the Taking-Over Certificate,
Performance Certificate as specified in the contract.

12
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25) Provide periodic and/or continuous inspection services during defects notification period and if any
defects are noted, instruct the Contractor to rectify.

26) Lead to check and certify as-built drawings prepared by the Contractor.

Preparation of Necessary Agreements and Assistance to make necessary Agreements
27) Lead to prepare necessary agreements and assistance to make necessary agreements.

Technology Transfer
28) Lead to carry out the technology transfer

A-2, B-2 Mechanical Engineer (Boiler)

A-3, B-3 Mechanical Engineer (Steam Turbine),

A-4,B-4 Mechanical Engineer (Coal Handling),

A-5,B-5 Mechanical Engineer (Balance of Plant),

A-6, B-6 Pollution Abatement Engineer,

A-7, B-7 Electrical Engineer(Power Plant, Balance of Plant),
A-8,B-8 Electrical Engineer(Switching Station),

A-9, B9 TInstrumentation and Control Engineer

A-10, B-10  Water Supply and Waste Water Treatment Engineer

Tasks of aforesaid nine engineers are each engineering part,

Construction Supervision and Certification

1) Assess adequacy of all inputs such as materials, labor and equipment provided by the Contractor.
2) Check and approve the Contractor’s method of work.

3) Review and approve the Contractor’s design for the works to be constructed, working drawings,
shop drawings and drawings for temporary works.

4) Carry out field inspections on the Contractor’s setting out of the works in relation to original
points, lines and levels of reference specified in the contract.

5) Supervise the works so that all the contractual requirements are met by the Contractor, including
those in relation to 1) quality of the works, ii) safety and iii) protection of the environment.

6) Inspect the construction method, equipment to be used, workmanship at the site, and attend shop
inspection and manufacturing tests in accordance with the Employer’s Requirements.

7) Inspect, verify and fairly determine claims issued by the parties to the contract (i.e. the Employer
and the Contractor).

8) Supervise the Test on Completion carried out by the Contractor and assist the Employer in
carrying out the Test after Completion, if applicable.

9) Perform the inspection of the works.

10) Provide periodic inspection services during defects notification period and if any defects are noted,
instruct the Contractor to rectify.

11) Check and certify as-built drawings prepared by the Contractor
12) Check and certify the operation and maintenance manual prepared by the Contractor.

Technology Transfer
13) Carry out the technology transfer

13
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A-11,B-11 Civil Engineer
A-12, A-12 Architectural Engineer

Construction Supervision and Certification

1) Assess adequacy of all inputs such as materials, labor and equipment provided by the Contractor.
2) Check and approve the Contractor’s method of work.

3) Review and approve the Contractor’s design for the works to be constructed, working drawings,
shop drawings and drawings for temporary works.

4) Carry out field inspections on the Contractor’s setting out of the works in relation to original
points, lines and levels of reference specified in the contract.

5) Supervise the works so that all the contractual requirements are met by the Contractor, including
those in relation to i) quality of the works, ii) safety and iii) protection of the environment.

6) Supervise field tests, sailing and laboratory test to be carried out by the Contractor.

7) Inspect the construction method, equipment to be used, workmanship at the site, and attend shop
inspection and manufacturing tests in accordance with the Employer’s Requirements.

8) Coordinate the works among different contractors employed for the Project.

9) Inspect, verify and fairly determine claims issued by the parties to the contract (i.e. the Employer
and the Contractor).

10) Supervise the Test on Completion carried out by the Contractor and assist the Employer in
carrying out the Test after Completion, if applicable.

11) Perform the inspection of the works.

12) Provide periodic inspection services during defects notification period and if any defects are noted,
instruct the Contractor to rectify.

13) Check and certify as-built drawings prepared by the Contractor
14) Check and certify the operation and maintenance manual prepared by the Contractor.

Technology Transfer

15) Carry out the technology transfer

A-13 Commissioning Engineer

Construction Supervision and Certification

1) Lead and coordinate Test on Completion carried out by the Contractor and assist the Employer in
carrying out the Test after Completion.

2) Provide periodic inspection services during defects notification period and if any defects are noted,
instruct the Contractor to rectify.

Technology Transfer

3) Carry out the technology transfer

14
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A-14 O&M Engineer

Construction Supervision and Certification

1) Monitor the Test on Completion carried out by the Contractor and assist the Employer in carrying
out the Test after Completion, if applicable.

2) Lead to check and certify the operation and maintenance manual prepared by the Contractor.

Technology Transfer
1) Carry out the technology transfer

A-15, B-13 Safety Control Specialist

Construction Supervision and Certification

1) Lead to supervise the works so that all the contractual requirements are met by the Contractor,
regarding safety and protection of the environment.

2) Lead to confirm that an accident prevention officer proposed by Contractor is duly assigned at the
project site.

3) Require the Contractor to take appropriate remedies if any questions are recognized regarding
the safety measures.

Technology Transfer

4) Carry out the safety control knowledge transfer

A-17, B-14 Contract Expert

Construction Supervision and Certification

1) Supervise the works so that all the contractual requirements are met by the Contractor, including
those in relation to 1) quality of the works, ii) safety and iii) protection of the environment.

2) Modify the Employer’s Requirements as may be necessary in accordance with the actual site
conditions, and issue variation orders (including necessary actions in relation to the works
performed by other contractors working for other projects, if any).

3) Inspect, verify and fairly determine claims issued by the parties to the contract (i.e. the Employer
and the Contractor).

4) Provide periodic inspection services during defects notification period and if any defects are noted,
instruct the Contractor to rectify.

15
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A-18, B-15 Environmental Specialist

1)
2)
3)
4)

5)

6)

7

8)

9

Assist the Employer and EPC contractor to implement the measures identified in the EMP.

Monitor the effectiveness of EMP and negative impacts on environment caused by the construction
works and provide technical advice, including a feasible solution, so that the Employer can
improve situation when necessary.

Assist the Employer in monitoring the compliance with conditions stated in the contract
agreement of the EPC and the requirements under EMP and JICA Environmental Guidelines.
Assist the Employer in preparation of the answer to the request from JICA’s advisory committee
for environmental and social considerations if necessary.

Assist the Employer in the capacity building of the Employer staff on environmental management
through on-the-job training on environmental assessment techniques, mitigation measure
planning, supervision and monitoring, and reporting.

Confirmation of contents of EMP and EMoP for the transmission line and railway projects
respectively dedicated to the project, and report to the Employer and JICA.

Confirmation of results of monitoring to be done in accordance with EMPand EMoP for the
transmission line and railway projects respectively dedicated to the project, and report to the
Employer and JICA.

Provide technical services with grievance redress committee for keeping and updating records
when necessary.

Monitor the periodical report of ambient air quality and noise prepared by GHCIL/LPGCL and
confirm that those values are within regulated value, and report the Employer and JICA.

Technology Transfer

10)

Carry out the technology transfer.

A-19, B-16 Resettlement Specialists

1)
2)
3)

4)
5)

6)

7

8)
9)
10)

11)

Assist the Employer in identifying the eligible PAPs, and in updating of the list of eligible PAPs
and prepare for ‘Payment Statement’ for individual eligible PAPs.

Assist the employer in conducting social assessment during early stage of the detailed design stage
and review the framework existing LARAP and revise/update the contents if necessary.

Monitor land acquisition and compensation activities being undertaken by the Employer and/or
competent authorities, and report the results in monthly progress reports.

Assist in procurement of external monitoring agency (EMA).

Assist the Employer in facilitating stakeholder’s participation (including focus group discussions
for vulnerable PAPs) and providing feedback their comments on LARAP.

Assist the Employer in establishment of grievance redress mechanism including formation of
Grievance Redress Committee.

Assist the Employer to ensure that the PAPs are fully aware of the grievance redress procedure
and the process of bringing their complaints, investigate the veracity of the complaints, and
recommends actions/measures to settle them amicably, fairly and transparently before they go to
the redress committee or the courts of law.

Confirmation of contents of LARAP for the railway and transmission line projects respectively
dedicated to the project, and report to the Employer and JICA.

Confirmation of results of monitoring to be done in accordance with LARAP for the railway project
dedicated to the project, and report to the Employer and JICA.

Provide technical services with grievance redress committee for keeping and updating records
when necessary.

Assist the Employer in capacity building of the Employer officers and staffs on land acquisition
and resettlement activities through on the job training.

16
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A-20 Coal Procurement and Transportation Specialists

1) Prepare agreements of coal supply, coal loading, coal transportation (PIBT to Railway) and inland
coal transportation.

A-21 Power Purchase Agreement Specialists
1) Prepare agreement of power purchase.

B-1 Deputy Project Manager

The task of B-1 Deputy Project Manager is to assist A-1 Project Manager whose task is aforesaid.

Chapter -6 Reporting

Within the scope of consulting services, the Consultant shall prepare and submit reports

and documents to the Employer as shown in Table 6-1. The Consultant shall provide

electronic copy of each of these reports.

Table 6-1 Reporting

Category Type of Report Timing No. of
Copies
Quality Control Report Every month 10
Safety Management Report Every month 10
Construction Commissioning Report Just before the 10
Supervision commercial operation
date
Completion Report (and As- At the end of the Project 15
built Drawings, if any)
Training Plan At appropriate timing in 10
accordance with the
Technology Transfer Inception Report
Training Execution and Within one month after 10
Evaluation Report training
Environmental Monitoring Every quarter 10
Report
. Land Acquisition and Every month 10
Environment and o
. Resettlement Monitoring
Social Safeguard
Report
Environmental and Social At the end of the Project 10
Safeguard Evaluation Report
Other Report Technical Report As required or upon As required
request

Chapter-7 Obligations of the Employer

A certain range of arrangements and services will be provided by the Employer to the

Consultant for smooth implementation of the Consulting Services. In this context, the
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Employer will:

ey

Report and data

Make available to the Consultant existing reports and data related to the Project as
listed below

@

3

(4)

Report of Preparatory Survey on Lakhra Coal Fired Thermal Power Plant

Construction Project, including Lakhra Railway Project, prepared by JICA

EIA reports for Plant, Transmission line and Railway

LARAP report for Plant and Railway

Operation data of existing Lakhra power station (50MW x 3 units)

Basic Design Report, Cost Estimate Report and Bidding Document

Office space

Provide an office space in the existing Lakhra Power Station with necessary

equipment, furniture and utility. However, the Consultant’s requirement for office

space, including necessary equipment, furniture and utilities, should be clearly

stated in the proposal with its rental cost for the case where the Employer would be

unable to provide such facilities;

Cooperation and counterpart staff

Appoint counterpart officials, agent and representative as may be necessary for

effective implementation of the Consulting Services;

Assistance and exemption

Use its best efforts to ensure that the assistance and exemption, as described in the

Standard Request for Proposal issued by JICA, will be provided to the Consultant,

in relation to

- work permit and such other documents;

- entry and exit visas, residence permits, exchange permits and such other
documents;

- clearance through customs;

- Instructions and information to officials, agent and representatives of the
Borrower’s Government;

- exemption from any requirement for registration to practice their profession;

- privilege pursuant to the applicable law in the Borrower’s Country.

18



10 - 1 CALCULATED TARIFF






Energy charge (Rs./kWh)

Lakhra Calculated Tariff

Capacity charge (Rs./kWh)

Variable

Variable

Fixed

Fixed

. O&M Energy Working Plant Plant Railway Railway Capacity Tariff
Fuel Ash Limestone %‘r'z:um ‘()Liz"an (Railway) ~ Charge ((f)f‘r'::m (Cl)ogé"a"n capital  "surance ROE (Principal) (Interest)  (Principal) (Interest) ~ Charge  (Rs./kWh)
T 43220 02200 _ 0.0900 3625  0.0000 02658 52603 00000 02131 00951 07993 _ 1.1611 _ 16704 01888 08180 49893  10.2496
2 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993 11611 16148 01888 07908 49609 10.2212
3 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993  1.1611 15591 01888 07635 4.8780 10.1383
4 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993 11611 15034 01888 07362 47950 10.0553
5 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993 11611 14477 0188 07090 47121  9.9724
6 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993 11611  1.3920 01888 06817  4.6291  9.8894
7 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993 11611 13364  0.1888 06544 45462  9.8065
8 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993 11611 12807 01888 06272 4.4632  9.7235
9 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993 11611 12250  0.1888 05999 43803  9.6406
10 43220 02200 00900 03625 00000 02658 52603 00435 00545 02131 00951 07993 11611 11693  0.1888 05726 42973  9.5576
11 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 11136 01888 05454 42145  9.4759
12 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 10579 01888 05181 41315  9.3929
13 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993  1.1611 10023  0.1888 04908  4.0486  9.3100
14 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993  1.1611 09466  0.1888 04636 3.9656  9.2270
15 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993  1.1611 08909  0.1888 04363  3.8827  9.1441
16 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 08352 01888 04090 37997  9.0611
17 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 07795 0188 03817 3.7168  8.9782
18 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 07239 01888 03545 3.6338  8.8952
19 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993  1.1611 06682 0188 03272 35509  8.8123
20 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 06125 01888 02999 34679  8.7293
21 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 05568 01888 02727 3.3850  8.6464
22 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 05011 01888 02454 33020  8.5634
23 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 04455 01888 02181 3.2191  8.4805
24 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 03898  0.1888  0.1909 3.1361  8.3975
25 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 03341 01888  0.1636 3.0532  8.3146
26 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 02784 01888  0.1363 29702  8.2316
27 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 02227 01888  0.1091 28873  8.1487
28 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 01670  0.1888  0.0818 28043  8.0657
29 43220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611  0.1114 01888 00545 27214  7.9828
30 4.3220 02200 00900 03262 00374 02658 52614 00316 00665 02131 00951 07993 11611 00557  0.1888 00273 2.6384  7.8998
lized 43220 02200 0.0900 03499  0.0130  0.2658 52607  0.0394  0.0534 02131  0.0951 07993  1.1611  1.2152  0.1888  0.5951 43604  9.6211
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Lakhra: Financial Cost (Unit: Mil PRs)

Year 1 Year2 Year 3 Year 4 Year5 Year 6 Year 7 Year 8
—_Foeuncos__ - LN cost|  FC ‘ e | Subtotal | FiC | e ‘ Subtotal | FIC ‘ ue | Subtotal | FiC | e ‘ Subtotal | FIC ‘ ue | Subtotal | FIC | e | Subtotal | FIC | e | Subtotal | FIC | ue | Sub total
Project cost % _ Financial cost Projectcost % Financial cost
1. Eligible portion
1. Construction/procurement
1 107,359 100% 107,359 9,878  100% 9,878
Sub-Total 107,359 100% 107,359 9,878  100% 9878 117,237 0 0 0] 0 0 0 10,736 1,190 11,926 0 2432 2432 25,707 2432 28,138 54,877 2432 57,308 10,672 899 11571 5,368 494 5,862/
2. Civil works 0 100% 0 0 100% 0 0 0 0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3. Erection, Repair, Commisionning Test 0 100% 0 0 100% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4-1. Cost Escalation (Equipment) 8,261 0% 0 2,598 0% 0 0 0 0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4-2. Cost Escalation (Consulting) 187 0% 0 ” 0% 0 0 0 0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5-1. Physical contingency (Equipment) 5862  100% 5,862 624 100% 624 6,486 0 0 0] 0 0 0 586 75 661 0 154 154, 1,404 154 1557 2,997 154 3,150 583 57 640 293 31 324
5-2. Physical contingency (Consulting) 156 100% 156 18 100% 18 173 0 0 0] 34 4 37 9 1 10 17 2 19 18 2 20 36 4 40] 21 2 24 21 2 23
6-1.1DC (Equipment) 4,613 0% 0 0 0% 0 0 0 0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6-2.1DC (Consulting) 1 0% 0 0 0% 0 0 0 0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7. Front end fee 216 0% 0 0 0% 0 0 0 0 0] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7. Consulting service 2926 100% 2,926 284 100% 284 3,210 0 0 0] 631 63 693 167 15 182 324 31 385 337 34 3711 677 69 746 400 36 437 3% 36 426
Sub-total | 129,641 116,303 13475 10804 127,107 0 0 0] 664 66 731 11,498 1,282 12,780 341 2,619 2,959 27,465 2,621 30,087 58,587 2,658 61,245 11,676 994 12,671 6,071 564 6,635
II. Non Eligible portion
1-1. Land acquisition (Plant) 0 100% 0 100 100% 100 100 0 0 0] 0 0 0 0 12 12 0 25 25 0 25 25 0 2 25 0 9 9 0 5 5]
1-2. Land acquisition (Railway) 0 100% 0 963  100% 963 963 0 0 0 0 0 0 0 0 0 0 67 67 0 221 221 0 293 293, 0 315 315 0 67 67
2. Railway infrastructure 6,288 100% 6,288 13911 100% 13,911 20,199 0 0 0 10 0 10| 104 0 104 107 969 1,076 1527 3,198 4,726 1977 42371 6,214 2125 4,544 6,669 438 962 1,400
3. Transmission 379 100% 3719 56  100% 56 435 0 0 0 0 0 0 38 7 45 0 14 14] 91 14 105 194 14 208 38 5 43 19 3 22|
4. Administration cost 0 100% 0 1705  100% 1,708 1,708 0 0 0 0 0 0 0 205 205 0 420 420 0 420 420 0 420 420 0 155 185 0 85 85|
5. Cost escalation 843 0% 0 6,197 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6-1. Physical contingency (Plant) 20 100% 20 9  100% 9 29 0 0 0 0 0 0 2 1 3 0 2 2 5 2 7 10 2 12 2 1 3 1 0 1
6-2. Physical contingency (Railway) 398 100% 398 1,053 100% 1,053 1451 0 0 0 1 0 1 7 0 7 7 73 80 97 242 339 125 321 446 135 344 478 28 73 101
7.VAT 0 100% 0 5379  100% 5379 5379 0 0 0 0 0 0 0 648 648 0 1324 1324 0 1324 1324 0 1324 1324 0 490 490 0 269 269
8. Import tax 0 100% 0 6548  100% 6,548 6,548 0 0 0 0 0 0 0 789 789 0 1612 1612 0 1612 1612 0 1612 1612 0 596 596 0 327 327/
9. Tax (Railway) 1839  100% 1839 3758  100% 3,758 5,507 0 0 0 3 0 3 31 0 31 31 262 293 447 864 1311 578 1145 1723 622 1228 1849 128 260 388
10. Consulting service (Railway) 854 100% 854 0 100% 0 854 0 0 0 1 0 1 14 0 14 14 0 14] 207 0 207 268 0 268 289 0 289 59 0 59|
Sub-total Il 10,622 97719 39,678 33,481 43,260 0 0 0 15 0 15| 196 1,663 1858 159 4,767 4,926 2374 7922 10,296 3,183 9,392 12,544 3210 7,686 10,89 673] 2,052 2,724
Grand Total (Sub-total I+1) 140,263 126,081 53,153 44,285 170,367 0 0 0 680 66 746' 11,694 2,944 14,638 500 7,386 7,886 29,839 10,543 40,382 61,739 12,050 73,789 14,886 8,680 23,566 6,744 2,615 9,359
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Lakhra: Financial Internal Rate of Return (FIRR) and Financial Net Present Value (FNPV)

FIRR= 8.38%
FNPV= 40,163
(Unit: Mil. PRs)
Cost Generation/Revenue
FY  Capital cost Fixed O&M Working Insurance Railway Total cost Incre_mental re'\'/';;ig';:;g're Incremental Net cash flow
cost capital 0&M generation (GWh) s revenue after tax (before tax)
1 2015 0 0 0 0 0 0 0 0 0 0
2 2016 746 0 0 0 0 746 0 0 0 (746)
3 2017 14,638 0 0 0 0 14,638 0 0 0 (14,638)
4 2018 7,886 0 0 0 0 7,886 0 0 0 (7,886)
5 2019 40,382 0 0 0 0 40,382 0 0 0 (40,382)
6 2020 73,789 0 0 0 0 73,789 0 0 0 (73,789)
7 2021 23,566 0 0 0 0 23,566 0 0 (23,566)
8 2022 9,359 185 907 404 578 17,593 4,255 23,077 16,918 11,643
9 2023 0 417 907 404 578 7,153 4,255 22,946 18,099 20,639
10 2024 0 417 907 404 578 5,105 4,255 22,562 19,763 20,255
11 2025 0 417 907 404 578 5,228 4,255 22,178 19,257 19,872
12 2026 0 417 907 404 578 5,357 4,255 21,795 18,745 19,488
13 2027 0 417 907 404 578 5,491 4,255 21,411 18,227 19,104
14 2028 0 417 907 404 578 5,631 4,255 21,027 17,703 18,721
15 2029 0 417 907 404 578 5,778 4,255 20,644 17,172 18,337
16 2030 0 417 907 404 578 5,931 4,255 20,260 16,635 17,953
17 2031 0 417 907 404 578 6,092 4,255 19,876 16,091 17,570
18 2032 0 418 907 404 578 6,320 4,255 19,493 15,480 17,186
19 2033 0 418 907 404 578 6,499 4,255 19,109 14,918 16,802
20 2034 0 418 907 404 578 6,685 4,255 18,726 14,348 16,419
21 2035 0 418 907 404 578 6,879 4,255 18,342 13,770 16,035
22 2036 0 418 907 404 578 7,083 4,255 17,958 13,183 15,651
23 2037 0 418 907 404 578 7,296 4,255 17,575 12,586 15,268
24 2038 0 418 907 404 578 7,518 4,255 17,191 11,980 14,884
25 2039 0 418 907 404 578 7,751 4,255 16,807 11,364 14,500
26 2040 0 418 907 404 578 7,994 4,255 16,424 10,737 14,117
27 2041 0 418 907 404 578 8,248 4,255 16,040 10,099 13,733
28 2042 0 418 907 404 578 8,514 4,255 15,656 9,450 13,349
29 2043 0 418 907 404 578 8,792 4,255 15,273 8,788 12,966
30 2044 0 418 907 404 578 9,082 4,255 14,889 8,114 12,582
31 2045 0 418 907 404 578 9,386 4,255 14,506 7421 12,198
32 2046 0 418 907 404 578 9,703 4,255 14,122 6,726 11,815
33 2047 0 418 907 404 578 10,035 4,255 13,738 6,010 11,431
34 2048 0 418 907 404 578 10,382 4,255 13,355 5,279 11,047
35 2049 0 418 907 404 578 10,745 4,255 12,971 4,533 10,664
36 2050 0 418 907 404 578 11,125 4,255 12,587 3,770 10,280
37 2051 0 418 907 404 578 11,521 4,255 12,204 2,989 9,896
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1. Eligible portion
1. Construction/procurement
1
Sub-Total
2. Civil works

3. Erection, Repair, Commisionning Test
4-1. Cost Escalation (Equipment)

4-2. Cost Escalation (Consulting)

5-1. Physical contingency (Equipment)
5-2. Physical contingency (Consulting)
6-1. IDC/commitment charge (Equipment)
6-2. IDC/commitment charge (Consulting)
7. Frontend fee

8. Consulting service

Sub-total |

II. Non Eligible portion
1-1. Land acquisition (Plant)
1-2. Land acquisition (Railway)
2. Railway
3. Transmission
4. Administration cost
5. Cost escalation
6-1. Physical contingency (Plant)
6-2. Physical contingency (Railway)
7.VAT
8. Import tax
9. Tax (Railway)
10. Consulting service (Railway)

Sub-total Il

Grand Total (Sub-total I+Il)

Lakchra: Economic Cost (Unit: Mil PRs)
Vearl VearZ Vear3 Veard Vears Vear® Vear7 Vears

- Forelgneost__ - Lol o | i | e ‘ Swtotal | FIC ‘ e | Subtotal | FIC | e ‘ Subtotal | FIC ‘ ue | Subtotal | FIC | e | Subtotal | FIC | uc | Subtotal | FIC | uc |Sublcbal Fic | e |Subto|a\
Project cost % Economic cost _Project cost % Economic cost
107359 100% 107,359 0878 83% 8,189

07359 100% 107359 0878 8% 8180 115548 0 0 0 0 0 o] 1073 w7 173 0 206 206 25707 2016 27722 segn 2016 sege2| 10672 745 11417 58 49 5777

0 100% 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 100% 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8261 0% 0 258 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

) 0 2w 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5862 100% 5862 20 o 05 6467 0 0 0 0 0 0 586 n 659 0 149 9| 1404 49 18| 2997 49 3w s s 63 23 0

15 100% 15 18 o7 17 17 0 0 0 u 4 3 9 1 10 17 2 19 18 2 2 % 4 @ 2 2 % 2 2 2

w1z 0% 0 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1w 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2006 100% 29 B 9% 7 3202 0 0 0 631 61 691 167 15 18 e 3 354 37 ) 370 677 6 4| a0 B 4% 30 B 45

120601 16303 | 13475 0087 125390 0 0 0 664 6 70| 11498 10% 12574 w1 2197 25| 27465 2200 20665  sese7 2285 e0g2| 11676 838 12514 6071 477 6568

0 100% 0 00 o7 o7 o7 0 0 0 0 0 0 0 2 12 0 2 % 0 P u 0 u P 0 9 9 0 5 5

0 100% 0 ) o o 0 0 0 0 0 0 0 0 o 0 6 6 0 215 215 0 285 285 0o s a5 0 65 &

6,288 100% 6,288 13911 83% 11,532 17,820 0 0 0 10 0 10 104 0 104 107 803 910 1,527 2,651 4,179 1,977 3513 5,489 2,125 3,767 5,892 438 798 1,235

379 100% 3719 56  83% 46 426 0 0 0 0 0 0 38 6 44 0 1 11 91 11 102 194 11 205 38 4 42 19 2 21

0 100% 0 1705  97% 1,654 1,654 0 0 0 0 0 0 0 199 199 0 407 407 0 407 407 0 407 407 0 151 151 0 83 83

843 0% 0 6,197 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20 100% 20 9 9% 8 29 0 0 0 0 0 0 2 1 3 0 2 2 5 2 7 10 2 12 2 1 3 1 0 1

398 100% 398 1053 9% 1,021 1,419 0 0 0 1 0 1 7 0 7 7 71 78 97 235 332 125 311 436 135 334 468 28 71 98

0 0% 0 5379 0% ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0% 0 6,548 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,839 0% 0 3,758 0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

854 100% 854 0 9% 0 854 0 0 0 1 0 1 14 0 14] 14 0 14 207 0 207 268 0 268 289 0 289 59 0 59

10,622 7,940 39,678 15,293 23233 0 0 0 12 0 12 165 218 383 128 1,384 1,512 1,927 3,545 5472 2,575 4,553 7127 2,588 4,570 7,158, 545 1,023 1,568

140,263 124,242 53,153 24,380 148,623 0 0 0 677 64 741 11,663 1,293 12,956 469 3,581 4,050 29,392 5,745 35,138 61,161 6,788 67,949 14,264 5,408 19,672 6,616 1,501 8,116
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Lakhra: Economic Internal Rate of Return (EIRR) and Economic Net Present Value (ENPV)

EIRR= 13.2%
ENPV= 8,497
(Unit: Mil. PRs)
Cost Benefit
FY Capital cost Fixed O&M Worklng Insurance Railway Total cost Economic benefit Net cash flow
cost capital O&M
1 2016 0 0 0 0 0 0 0 0
2 2017 741 0 0 0 0 741 0 (741)
3 2018 12,956 0 0 0 0 12,956 0 (12,956)
4 2019 4,050 0 0 0 0 4,050 0 (4,050)
5 2020 35,138 0 0 0 0 35,138 0 (35,138)
6 2021 67,949 0 0 0 0 67,949 0 (67,949)
7 2022 19,672 0 0 0 0 19,672 0 (19,672)
8 2023 8,116 185 907 404 578 10,191 26,274 16,083
9 2024 0 417 907 404 578 2,307 26,274 23,967
10 2025 0 417 907 404 578 2,307 26,274 23,967
11 2026 0 417 907 404 578 2,307 26,274 23,967
12 2027 0 417 907 404 578 2,307 26,274 23,967
13 2028 0 417 907 404 578 2,307 26,274 23,967
14 2029 0 417 907 404 578 2,307 26,274 23,967
15 2030 0 417 907 404 578 2,307 26,274 23,967
16 2031 0 417 907 404 578 2,307 26,274 23,967
17 2032 0 417 907 404 578 2,307 26,274 23,967
18 2033 0 418 907 404 578 2,307 26,274 23,967
19 2034 0 418 907 404 578 2,307 26,274 23,967
20 2035 0 418 907 404 578 2,307 26,274 23,967
21 2036 0 418 907 404 578 2,307 26,274 23,967
22 2037 0 418 907 404 578 2,307 26,274 23,967
23 2038 0 418 907 404 578 2,307 26,274 23,967
24 2039 0 418 907 404 578 2,307 26,274 23,967
25 2040 0 418 907 404 578 2,307 26,274 23,967
26 2041 0 418 907 404 578 2,307 26,274 23,967
27 2042 0 418 907 404 578 2,307 26,274 23,967
28 2043 0 418 907 404 578 2,307 26,274 23,967
29 2044 0 418 907 404 578 2,307 26,274 23,967
30 2045 0 418 907 404 578 2,307 26,274 23,967
31 2046 0 418 907 404 578 2,307 26,274 23,967
32 2047 0 418 907 404 578 2,307 26,274 23,967
33 2048 0 418 907 404 578 2,307 26,274 23,967
34 2049 0 418 907 404 578 2,307 26,274 23,967
35 2050 0 418 907 404 578 2,307 26,274 23,967
36 2051 0 418 907 404 578 2,307 26,274 23,967
37 2052 0 418 907 404 578 2,307 26,274 23,967
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Forecast of Financial Statements for New Lakhra Power Station (Project)

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Generation & Tariff Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year9 _ Year10 _ Year1l _ Year12
Gross Generation (GWh) - - - - - - - - 4,625 4,625 4,625 4,625 4,625
Net Generation (GWh) - - - - - - - - 4,255 4,255 4,255 4,255 4,255
Capacity charge (Mil. Rs.) . - . - - . . - 23077 22946 22562 22,178 21,795
Energy charge (Mil. Rs) . - . - - . . - 24330 24330 24330 24330 24330
PL (Unit: Mil. Rs.) Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year9  Year10 _ Year1l _ Year12
Turnover - - - - - - - - 47,407 47,276 46,892 46,509 46,125
Cost of sales (fuel, limestone & ash) - - - - - - - - (21,424) _ (21,424) _ (21.424) _ (21,424) _ (21.424)
Gross profit - - - - - - - - 25,983 25,852 25,468 25,084 24,701
Varialbe O&M . - . - - . . - (2966)  (2966)  (2.966)  (2,966)  (2,966)
Fixed O&M . - . - - . . . (185) (417 (417) (417) (417)
Administration, labor, tax - - - - - - - - - - - - -
Railway O&M (not passthrough) - - - - - - - - (578) (578) (578) (578) (578)
Other operating expenditure - - - - - - - - - - - - -
Depreciattion - - - - - - - - 5,525 5,857, 5,857 5,857, 5,857
Operational profit - - - - - - - - 16,728 16,033 15,649 15,265 14,882
Non operating income (interest) - - - - - - - - 2,294 3,330 4,293 4,673 5,068
Non operating expendiure (insurance) - - - - - - - - (440) (440) (440) (440) (440)
Non operating expenditure (working capital) - - - - - - - - (985) (985) (985) (985) (985)
Non operating expenditure (Loan interest) - - - - - - - - - (4,090 10,521 10,166 9,810)
Oridinary profit - - - - - - - - 17,597 13,847 7,996 8,347 8,714
Extraordinary gain & loss - - - - - - - - - - - -
Profit before tax - - - - - - - - 17,597 13,847 7,996 8,347 8,714
Tax - - - - - - - - 6,159 4,847 2,799 2,922 3,050
Net profit - - - - - - - - 11,438 9,001 5,198 5426 5,664
Accumulated earnings at begining of year - - - - - - - - - 11,438 20,439 25,636 31,062
Net profit - - - - - - - - 11,438 9,001 5,198 5,426 5,664
Dividend - - - - - - - - - - - -
Accumulated earnings at end of year - - - - - - - - 11,438 20,439 25,636 31,062 36,726
(Accumulated earnings for tax calculation) - - - - - - - 11,438 20,439 25,636 31,062 36,726
BS Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year9 _ Year10 _ Year1l _ Year12
Cash & equivalent - 29,278 29,166 29,166 28,203 28,203 28,203 32,768 47,566 61,332 66,750 72,397 78,282
Receivables - - - - - - - - 3,951 3,940 3,908 3,876 3,844
Stocks - - - - - - - - - - - -
Other current assets - - - - - - - - - - - - -
Fixed asset (Building & Equipment) - - 781 14,086 16,463 58,132 138,140 166,425 170,892 165035 159,178 153,320 147,463
Fixed asset (Land) - - 111 111 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074
Other fixed assets - - - - - - - - - - - - -
Other items - - - - - - - - - - - - -
Total asset - 29,278 30,059 43,364 45,740 87,410 167,417 200,268 223483 231,380 230,910 230,667 230,664
Payable - - - - - - - - 1,785 1,785 1,785 1,785 1,785
Current portion of long-term loan - - - - - - - 4,565 4,565 4,565 4,565 4,565 4,565
Other current liability - - - - - - - - - - - - -
Debt - - 781 14,086 16,463 58,132 138,140 166,425 176417 175314 169,646 163,978 158310
Other fixed liability - - - - - - - - - - - - -
Capital - 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278
Accumulated profit - - - - - - - 11,438 20,439 25,636 31,062 36,726
Liabliliteis & shareholder's equity - 29,278 30,059 43,364 45,740 87,410 167,417 200,268 223483 231,380 230,910 230,667 230,664
CF Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year9 _ Year10 _ Year1l _ Year 12
Balance at begginng of year - 29,278 29,278 29,166 29,166 28,203 28,203 28,203 32,768 47,566 61,332 66,750 72,397
Operational CF: Net profit after tax - - - - - - - 11,438 9,001 5,198 5,426 5,664
Operational CF: Change in working capital - - - - - - - (2,165) 1 32 32 32
Operational CF: Depreciation - - - - - - - 5,525 5,857 5,857 5,857 5,857
Operational CF: Others - - - - - - - 4,565 - - - - -
Investment CF: Fixed asset (Building & Equipment) - - (781) (13,305) (2,377) (41,669)  (80,008) (28,285) (9,992) 0) 0) 0) 0)
Investment CF: Fixed asset (Land) - (111) - (963) - - - - - - - -
Financial CF: Capital 29,278 - - - - - - - - - - - -
Financial CF: Debt principal - 781 13,305 2,377 41,669 80,008 28,285 9,992 1,103 5,668 5,668, 5,668
Balance at end of year 29,278 29,278 29,166 29,166 28,203 28,203 28,203 32,768 47,566 61,332 66,750 72,397 78,282
Assumptions
PL Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year9 _ Year10 _ Year1l _ Year 12
Interest rate for loan 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%
Interest rate for deposit % % % % % % % % % % % % %
Corporate tax 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35%
BS—Working capital
Sales to receivable (Months) 1.0 10 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10 1.0
Sales to payable (Months) 1.0 10 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10 1.0
BS —Fixed assets (Building & Equipment)
Balance at beggining of year - - - 781 14,086 16,463 58,132 138,140 166,425 170,892 165035 159,178 153,320
Capital expenditure - - 781 13,305 2,317 41,669 80,008 28,285 9,992 - - - -
Depreciation - - - - - - - - 5,525) 5,857, 5,857 5,857, 5,857
Balance at end of year - - 781 14,086 16,463 58,132 138,140 166,425 170,892 165,035 159,178 153,320 147,463
Annual percentage of depreciation 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.3% 3.3% 3.3% 3.3% 3.3%
Indicators
Return on Equity (ROE) N.A. N.A. N.A. N.A. N.A. N.A. N.A. 28.1% 18.1% 9.5% 9.0% 8.6%
Return on Asset (ROA) N.A. N.A. N.A. N.A. N.A. N.A. N.A. 5.1% 3.9% 2.3% 2.4% 2.5%
Debt service coverage ratio (DSCR) NA. N.A. NA. NA. NA. N.A. NA. 0.0 33 12 12 11
Current Ratio - - - - - - 718% 811% 1028% 1113% 1201% 1293%
Equity capital ratio N.A. N.A. N.A. N.A. N.A. N.A. N.A. 18.2% 21.5% 23.8% 26.2% 28.6%



-ation & Tariff
Gross Generation (GWh)
Net Generation (GWh)
Capacity charge (Mil. Rs.)
Energy charge (Mil. Rs)

(Unit: Mil. Rs.)

Turnover

Cost of sales (fuel, limestone & ash)
Gross profit

Varialbe O&M

Fixed O&M

Administration, labor, tax
Railway O&M (not passthrough)
Other operating expenditure
Depreciattion

Operational profit

Non operating income (interest)

Non operating expendiure (insurance)

Non operating expenditure (working capital)
Non operating expenditure (Loan interest)
Oridinary profit

Extraordinary gain & loss

Profit before tax

Tax

Net profit

Accumulated earnings at begining of year
Net profit

Dividend

Accumulated earnings at end of year

(Accumulated earnings for tax calculation)

Cash & equivalent

Receivables

Stocks

Other current assets

Fixed asset (Building & Equipment)
Fixed asset (Land)

Other fixed assets

Other items

Total asset

Payable

Current portion of long-term loan
Other current liability

Debt

Other fixed liability

Capital

Accumulated profit

Liabliliteis & shareholder's equity

Balance at begginng of year

Operational CF: Net profit after tax

Operational CF: Change in working capital
Operational CF: Depreciation

Operational CF: Others

Investment CF: Fixed asset (Building & Equipment)
Investment CF: Fixed asset (Land)

Financial CF: Capital

Financial CF: Debt principal

Balance at end of year

nptions
Interest rate for loan
Interest rate for deposit
Corporate tax
Working capital

Sales to receivable (Months)
Sales to payable (Months)

Fixed assets (Building & Equipment)
Balance at beggining of year
Capital expenditure
Depreciation
Balance at end of year
Annual percentage of depreciation

ttors
Return on Equity (ROE)
Return on Asset (ROA)
Debt service coverage ratio (DSCR)
Current Ratio
Equity capital ratio

Forecast of Financial Statements for New Lakhra Power Station (Project)

2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Year13  Year14  Year15 Year16  Year17  Year18 Year19 Year20  Year2l _ Year22  Year23 _ Year24

4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625

4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255
21,411 21,027 20,644 20,260 19,876 19,493 19,109 18,726 18,342 17,958 17,575 17,191
24,330 24,330 24,330 24,330 24,330 24,335 24,335 24,335 24,335 24,335 24,335 24,335
Year13  Year14  Year15 Year16  Year17  Year18 Year19 Year20  Year2l _ Year22  Year23 _ Year24
45,741 45,358 44974 44590 44,207 43,829 43445 43,061 42678 42,294 41910 41527

(21,424) _(21424) _(21424) _(21,424) _(21.424) _(21424) _ (21.424) _ (21424) _ (21.424) _ (21,424) _ (21.424) _ (21.424)
24,317 23,933 23,550 23,166 22,782 22,404 22,021 21,637 21,253 20,870 20,486 20,102
(2966)  (2,966)  (2966)  (2,966)  (2966)  (2,798)  (2,798)  (2,798)  (2,798)  (2,798)  (2,798)  (2,798)
(417) (417 (417) (417 (417) (418) (418) (418) (418) (418) (418) (418)
(578) (578) (578) (578) (578) (578) (578) (578) (578) (578) (578) (578)

5,857 (5,857, 5.857 (5,857, 5.857 (5,857, 5.857 5,857 5.857) 5,857 5.857) 5,857
14,498 14,114 13,731 13,347 12,963 12,753 12,369 11,985 11,602 11,218 10,834 10,451

5,480 5,909 6,357 6,824 7,310 7,818 8,355 8915 9,500 10,110 10,746 11,410

(440) (440) (440) (440) (440) (440) (440) (440) (440) (440) (440) (440)
(985) (985) (985) (985) (985) (985) (985) (985) (985) (985) (985) (985)
__(9.455) _ (9,100) _ (8.745) 8,389 (8.034) _ (7.679) _ (7.324) 6,968 (6,613) _ (6.258) _ (5.908) _ (5547)

9,098 9,499 9,918 10,356 10,814 11,467 11,975 12,507 13,063 13,645 14,253 14,888

9,098 9,499 9,918 10,356 10,814 11,467 11,975 12,507 13,063 13,645 14,253 14,888

(3.184) _ (3325 _ (3471) _ (3625) _ (3,785 _ (4013) _ (4.191) _ (4378) _ (4572) _ (4.776) _ (4.988) _ (5.211)

5913 6,174 6,447 6,731 7,029 7,453 7,784 8,130 8,491 8,869 9,264 9,677
36,726 42,639 48,814 55,260 61,992 69,021 76474 84,258 92,388 100,879 109,748 119,012

5913 6,174 6,447 6,731 7,029 7,453 7,784 8,130 8,491 8,869 9,264 9,677
42,639 48,814 55,260 61,992 69,021 76,474 84,258 92,388 100,879 109,748 119,012 128,689
42,639 48,814 55,260 61,992 69,021 76,474 84,258 92,388 100,879 109,748 119,012 128,689
Year13  Year14 Year15 Year16  Year17  Year18 Year19 Year20  Year2l  Year22  Year23  Year24
84417 90812 97479 104432 111682 119356 127,361 135712 144424 153514 162999 172,897

3812 3,780 3,748 3716 3,684 3,652 3,620 3,588 3,556 3,524 3493 3,461

141,606 135749 129,892 124,035 118178 112321 106464 100,607 94750 88,893 83,036 77,179
1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074
230,909 231415 232,194 233257 234,619 236,404 238520 240,981 243804 247,006 250,602 254,611
1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785
4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565
152,642 146974 141,306 135638 129,970 124302 118,634 112966 107,298 101,630 95,962 90,294
29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278
42,639 48,814 55,260 61,992 69,021 76,474 84,258 92,388 _100.879 _109,748 _119.012 _128,689
230,909 231415 232,194 233257 234,619 236,404 238520 240,981 243804 247,006 250,602 254,611
Year13 _ Year14  Year15  Year16 _ Year17 ~ Year18  Year19  Year20  Year2l _ Year22 _ Year23 _ Year24
78282 84417 90812 97479 104432 111,682 119,356 127,361 135712 144424 153514 162,999
5913 6,174 6,447 6,731 7,029 7,453 7,784 8,130 8,491 8,869 9,264 9,677
32 32 32 32 32 32 32 32 32 32 32 32

5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857

© 0 - - - - -

5.668 (5,668 5.668) (5,668 5.668) (5,668 5.668) 5,668 5.668) 5,668 5.668) 5,668
84,417 90,812 97,479 104432 111682 119356 127,361 135712 144,424 153514 162999 172,897
Year13  Year14  Year15  Year16 _ Year17  Year18  Year19  Year20  Year2l _ Year22 _ Year23 _ Year24

15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%

% % % % % % % % % % % %

35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35%

10 10 10 10 10 10 10 10 10 10 10 10

10 10 10 10 10 10 10 10 10 10 10 10
147,463 141606 135749 129,892 124,035 118,178 112321 106,464 100,607 94,750 88,893 83,036
5,857, 5,857, 5,857, 5,857, 5,857, 5,857, 5,857, 5,857, 5,857) 5,857, 5,857) 5,857,
141606 135749 129,892 124,035 118,178 112,321 106464 100,607 94,750 88,893 83,036 77,179
3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3%
8.2% 7.9% 7.6% 7.4% 7.2% 7.0% 6.9% 6.7% 6.5% 6.4% 6.2% 6.1%
2.6% 2.7% 2.8% 2.9% 3.0% 3.2% 3.3% 3.4% 3.5% 3.6% 3.7% 3.8%
11 11 11 11 11 11 11 11 11 10 10 10
1389% 1490% 1594% 1703% 1817% 1937% 2063% 2194% 2330% 2473% 2622% 2771%
31.1% 33.7% 36.4% 39.1% 41.9% 44.7% 47.6% 50.5% 53.4% 56.3% 59.2% 62.0%



-ation & Tariff
Gross Generation (GWh)
Net Generation (GWh)
Capacity charge (Mil. Rs.)
Energy charge (Mil. Rs)

(Unit: Mil. Rs.)

Turnover

Cost of sales (fuel, limestone & ash)
Gross profit

Varialbe O&M

Fixed O&M

Administration, labor, tax
Railway O&M (not passthrough)
Other operating expenditure
Depreciattion

Operational profit

Non operating income (interest)

Non operating expendiure (insurance)

Non operating expenditure (working capital)
Non operating expenditure (Loan interest)
Oridinary profit

Extraordinary gain & loss

Profit before tax

Tax

Net profit

Accumulated earnings at begining of year
Net profit

Dividend

Accumulated earnings at end of year

(Accumulated earnings for tax calculation)

Cash & equivalent

Receivables

Stocks

Other current assets

Fixed asset (Building & Equipment)
Fixed asset (Land)

Other fixed assets

Other items

Total asset

Payable

Current portion of long-term loan
Other current liability

Debt

Other fixed liability

Capital

Accumulated profit

Liabliliteis & shareholder's equity

Balance at begginng of year

Operational CF: Net profit after tax

Operational CF: Change in working capital
Operational CF: Depreciation

Operational CF: Others

Investment CF: Fixed asset (Building & Equipment)
Investment CF: Fixed asset (Land)

Financial CF: Capital

Financial CF: Debt principal

Balance at end of year

nptions
Interest rate for loan
Interest rate for deposit
Corporate tax
Working capital

Sales to receivable (Months)
Sales to payable (Months)

Fixed assets (Building & Equipment)
Balance at beggining of year
Capital expenditure
Depreciation
Balance at end of year
Annual percentage of depreciation

ttors
Return on Equity (ROE)
Return on Asset (ROA)
Debt service coverage ratio (DSCR)
Current Ratio
Equity capital ratio

Forecast of Financial Statements for New Lakhra Power Station (Project)

2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053
Year25  Year26  Year27 _ Year28  Year29  Year30  Year3l  Year32  Year33  Year34  Year35  Year36 _ Year37
4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625 4,625
4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255 4,255
16,807 16,424 16,040 15,656 15,273 14,889 14,506 14122 13,738 13,355 12,971 12,587 12,204
24,335 24,335 24,335 24,335 24,335 24,335 24,335 24,335 24,335 24,335 24,335 24,335 24,335
Year25  Year26  Year27 _ Year28  Year29  Year30  Year3l  Year32  Year33  Year34  Year35  Year36 _ Year37
41143 40759 40376 39992 39608 39,225 38841 38457 38074 37,690 37,306 36923 36539
(21,424) _(21,424) _(21.424) _(21,424) _(21.424) _(21,424) _ (21.424) _ (21,424) _ (21.424) _ (21.424) _ (21.424) _ (21.424) _ (21.424)
19,719 19,335 18,951 18,568 18,184 17,800 17417 17,033 16,649 16,266 15,882 15,498 15,115
(2798)  (2798)  (2798)  (2798)  (2798)  (2798)  (2798)  (2798)  (2798)  (2798)  (2798)  (2798)  (2,798)
(418) (418) (418) (418) (418) (418) (418) (418) (418) (418) (418) (418) (418)
(578) (578) (578) (578) (578) (578) (578) (578) (578) (578) (578) (578) (578)
5,857, 5,857 5,857, 5,857 5,857, 5,857 5,857, 5,857, 5,857 5,857, 5,857 5,857, 5,857
10,067 9,683 9,300 8,916 8,532 8,149 7,765 7,382 6,998 6,614 6,231 5,847 5,463
12,103 12,826 13,581 14,368 15,191 16,049 16,945 17,881 18,858 19,878 20,943 22,056 23,218
(440) (440) (440) (440) (440) (440) (440) (440) (440) (440) (440) (440) (440)
(985) (985) (985) (985) (985) (985) (985) (985) (985) (985) (985) (985) (985)
(5.192) _ (4837) _ (4482) _ (4127) _ (3771) _ (3416) _ (3,061) _ (2.706) _ (2.350) _ (1.995) _ (1.640) _ (1.285) _  (929)
15,553 16,247 16,974 17,733 18,527 19,357 20,225 21,132 22,080 23,072 24,109 25,193 26,326
15,553 16,247 16,974 17,733 18,527 19,357 20,225 21,132 22,080 23,072 24,109 25,193 26,326
(5,443) 5,687 (5,941) (6.207) (6.484) (6.775) (7.079) 7,396, 7,728 (8,075) 8,438 (8.818) (9.214)
10,109 10,561 11,033 11,526 12,042 12,582 13,146 13,736 14,352 14,997 15,671 16,375 17,112
128,689 138,799 149359 160,392 171,919 183,961 196,543 209,689 223425 237,777 252,774 268,445 284,820
10,109 10,561 11,033 11,526 12,042 12,582 13,146 13,736 14,352 14,997 15,671 16,375 17,112
138,799 149,359 160,392 171919 183,961 196,543 209,689 223425 237,777 252,774 268,445 284,820 301,932
138,799 149,359 160,392 171919 183,961 196,543 209,689 223425 237,777 252,774 268,445 284,820 301,932
Year25 Year26  Year27  Year28  Year29  Year30 Year3l Year32 Year33 Year34 Year35 Year36  Year37
183,228 194,009 205263 217,011 229274 242,077 255444 269,401 283974 299,192 315084 331,680 344,448
3,429 3,397 3,365 3,333 3,301 3,269 3,237 3,205 3173 3141 3,109 3,077 3,045
71,322 65,465 59,608 53,751 47,894 42,037 36,180 30,323 24,466 18,609 12,751 6,894 1,037
1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074 1,074
259,052 263,945 269,310 275168 281543 288,456 295934 304,002 312686 322015 332,018 342,726 349,605
1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785 1,785
4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 4,565 -
84,626 78,958 73,290 67,622 61,954 56,286 50,618 44,950 39,282 33,614 27,946 22,278 16,610
29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278 29,278
138,799 _149.359 _160.392 _171919 _183,961 _196,543 _209,689 _223425 237,777 _252,774 _268.445 _284,820 _301.932
259,052 263,945 269,310 275168 281543 288,456 295934 304,002 312686 322015 332,018 342,726 349,605
Year25  Year26  Year27 _ Year28 _ Year29  Year30 _ Year3l  Year32  Year33 _ Year34 _ Year35  Year36 _ Year37
172,897 183228 194009 205263 217,011 229,274 242,077 255444 269401 283974 299192 315084 331,680
10,109 10,561 11,033 11,526 12,042 12,582 13,146 13,736 14,352 14,997 15,671 16,375 17,112
32 32 32 32 32 32 32 32 32 32 32 32 32
5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857 5,857
- - - - - - - - - - - (4,565)
5,668, 5,668 5,668 5,668 5,668 5,668 5,668 5,668; 5,668 5,668; 5,668 5,668 5,668
183228 194,009 205263 217,011 229,274 242,077 255444 269,401 283,974 299,192 315084 331,680 344,448
Year25  Year26 _ Year27 _ Year28 _ Year29  Year30 _ Year3l _ Year32  Year33 _ Year34 _ Year35 _ Year36 _ Year37
15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%
% % % % % % % % % % % % %
35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35% 35%
10 10 10 10 10 10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10 10 10 10 10 10
77,179 71,322 65,465 59,608 53,751 47,894 42,037 36,180 30,323 24,466 18,609 12,751 6,894
5,857, 5,857, 5,857, 5,857, 5,857, 5,857, 5,857, 5,857, 5,857) 5,857, 5,857) 5,857, 5,857
71,322 65,465 59,608 53,751 47,894 42,037 36,180 30,323 24,466 18,609 12,751 6,894 1,037
3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3%
6.0% 5.9% 5.8% 5.7% 5.6% 5.6% 5.5% 5.4% 5.4% 5.3% 5.3% 5.2% 5.2%
3.9% 4.0% 4.1% 4.2% 4.3% 4.4% 4.4% 4.5% 4.6% 4.7% 4.7% 4.8% 4.9%
10 09 09 09 08 0.8 08 0.7 06 0.6 05 04 03
2939% 3109% 3285% 3470% 3662% 3864% 4074% 4293% 4522% 4761% 5011% 5272%  19464%
64.9% 67.7% 70.4% 73.1% 75.7% 78.3% 80.7% 83.1% 85.4% 87.6% 89.7% 91.6% 94.7%
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