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1 |AC Alternative Current B = A7 N3
2 | ADB Asian Development Bank T VT AT
3 | AFM Assistant Foreman TEREPERAHBNE B
4 | Akciagc Asia Kyodo-Sekkei/Engineering Consultant 7 o7 R oYL H
Co.,Ltd. ok
5 | ALM Assistant Line Man BT A v~ (BILIE¥EE)
6 | AP Authorization to Pay BN CY
7 | ASSA Assistant Sub Station Attendant 2B AT B B
8 | AMP Amplifire FENE S
9 | B/A Banking Arrangement FRAT Uk &>
10 | BHN Basic Human Needs B E = IR o VAL =31
11 | CD Construction Document ik X
12 | CE Chief Engineer F=71y7 =7 (B R)
13 | CIDA Canadian International Development Agency 71 7 4 [ B B s A
14 | CIF Cost, Freight and Insurance L R RENA 22 S
15 | C&DF Capacitance & Dissipation Factor TR - BRI
16 | C/P Counterpart A==~ (FHF)
17 |CT Current Transformer i
18 | CTC Circle Training Center DISCO N GSO D/ NUAEAFHEFIr
19 | CPPA(G) Central Power Purchasing Agency Guarantee H LT ) i B A
20 | CPU Central Processing Unit Hh o L 2
21 | DAC Development Assistance Committee PRI ZE RS
22 | DC Direct Current (SRR NIT= R}
23 | DES Dielectric Strength AR IR L
24 | DISCO Distribution Company EERET
25 | DLC Dead Line Course T C O R EARHE
26 | D/ID Detailed Design FEABE R
27 | EAD Economic Affair Division TR R HE TR
28 | EIA Environment Impact Assessment B 58 5 B R
29 | ETO Excise Tax Office INHEAL DO IEBUE T
30 | EU European Union PR EL A
31 | EIN Exchange of Notes BRI
32 | FBR Federal Board of Revenue HFL AT
33 | FTN Free Tax Number TR ] F
34 | FOB Free on Board A U St
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35 | FM Fore Man TR

36 | FY Fiscal Year ESIR D

2 | eavi The Global Alliance for Vaccines and Uy F e PRIEROTOD
Immunization iR R

38 | G/IA Grant Agreement e 5- 525

39 | GDP Gross Domestic Product [ AR A= PE

40 | GENCO Generation Company BT

a1 | cEATM Global Fund to Fight AIDS, Tuberculosisand | A=A X - #t% -~ 7 U 7 xf
Malaria WA

42 | Gl General Information AFRHE AT A

3 | ez Deutsche Gesel-lschaft fur Internationale Kt S A
Zusammenarbeit

44 | GL Ground Line A 1A

45 | GNI Gross National Income [E AT

46 | GSO Grid System Operation Organization 77y b AT A ISR (=28 EEAT)

47 | GIS Grid Station JEFEHT

o Deutsche Gesellschaft fiir Technische N A > Heffrtn 7120t (2011 4
Zusammenarbeit D GIZ ~FEE)

49 | HP Home Page R—b_—

50 | HTCM Hidel Training Center Mungla <) 7K 138 ERHE P

51 | IDA The International Development Association [ BRBA S s

55 | 1EAD International Fund for Agricultural I S 5
Development

53 | IIF Interface e, HEfiduR, HERED

54 | IMF International Monetary Fund =] e 5 Je e

55 | 1/0 Input and Output N VAVNE VL

56 | IPP Independent Power Producer M7 RFEEFE

57 | JET JICA Expert Team JICA 7> b kil S V7= B P52

58 | JCC Joint Coordination Committee HRFEZEZES

59 | JICA Japan International Cooperation Agency (] B 1 7D A

60 | JICE Japan International Cooperation Center H AR ERR ) v 2 —

61 |JS Joint Secretary WE. MOWP B1J 5 E{EH

62 | KESC/KESCL Karachi Electric Supply Company Limited 77 FE N rark At

63 | LCM Leakage Current Measurement IRV AR

64 | LESCO Lahore Electric Supply 7 ™ —)VE G At

65 | LA Lab Assistant P&I BELRIEE DAL

66 | LCD liquid crystal display MR FR I
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67 | LCPDP Least Cost Power Development Plan d5e/INEe T e A FE

68 | LM Line Man LIRS

69 | LS Line Superintendent TIL A 7 ) > AR B O

70 | MA Machine Attendant e =)

71 | MCCB Magnetizing Circuit Breaker o BA PA e

72 | MD Managing Director R,

73 | MIMIC Mimic Indicator FLHER R

74 | MTCE Maintenance ATF A

75 | MoWP Ministry of Water and Power KFEHE

76 | M/IM Minutes of Meeting hateats 8k

77 | MTDF Midterm Term Development Framework T 7 A v T B 2 G

78 | NEPRA National Electric Power Regulatory Authority | [EI52E /1T

79 | NKLP New Kot Lakhpat za=ab7In g (Hi44)

80 NPGC National Power Control Center BB = E =K

81 National Power Construction Company [ SR =

8 | NTDC National Transmission and Despatch ———

Company/Limited

83 | ODA Official Development Assistance BB 58 12 B

84 | OLTC On Load Tap Changer A~ 7H 0 R 2 4R

85 | O&M Operation and Maintenance EHE - MERRE PR

86 | PEPCO Pakistan Electric Power Company Limited RF 2B B

87 | PC-1 Planning Commission form 1 B 7 ey=r b

88 | PCM Project Cycle Management e RO g R

A=W

89 | PDCA Plan Do Check Action FRE, AT, PHE  SGETE

90 | PDM Project Design Matrix T NOME GG £

91 | PO Plan of Operation bR I

92 | PQ Pre-Qualification FHATEREL

93 | PTG Portable Temporary Ground £ 5 AT G i

94 | PTW Permit To Work TEZEFF AT

95 | P&I Protection and Instrumentation G R S

96 | R/D Record of Discussion e

97 | R&D Research and Development HFZEBEFE (TSG DEBM)

98 | RTC Regional Training Center DISCO N ® EEAHEFT

99 | RTDS Real Time Digital Simulator %%i%ﬁi? T s
100 | SCADA Supervisory Control And Data Acquisition INEET — 2 BEAHIEE > AT




No BEEE EXA xXa%H
101 | SE Skill Enhance sk idle

102 | SOP Standard Operating Procedure FEVELR AT P IE

103 | SSA Sub Station Attendant EFEPTIR R

104 | SSO Sub Station Operator A BT =

105 | SVC Static Var Compensator e L TR SHE 2 e ) A 2
106 | TTS Telegraphic Transfer Selling rat CAEURIEE S

107 | T/IC Training Center WHE St 5%

108 | TI Test Inspector P&l BRI S DR&AL
109 | TIL Transmission Line ECER

110 | TOR Term of Reference ZERtRt

111 | TOT Training of Trainers afcfill I AHE

112 | TSG Technical Service Group Bk —e 27—
113 | TRD Trained WHE F2hit 5

114 | TTR Transformer Turns Ratio AR S TR S

115 | UNICEF United Nations Children’s Fund ESPERAN: ¢85

116 | UPS Uninterrupted Power Supply I 452 F R I

117 | UIT Untrained RAHE

118 | VT Voltage Transformer RIERR

119 | WASC Wapda Administrative Staff Collage WAPDA i B K7

120 | WAPDA Water and Power Development Authority VNI WA R /A

121 | WEA Wapda Engineering Academy WAPDA 1 i & FiF
122 | WeBoc Web Based One Customs A AT LN *25)
123 | WB World Bank TESRERTT

124 | WFP United Nations World Food Programme ESPC:R iR p o S T
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B1E Joozy FOER-BE

-1 #ZEIF—OBRKEFEE
1-1-1 R EFE
1 ‘/K
[RIETE, BARRICE D ARARERENERA LB E 72> TR Y . FRZEFEOEIFG
X ¥ > 713 4,500~5,500 MW Kt (JCA T/XF 2% EE )& 7 Z —tqI2 00D THHINE - fERR
FHA) 2014) I HEL, 2FEICEBWT 12 FEf 25 16 B b7 2 3HEIEE 2 KR < ST
TAEX v v T ORE IR BRI, mm%@nx%(memm%x&/wt-mmokﬂéﬁm¢®ﬁ
X (2013 4EME DO ARUNA: 4,800 (B /3F A Z L)L E—) B4 U= EBRED (JICA [3% 2% U F
BT - EEMRAHEREXE 0 2/ b 2015) O, REHEAENAE L, BEFREN
OB@HEMETFL TN ZEThD, £z, BEEBEMCONTYH, EFECIEN R 7 E AR EE
DFEF, ERERLOEHLDLIEC, fhE (XA 63 %, 1 NV 7T 94 %, 74U E L 115 %,
JCA X v r~—[EENBRFFE 7 7 7T LAEAME A 2014) & L@V isElE R AR (()
25 %) HFORMBENREL TS,

(2) ZH&E

YRR BENIARRICEY, ERAETD E LV EEORE LRSI JHEINTBY, EESCIHEDD
SRR AR R T K 2R RS TR S B O I KO RE Mdénfwé SH%IEEMEOIL
I - WEAHET & FIAEN D FEICH VT, ZE LIEEIMHE &2 ] &3 _ < BEAER Ok &
&b, EEERM OB RSTEANE DR ﬁﬁk%%%@ﬁﬁkﬁofwéo

Z DX D 7RI, TNational Power Policy 2013) Tl 2017 £ £ CIZFTM T ¥ v 72 r iz 3%,
PERER A% 16 %ETICFT 22 LR X HFEICHBIT TWD, A7 v =7 M, RNFAZ O
EEHEFELMH NTDC OHHEEHRFIOFRILIZ LV | B2 TR O 1Y) 7238 2 20> D WHERSRE O 1) |
#HLHHOTHY , BLEEORRICINT LEAR AR 2 FE L BT O TWD, £, K71
V7 NMIYATUCHEN LI A EEEEI SR A EERE BHERR 1k 3R T Y= 7 b
(2011~2014 ) IZ X W BEEEHE~ =2 T VDL B a— L HH, HHERBEM OF 5, AHHES
% i U7z NTDC OHHMERIFY O WHERE /) 38t 2 3282 L7z,

R AR FHEE U T EOPHEREEOSENR K b=, — T, BEEICBIT DR
AR DOBRSCIEEFTDO N T TN a—T 4 T O—J@DORENEK D LEME L O T,
TSG [Li6&E# (Transmission Line: LA K T/L S WE3) DM A OB HESIET 20 A L TH
59, BT O BT O MR ORIEHIM AR U CHREREROBMELZ ZE T 570 L HEDHE
PEICBWTIFNR IR I, I o0UEERHEE L TkSh,



1-1-2 BAETE
BIE [%) EzRWTIE, T8 EBUF%1T0 [National Power Policy 2013 [Pakistan Integrated Energy
Model] . [E5%E /)T (National Electric Power Regulatory Authority: NEPRA) 5817 [ State of Industry
Report), NTDC %&17¢> [National Power System Expansion Plan] “(ZFtik & CW5 3] EE &Y
Z—0 EArFtEAFER S, BE, Bt 7 F—dEEIZIRD A TN D,
ERROBERDO S & JICAIL L 2HAEEI A RIZISWNT, BUE, [/ EHOREESE TITUTO
5 ZMFOMMERFENFR I TN D
1 TkaEsRmIL a3 (2005) )
2) X Fy—7XF—LikEMFEE (2006)
3) Iy —TNEEMILTEEE (1) (2008) ]
4)  TeEEREMEILFEEE (2010))
5 TEHt72—dETn s T L (2014) )

1-1-3 #=EFRSE
(3] EOEARERAZLUTIRT, (Hi : 455594 HP)
(1 #2RK

o [HifH : 79.6 75 km2  (HARDHK 2 %)

e NH: 1% 8,820 5 A (FE AN HHAINE 1.95%) (2013/2014 4%, {5 6 {i7)

.« G A AT~ A= F

o B NP —7TANB3 %, Ra by —2A16 %, > RA13 %, Na—
FANE %

. Sl UV Ry —iE (EEE). %55 (AHGE

o R A AT LHIT % (EHH, THEHMNA=—JR), b Ry —#15 %, ¥V
A N 1.3 %k

o BUfA LA ]

o MIGATHIXSy © 4N (NP —T MW, S RN, NaFRAZ PN NA 7L« RT kv
AN R OSERE R (R T~ N — REERE, $LXy k- LT
4 AX 2 (GB) i, HFREEEAHIE (FATA), 7—F— K Vv A -
B3 — (AK))

() BHFKR

o FEENBAEE (GDP) @ #2469 & KL (2014 4F)

s —AN¥%72D GNI : #71,398 R/ (2014/2015 4 %)

o FERFTHRE 42 % (2014/2015 4EJ¥)

o Wfii -5 32 % (201545 H)

o fodesm . 6.2 % (2013/2014 4EE)

o SMEHEE R 151 f& /v (20154F 1 H)

- HE S 1) it : 250.8 f& KL, 2) A : 416.7 f& KL (2013/2014 %)
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1-2 SEEEHIOETR-BRRUVHE
1-2-1 Bx-#&&

CHVETIEMER A L & LTEFETE « BBk D — Rilisk DR N IT O TE e, Ehks %
— DOREE R PEVREAE L 7 ) S ORISR B -« Bl B2 B e LicY 7 Ml
DI =—ANEmE>TETND,

INOOFT-RREE I E 2. NFRAZ CBUIE, EAEEAMEREEICET S, K0 EENR=
— RNZEESWIHHERR 2T 5 2 L 2 B E LT, TAEER RS eI E ) 2o
WTC, BAREICEEE S 2S5 Lz, A7 aY =7 haEL, REAETMOMHEINHEEES — /&
T 5 Z LIk, EEMEOEMMREIICKT 2 BR5DRP G IS,

T ERF 8 R Z AR TE T, BB DA V7 TEEE G E ' S 2k TR
O & LTEAEICMEST b, A7 0V =7 MIZNASDOHEHIAET 5 L L bic, TFE
D FHERRIT & 2 348 | W ONT FE i o OBy 388 TR i B - SRR R E S 7' =2 ¥ = 7 b (Least Cost
Generation and Transmission Plan: LCP) | &0 it & bz, REEI® 7 ¥ —2@GfEMcZET5
DL LTHEDIRDIIFF SN D,

VL bEZwE 2. JICAIFEEFRAZINEL, A7V =y NEAEEESW & L THEMT D SLEME
ROTUMEE T D & T, ORISR G, TR AR E L, M EEROBEE LTI 2o D
JIYEfFRA %2 2015 4F 2 A IAFE 10 A E T » HlZbizo THEMi L7,

1-2-2 HE
1 Frozy tOEM
AK7wP =7 bE, NTDC OHHEEPNIZISN T, R BB ORI - Sl i D5 B IR
My 2 b—2—=RUWHERRR 282 2 LIk V| RZEFERRM O U1 728 27 D WHERE RE
DO EZEY [ b o CREEBMEREHLE LR ROWE T ET 22 L2 ANET 5,

2 ZFoszy FAB
1) JEs& - B EONE
(M) BB S = b—F —WHEMR 1B (2 AT, 1,038.74 m?)
[Bepr] EESEIRR R 2 L—2— 1 B Y L— 13, ZZHE . THFES S
2) avY LT 4T s —ERAONEKE
FhEekEt, TREEE, b TEREES
3)  FHEE - Tk
FEREA I B AR S DI EE ARE,

(3) &g (YA k)
WX =T MI A= vifizma—a b Z 273y b (New Kot Lakhpat: UL NKLP & Hg9) HiX

(4) BAREIT - HE

HEE)T - KFIE TS (Ministry of Water and Power)
kR - EEdE 24 (National Transmission and Despatch Company Ltd.)
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BEO T3] EA~ORFWH & LTI ORI ERERF 01 H 5.,

BEHEOEBEM

o HIEE4&W 1 (2014 HJE % C)
o MEEAW ) (2014 £ £ T)
o HiAfTIH1ERE (2014 FEE E T)

(Hidt : 448554 HP)

: 9809.9 B (2014 FFE54E 50 (&M, E/IN ~X—X)
: 25939 (&1 (2014 4 %44 63.1 KM, E/IN ~—2R)
: 512.9=H

(2014 £ 9245 16.0f5H . JCA ~<—X)

FFIZ, 2000 “EJE LR O ) B BT 5328 2 3% 1-1 12T,
£ 1-1 BERMISRINIEEHEY Z2—ICEEET H1EE) (2000 &£ E LIBFERKS)
e/ e S|
%= M 4 M2
fE i - f
(1) AEEEWHH
2005-
2013 | $aTERH i S 3.4 | THRASEIESFTOMEIL - 15
g
2006- \ o
ARy — X — )Lk ENEH
2014 " 37.0
HERE
2008- g
s | YT MR SEEICL Y 8 » OBEFOM -
(1) 11941 1+ 1050 % 1 A — | LD RETEHR O B
R
2010
-2016 | AEFE R MEIL e 233.0
R
HREAT R O 7 BIRERAT & o s
2014 WX, (1) @mUREIEE L wiEh A DR
= . o e E. (2) BEaAXNOME/NN, () MHE
g | BE7ATUERT BT A 00| e o I, 480 = S0k T
2"t o 2 — kD ER A & ER (L
%%
(2) ®mEEEWHH
2010 Kt ziER LZ7 ) —r 48 A AT 3= Nl K5 B B A 2
R | R EAGHE |
(3) Bkt h
2011-
o1 DL T M PG B 1 3L RETS BN R FIT O 2645 T 0k o BRATF (S RE
TESao s b JiDm E
. 74 v
20t R LB R B R E X
oot | BRI IR A e O RO S AR
. ¥
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BE LS D

ftt Fr—DEBEIA
AMED D TN EA~ORFREEZ R 1212, EEEEERI 2 b ORE 8 5k

ZR 1BITRT, b, & 12, £ 1-3 IZBW T, Bl 1~5 OFFIE, R 1 ) FHEAIRN. 2 7~ 7,

& 1-2 FNEORTIERERARE RURE~A—X B BAFL)
JE A AL 2z 3L ANE 5L SLHA | A
2008 K e % A HFH 76.86 976.4
2009 K e AA % eSS 17045 | 1,375.9
2010 K e A oy | A—=xbLF7U7| 247.08 | 24734
2011 K[ A ] % I 575.01 | 2,719.7
2012 K A el kv | A—=xb707| 30238 | 1,706.6

HiH - S5 HP

& 1-3 TEEREEAOX /I EEFHHEE

(XHBRER—X, Bfi: BA L)

e 14 2 fir 3{ XA 5/ Z DA, i

2008 |ADB Sp.Fund IDA GAVI EU UNICEF 70.77 1,041.49
2009 IDA ADB Sp.Fund EU GAVI IFAD 85.99 1,867.51
2010 IDA ADB Sp.Fund EU GAVI GFATM 88.54 1,102.73
2011 IDA EU ADB WFP UNICEF 84.49 1,367.99
2012 IDA EU GAVI  |ADB Sp.Fund GFATM 73.88 1,066.59

HiHE - S5 HP
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828 Jonoz ) FEMYECKR

-1 Jovzy R
2-1-1 i@ - AR

RERAHX L DESE 7 Z =1L, MOWPHEFEEL TRV | 3%E - X% - EBEOZNENOEEMRE
EEEERL WD, AV r Y=y FOEER TH HNTDCIE, KFIEIBHI A (Water and
Power Development Authority: UL FWAPDA & i837) (ESUEIS K 0 1998F 25X S V- B DK ER
L TH Y | 2014FBITERI8,0004 DIENTERE L, 1 7 THIRK AR 2L OELEBFE LTINS,
Z ONTDC?D Service Divison® —HEFIZTSGAMILE L, AGSOIZKf L TOHF = o ¥/ & GSOTEFE N
BOWHEZHEYE L CnDH, KFrv=r FOEMN - MERFEEIITSGAH 5, TSGRk B #320154F
10H FFC2364 Th 5, AR % [X2-1~ X 2-412 7~ 7,

B 2-1 MoWP#H#EE 20154128 IR7E (Hi88 : NTDC)

E 2-2 MoWP @ Power Wing (HE/XE/BE) HFEKER 2015 £ 12 A1R7E (Hi#2 : NTDC)
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2-3 NIDC #E#E 2015 4 12 AZR7E (44 : NTDC)

T wnm
B2 ca | NTDC F A ERP & | Admn. |
| | | ARSERE |
‘ §'§ Grids | | P&l | | T/L | | RE&D | ‘ Principal Tarbela
B - B3 2E HREH% Z®
| Gatti | |[£E orios |
ki RE[TE ru |

B 2-4 TSGH#E#E 2015 4F 12 AT (HER : NTDC)

2-1-2 BB - FH

REAL U DENE T X —IF, BORICIRE S iz 2 A MEIN OB E & MR VEHE IR o
7o, BLESIIIRTRRE L 725 T D, HERNTEBUFAINAIZ X 0 B HE S LTV 7223, 2008
FEORRYE ek 2 (T AIBE S HI S v, Nz CEBRE MM O SIS Em L, £ OME, Bt
®NWWmmmmwwLIFm&D&%?)ﬁ%L%£ﬁ<Nm®-®§%wﬂmD KES
Zx UEB Z 2 5 FREICH > T\, S DICEESHTIRESMIC, BESHIIREHE G SR
FNEIESEIEB 2 5L &7 | wb@é%ﬁﬁ%%%(ommmmmjﬁ%ébfw
5, 2D XD IRENE Y X —OMERRIEEZ RIS 2720, > % U 7 BUEIL, TEZE/TEUR 2013)
Z 201347 AICRE L, EBAFKY ¥ v 7 OuGE, BE A FOMKRE, EEE R 20D, B
WEOm EEET TS, o2, EE@®ERE4S (Internd Monetary Fund: LLF IMF & B9 &
DIWKRGEMT 7 V74— K DMBEEE & &bz, HRERIT, 7 V7 BRSATIEONT JICA Dl
EOE & 2014 FE LV ETE 7 24— L XX R VBUFOMERLE X 5> TV D, RIS LD
NTDC OM# s b Hiff ST 5,
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ATvy =y NERIZHT- > TiE, PC-1 PHEE L THREE 1 {E PKR 23 NTDC 225 HiGE S, =D
Ob X EMEEER (BE 50 KVA ZEEROfME & 200 KVA ZEasDOFTax . PEfF TSG WM& v
H—1. 2O O E L O, FaREVE FEOTF 2 gy« Dafr b - B A—DRE. E
PR, B R O A DBt D OR%ESEOE ) & LTHI6 F H PKR DEID Y TRIRELTNDHTD,
AK7avxl MIZERS ERTEDH B2 LN,

AK7aYx s MWL, B LERORBRFENHEPIC A ROFBAEZT I LV IRKESN D1
WL 5T Yiky I = b—F —i%fi OEdx - HERFE PRI BE 7 5 5453 (On the Job Training: LA
TOIT L&) Z#5EMT HFHETH D, PFETHARMD D LE B, AR, RSP TR
FONEE - MERE =2 T VAR U A - MR REIC W TIRE T A FIC LY. T
DNFAEFFET D HENAHETH D,

2-1-3 Bk

TSG IZhdE SN TV A2 HMIKEIL, Wihb ) ETOREBK LR LV OHEE RIS
% NTDC (Z AL L 7= BEPIFAERI ORI Cdo V. AHEI R 1L, SEBEITER IS L T DB
BNREME TH LD, FTRICBEHY L TCWDPHENEZ /R, Hikasflifi 1) EoEE%x
AL THY ., % GSO 2> b DEHTHRIC bAIE L T B = s v MERTH 2 D TAS
nYx ) PERTT OB L RRERT DN T — = b EFRD,

& 2-1 TSG TIHhTLHEHE (2014~2015 £)

FE e ZHEER (NAF)
g = —= e T BHERI 2014 4E | 2015 4E
757 | (Grids) PR g Tarbela 13 « £ 3~4 =— R 50 26
728 11 (Grids) FE¥5 - OJT NKLP 81 « HF3~4 2 — R 50 26
PRI 1 (P&I) AP Tarbela 17 4 3~4 23— 2R 23 24
PRAERHHI N (P&I) FE¥5 - OJT NKLP 81 - HE3~4 2 — A 23 24
5 | (T/IL - FFEeEE | B H G - | Tarbela 128 H#2a—2A 43 18
1) oJT
EE N (T/L- @mER) | LG -+ | Tarbela 143 - 22 a— A - 40
oJT
FATHHE | E Gatti 6 « 7 a—2A 184 191
FAEHHE 1N PRI NKLP 6 « 42 a—2A 27 40
FALAHE 1 by NKLP 6 - £ 4a—2R 27 57
a8 427 446

2016 “EHIFED TSG 4=tk 35 4 O E BT3B TSG TOA A N T 7 X —DORREBRFER =T,
FRE T, RERE SRR L 2o TNV D,
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& 2-2

(@ TSG il DFE

TSG SBERDFE, EMDE. BRFH
(b) TSG ikl Oy HF

TSGEEEMEU(A) FE poE % (0N) EMSF | EEEA)| BIE (%)
5| SEELLE 4| | BRIF 30 86

BEMERE 1 = 3 9

&t 35 HBHIE 1 2.5

SLEEE 1 25

&t 35 100

() TSGRERIDA A+ T 72—

IEEREH | FEEHN)| BIE®
1R 1 3
1 ~3ER 8 23
SE~SERE 4 11
5% ~10FE X% 7 20
10 LLE 15 43

it 35 100
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2-1-4 BRFFHEEE - ##

A7y xs MPEMIE, NTDC OENEBFHFOOE S TH D NKLP ZEFHENICH Y . HHEF
IZEBEOEBFROEBNEZ WO THBIEHPRD LTI ML TWnD, $£72 2011 4 3 H ~2014 4
12 Az 50 Uiz Bt /) AR EHEREEHMERR it 3dE 7 r ¥ = 7 1] TG L72% 2-3 1R
THHERI D3 250 S GBI HERFE B S NER R Ch 2. A7 r =7 M THIEMH S L2848 (No.
Mk FIZoR) 1E, No.4-5 D 2 BEFE 4 /5. No0.24-28 O 5 Hff 6 /. No.42-42 O 3FEFE 5 5. 7 10
KR, 1565 Th D,

& 2-3 TSGHHEt 2 —DEITFHM

Technical Spec. of Equipment

No. DESCRIPTION Qty Manufacturer M odel
1 1 phase Transformer Turn Ratio (TTR) Test Set 2 | Megger TTR 550005B
2 3 phase Fully Automatic TTR Test Set 2 | Megger TR320-47
3 Contact Resistance Measurement Test Set 2 | Megger MOMG600A
4* Universal Relay Test Set 2 | Megger FREJA-306
5* Secondary Injection Relay Test Set 2 | Megger SEVERKER-780
6 Digital Clamp Meters 5 | Kyoritsu KEW-2003A
7 AC/DC Clamp-on Meters 4 | Kyoritsu KEW-2004
8 Digital Multi Meters 6 | Kyoritsu KEW-2012R
9 Leakage Current Monitor for Lighting Arrestors 2 | DOBLE LCM 500
10 3 phase Fully Automatic Test System 1 | ZERA MT-786
11 Digital Oscilloscope 2 | IWATSU TDS2014C
12 Analogue 5kV Insulation Tester 3 | Megger MJ 15
13 Qil Di-electric Test Set 2 | Megger OTS-100AF
14 1 phase Variable Transformer 2 | Matsunaga SD-245-J
15 3 phase Variable Transformer 2 | Matsunaga S3-505-J
16 Phase Angle Measuring 2 | Megger PAM410E
17 Line Impedance Test Set 1 | OMICRON CPC100 & CPCU1
18 CT Anayzer 2 | OMICRON VE-D000654
19 Analog Multi Meters 4 | Kyoritsu 1110
20 HVDC Dielectric Test Set 2 | Megger 220163-47
21 Capacitance Dissipation Factor Test Set 2 | Megger 670025-47
22 Circuit Breaker Analyzer 2 | Megger TM1600/16 & A61/2
23 Transformer Ohmmeter 2 | Megger MTO210
24* | Distance Protection Relay 1 | Siemens 7SA6
25* | Over Current Relay 1 | Siemens 75J600
26* | Earth Fault Relay 1 | ABB SPAJ 140C
27* | Transformer Protection Relay 2 | Alstom P642
28* | Differential Protection Relay 1 | Siemens 7UT612
29 Motor Drive Unit for On Load Tap Changer 1 | MR Germany ED100-S
30 | Automatic Earth Tester 3 | Megger DET 2/2
31 Personal Protective Equipment (PPE) kit 75 | Midori Anzen -
32 AC/ DC Voltage Power Supply 2 | Megger B10E
33 Primary Current Injection Test Set 2 | Megger ODEN AT/12X
34 Sweep Freguency Response Analyzer 1 | Megger FRAX-150
35 SF6 gas Handling Plant 1 | Dilo L057R01
36 SF6 Gas L eakage Detector 3 | Dilo 3-033-R002
37 SF6 Gas Purity Test Set 1 | Dilo 3-027-R002
38 SF6 Gas Dew Point Test Set 1 | Dilo 3-031-R002
39 DC Earth Fault Detector 2 | Megger BGLCAT#835140-1
40* | Distance Protection Relay 2 | Alstom MICOM P443
41* | Distance Protection Relay 1 | ABB REL 650
42* | Over Current Relay 2 | Alstom MICOM P14NB
43 DC Battery Impedance Test Set 2 | Megger BITE-3
. TORKEL
44 Battery Load Unit 2 | Megger 860+TXL870
45 Vacuum Checker for VCB 2 | Megger VIDAR




2-2 7z ¥ b4 FRUVRDORR
2-2-1 BEEA V7 DOEFEKR
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AR L fth T BEAF TSG W& v # —odbfilic, [FHE R > % — L [EBR O FHE RN
HEEONLE IR R S5, BEAFIHE A G 1At ek t@ ZRETE DN FEE OB D15 A fa %
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TR, @R At~ R EH
R AT 5 & L, R R
DI STV D AR S o A
BEHEAT258 a2V L
IEBNNETH D,

(6) _boKERH

X 2-5 2k LB NKLPHERNAL
D> GSO T U 7 I B 2R /KRl A
b5, HTH30mOH FRKER
T TR EF AR ONKLP FEN
DESaFEA~EK L TN D, EZEKrE
JE T O S XA 5% 10 m T
b5 (BE 6), xRk
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VRV A R & R g RN
% BEAFHE AL 8 1AM ER & b 5 T K
BENHE S TR Y | A E A
VI b—F—WHERE NS DT
K& & BEAFHME A8 1A HE a% D T K
BN ARETH D (BES8),

&
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<FHE™HH >

<FHE - AR >

(8) MBHITLKOT
H R AR

BIRIC & 72 5 E%s 50 KVA/400 V
(BHE 9) 2HEEfF TSG et
5~EL%%§EE (5E 10) Lt
WEh, K25 lrT By, THE
BRI D3 BEAT TSG WHE & o
Z—HflEEE (BHE 11) [CHRES
N5YETHD, LEETHI. TSG
X[ E 25 % 200 KVA/400 V |2 AZ #i
L IEEEIFHS S =2 L—Z—f
Bl 2 ET HHETH 5,

(9) &Moo
iz

HEREFH HARR 2> & H T T
1m @i&ﬁ’“ﬁ%ﬂfﬁ%z’)id@é
EEEIFEH Y I =2 L—F —HE
FEER D 1 PR L, BEfE TSG
Eﬂkﬁ/& D 1 PEER Vf\/lxézﬂ

559 TSG MHEH 25
710

TH
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2-2-2 BREH
HRTEFA POBERKMHEIUTO LB | BEBERICHALKREREFITA LN, KRN

(R, W, PERE, BH), WRICET 2 oBlllT —2 2 AF L, £72, BIMEEFICL D
HE N OO B A 2 5850 L7z, T DO BARRMICET 27 — 2 2 i, E2EEIIMMT I =

L— & —hHERERE O R O T BB R M 2 0 L, BARSRMRAER R Z L TIOR T,

(1) S&xEH
THR—IAT v TRETAANS O HITE S L EEREN 4 CE#E2 5% <,
50 CH#Bz5-¢tb5H5b, TH~8RITELA—rOEE (i) TEESZE, 11 AN 3 1T

ZAZHTD P OXIRIT 20 CE< H 503, K13 0 Cili £ THAIARLFEEREDENPRE S 2D,

FHR—LIZBITLRE - RESEORATY [C]
H
iR 1/ 2 A 3A 4 1 5H 61 7H 8 H 9H 104 |11A | 12)]
BB 200 | 267 | 309 | 380 | 403 | 418 | 385 | 362 | 351 | 329 | 281 | 223
54l 56 | 81 | 129 | 179 | 229 | 265 | 252 | 248 | 244 | 184 | 113 | 70

HiB : TSG &k} (Pakistan Meteorological Department 2005-2014 4F 0 Z0 %)

TR IX A PICE <. BBBITEERAEV, 4 A ~6 1L 50 %FEEZD, Do A% 70~90 %

Lo TWA,
SHR—IVIZEITEREBBEODAFE [%]
A
VL 1A 2 H 3H 4 A 5H 6 H 7H 8 H 9H 10 A 11 A 12 A
] o1 86 76 59 51 72 87 88 83 80 81 86
P& 67 60 51 35 30 55 68 72 66 56 55 60

HiB : TSG &k} (Pakistan Meteorological Department 2005-2014 4F 0 0 %)

AR IR D 2V 7~9 AT 288~450 mm &% T, 11 H~5 A O Tld A I &3

56 MR TH 5D, FERFEFTEITH 540~900 mm TH 5,

FHR—VIZETHAMREE  [mm]
A
AN |18 |28 |34 |4A |54 |64 |74 |84 |94 108 |14 |12
P RN
e 64.2 106.4 65.2 64.8 36.7 169.9 | 288.0 | 352.3 | 450.3 46.0 29.2 30.8
FH L %k} (Pakistan Meteorological Department 2005-2014 4 0 2 4i)

JRGE AR, IRFERRETH Y . VLN 0427 VP RRE DB S T %,
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SHR—IIZBITIREDRTFEY [m/#]

A
AL 1A 2 H 34 4 A 5H 6 H 7H 8 H 9H 10 A 11 A 12 A
] 0.6 1.0 11 15 18 1.9 15 11 0.9 0.9 0.4 0.4
1 1.6 2.1 25 2.7 2.2 2.3 1.9 1.9 17 16 11 0.8

HiB : TSG &k} (Pakistan Meteorological Department 2005-2014 4F 0 Zr %)

A X X, BRI mE ., ENEmE ORNE, EMEZEL CENNRET S, EREW
AL 45 HIZEH D, EVA—2OFEICIT 12 HIA 7> T 5,

(2 HEOEE
(3] ENTRAE LIZHEEEO—R2 U TR,
& 2-4 U EATRELE-BERE

£ | A | R B - BE R R &
i (w7 =F2—F) (B
893 - - | Shahbandar, Sindh 8 150,000

1668 5 2 | Shahbandar, Sindh 7.6 50,000
1819 6 | 16 | Allahbund, Sindh 7.5 3,200
1827 9 | 24 | Lahore, Punjab 7.8 1,000
1852 1 | 24 | Kahan, Baochistan 8 -
1865 1| 22 | Peshawar 6 -
1883 - - | Jhalawan, Balochistan - -
1889 - - | Jnalawan, Balochistan 8 -
1892 | 12 | 20 | QillaAbdullah, Balochistan 6.8 -
1909 10 | 21 | Sibi, Balochistan 7 100
1929 2 1 | Sibi, Baochistan 7 -
1931 8 | 24 | Sharigh Valley, Baochistan 7 -
1931 8 | 27 | Mach, Balochistan 7.4 -
1935 5 | 31 | Ali Jaan, Balochistan 7.7 | 30,000 - 60,000
1945 | 11 | 28 | Baochistan 7.8 4,000

Hunza, Hazara and Swat districts;
1974 1 12} 28 North-West Frontier Province 6.2 =.300

Muzaffarabad District, Azad State of
2005 | 10 8 | Jammu and Kashmir& North-West 760r7.8 80,000

Frontier Province, Pakistan
2008 | 10 | 29 | Ziarat Didtrict, Quetta 6.4 215
2011 1| 18 |- 7.2 -
2013 9 | 24 | Awaran District, Balochistan 7.8 370
2013 9 | 28 | Awaran District, Balochistan 6.8 400

Hit © WIKIPEDIA
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Q) BAFHAE
1) HUEFRA
HERAEOBIE, AP =2 hOEREEINMH Y I 2 b— & —iHEHR O HAER
FHO LB G F O IR FF R SR N A el T2 2 L Th 5., iEFIEIL, B
LR COREREE AGER (1 fEFT, RS 10 m), EEEARBRICL D8V 7 ih
BB L7 HEY TNV OENTERBRZAT o 1o EEARBROMERE K 2-7 1077,

HEIL R

wEVILE

HHS : BUIVREDRL 7. Ml - RS
B 2-7 BRFAMORERAFRER

FEAEE AR K OV N W RBROFE S, ik oo M 1 3R @ A3 ke S L b B
DD 1 m EDNIYE L 70 @Ik L CREL T4 51 & 27 K 5 7
TIE Wz Engrolz, o, BN OGRS 10 m £ TH KRR b7z
ZEND, FEIZBWTHIES 5m £ TR EHT5Z &30 &5, Bl
MEDPBIRE 1 m TH 100 kN/m2 OHUEFFA R ) Th D 2 L biroTz,

2) HUBHERA
HIEHEO BT, K70 =7 FOREREEIGH S I 2 b—F —fHE R D dEa%
K OZ DI I T 2B, TR, M sy, BLE S O E B L
SNV EREL, MEEREZERTHZEThDH, REHFIEIL. BRI TR
Y. TAEH, b FEEY), BUEEOAESCBLI AR L~V & IUE LB & 21T - 72,
HITE R B O#E R 2K 2-8 12777,
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B PHE LT AR
WEHBME (GL=0) e

BRE7—9Savy TR

B TSeBHEL 2 — || |

/////J--- y
B

EERAMOR NI (GL-1m)

HISL « BUVREORE 7. MU - SRR AT S
R 2-8 BERBRRUVRLOHYINER

R P ML TSGAEPIFIE YIS E L, AR &K 210 m O Fig )L e it & 72 o T 5, AR
HUIBEAED TSGWHE | % — WHEAEE AR, ZEgY —7 v a v 7T EN, milk, X%

BAlH Y X 2 b—F —HEfa e & BT 5, FIMHET L - 70 v K« 27— a3 UG
B SATRY | PG & 70 2, ek OB I, SXEHHEH & 70 5 BEF TSG iHE &

VA —EREMAEE X DK I m T35 T D, NKLPAEWNTERIHA Y 072587 TSG &t v % —o
FAARI A & 35 0 TR Ml A SR IS N B IR R 35 2 & . LHEHEm 0@ TIC BT,

2-2-3 RIBHEME

A7z MINTDC AT 5D NKLP HIX D GSO I3 2% TSG OEEFEY O yEiE iR C
bHY, ZTNHIZEDRE, K, T FEREY, T KR, JELE), ERRKROAENEE LT
ANH DR « 22RO ERERICELY 527 FRBESE LDV, 207, JCA BREELE
HARTANZBTFDHT IV C: BESCHE~DEFE L 2WEENRE/NENDH HVNZIFEA L
N EZZ BNDHARMREELMESITTE D,

2-2-4 EEHTHE
EEBIBA S I 2 vb—F —WHEMER L, TSC BHINICHEER A (R LTI D . NTDC DRk
(Managing Director:MD) DHE[R THEX FIRETod D, F7o, BEEFF Al 2o LU HRERE (Bt
EEL8 M) MIATIN TN D20, BIMOFHEXIIARETH D,
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¥IE®E JOoozy FORE

1 oy rOBE
-1-1 LEBREETOS ) FEE

AR ORRIC, BRI 7 0y = 7 F %@ U T TSG WHERRE D —E D EN X S Ll —J5, K4
BRI DIREWA O 2 DR, BEFICBITD NI TNy a—T 4 7 O—BORELK DM
BPERI B E 72 o7, TSG I TIL DIAMIR A OEH Y — L 2FF LT 6T, BETHoLE
FT ORI O IE I Z2FH U CIREREBEIRROEEL 3572 8 BEDFEHIZB O TIEDES
DHA I, ZhbodERREE LTRSS,

PbaBsEz, A7avzs ME 3 BHE®S ¥ —dEOEARETH 5 Nationa Power
Policy 2013] (2> C, NTDC OHHMEHFIICI T, AR O G - FioetiE oA &
WHY S 2 L —4 — R OWHE i 25095 2 L1C X 0, S8 ERE O 2@ 200 5 HHER
REDOM EZXY | & o CELEMFEHEZE L ERFAROUEICHFGFTLHHDOTH D,

12 Jaozy FOBE

A7wy =7 ME, EREREZERT D410, BHRMOEE -MEFE 2 Y 5 0EFE . BE
U FEOHEIMHELEEIHH S I 2 —F %R L, 1 OYE IaL—F—DfkEL, K
VR ab—F—EHWHHE - A ST D 7O OHE R 2 L, LBl a T o T
P—EREFE T LHDTHD,

AR 7 0y =7 FAEZERT D720, BERY —/L - M 2 E2 B EIMHY I 2 L —F—

WHE SRS 1#H (2 BEEE T, IRimfE 1,038.74 m?) WIZHGNT 2, ZAL 5 QUG 1L, —FEkE iR
Ay L 2 L———A RV L——A "SR TH D,
KT =7 FOFETIZEY [REY L—OFE, FHFEIRRYREEZIT) Z &I K R#EY L
—iEHEE )M B4 i@ U7e GSO OiffsEERe hom L] 25 Z &R T 5, o T [ HOEN
mE O BICHEBESRD A Z2ER L, [ EENREEEO IR 5% E LB H ST
DT ENTE, 3] HORENIIFFEND,

32 WHARREFROBBEERE
3-2-1 E’EtASt
3-2-1-1 EXF&

A7aY =y MIZOXSEHFHZ NTDC & O DISCO %t % #1052 38 E 2 4 (Generation Company:
LI GENCO Elg97) omsz 23 E#H% (Independent Power Pruducer: DLF IPP L ST #4250
= X EekoBhEWNE Zx5 L35,

AR D BHEZ B2 T 2 72010, HHLICHE HELEIIH R 2 L —¥ — s RE L, Thbo%
AT DR BT S I 2 L—F —WHER R 2R T 5,

RESTE [ EOZIE R RE P v 7N NKLP HUX O TSG AIMEFTEN & L7, Z 21,
() EEHNOHHEADNEE VT WHFTTH D, £72. NKLP HIX (X TSG HHERT & O GSO 12
BibE LT\ 5728, NTDC BtROE sk OFIH & /RETH 0 . FERIJRIE O ANREEE S & 0 07
WHELOF] N B 5,



bz E z ., REEEMMERE BICET 2 & 0 7R = — XS W e HMER e 2 i+ 5
L aEtEE E T D,

3-2-1-2 BRARRFHIIHT 558
(1) BE-BEEH. BRICHLT
INF AR CRRRINOANTFLIERG T —ZI2 & b & YEtiko Emxiiix 41.8 C, KIEXIR
1356 CThotz, FZBEIL50 %FEE (46 H), TOMDHIEL 70~90 % THEFE T,
A7vy =/ NTHREIND EEMHERIT, EANICENOZERER T CHEMA SN0, Y
DHNVKIRE « MR U CTHREBIZ %R 2 a3~ 0BT M, 7272 L, |BRIRE ORGFHIB W T
REHNKIREZ 35 CL L, FIRIE MO EFFAIRE A 40 C & L TRRAM OVERE - BEREA HELR
Hk2D K5 ICEET 5,
A i le kTéﬂﬁhmiiﬁ%mﬁﬁw7~9H12%~%0mm&ﬁf;K7u/lab
REBARIC > T2 AKITHEE 28 0 | Bl O=RE ST 550 & 772, BL, ZRFICL VIR
%Mfmm% T&Lfsﬁuﬁné%é%ﬁménétw HHE Sk 1WﬁvAw%%Mﬁﬁ
M2 55 60 cm BT C, BANGEBN~ORKRAZP LT 253 &35, £/, BERIEDL
ﬁ%ﬁm%%ﬁmﬁ&@ﬂ%%1mcmTﬁofwéwf JRHIAY 72 N IR M) 7K 23
T8 ROV PRIV CTAT & . WHERERSMNE IR T2 2 L13B 210 < <0 KRBk Ty
FRY . &z (100+60 cm) ZHx T, WHERR _@m@mm@@i9&$%ﬁ%zm<mo
Nz T, HHERIRE DRRIZERRIENOT 27 7 v A EFE L, i TARRIC XV BARORE
E2 DY 7256 bIAE SN D570 i LEFEICIS WD TUE AN LS L 2FHO b & |
i TAED B PR 2 RS 5,

(2) HEBFHIZHLT
(X EOMEHIRX T2 T4 5 HIRICABEINTEY . TREhOfBMRIEICE S X 3G+
I LT TNE, KVuY =l NOMRERTEMTH L 7R — ik, Zefilo 2 FBIZ
VBT D Zone2A ThDH, THEFEMER AR E 2 EMRICB T ESZFEH L, KELES
§ LRSI AT ),

Q) EEHICHLT
TE A ORE Fa0 DB 2> 5 1.0 miFE S T 100 KN/m? O AR ZFR S F 11X RaA s 5 23,
W A OMFHI B W T, Za% BB L T, EMHFARIRET B5kNIm? &5,

3-2-1-3 #HEBRFFREIIHT S5
A7y 7 MxIGHgIE, NTDC 23ETA 95 NKLP BTt o —HIZfiiE LT\ 5, NKLP
IREEOL N EERHERKIATONTIEH 508, —EBHEILER TR TON TN D, Lo LA
5 [R5 HpNIZ NTDC OFEERH D D T, I%EP X, 877, AR ERW N R EOREE & 72570
O ZBLRE T 5 & T, BERRAEEMIE DN WCPEEA 2 RN E ) ICRET 5,
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3-2-1-4 E%?F/%E?Ftﬁ?éﬁﬁ

AR7aVxl FOREERICOWTIE, AE TSt X 2EHEHOL &, BH¥EE 235 H Lz

TR E T 5, UuETiﬂﬁﬁoﬁ%m ROSTARR (10F%) FRE, ToMiZ2BECcoTa vy s
ER—ENTH D, BHOBEHR THESAT IO OFBIEORI = 7 U — MEEEZ E T 568
NNRBHY, K7a Y=y FORFRER LHEEFHITAD Z LIEARETH D,

F 7o, BMRAERE VIR T % O - RBRE I, iV omnEIiE AL EE T 5 2
Emb, BARANBINE ZIRET D,

B, NFAL TITREREM . 7B, EREROFEICETES, 2 U — MNIBHE
DR, N EFEH L TRBY, WE S MEE,

EHER X, FTREZRTR Y BUMIFHEZ BRI T8, ¥ 2 2 L—F — R R ONEHA 13 B T Bl &
NTELT, BERREIMOEAELE, ~F AL MOEEHERFEHEENSEEZR LT, Y Ial—¥
—AREFTAALD, HEY V—EEMIIAARIE ErDREET L L LT 5, I$¢@£é
FHE LTI, A7V =7 FFEMA NKLP #RICNE L TWD 72D, TBE~O THIZ L 5%
ﬂ@ﬁw&%théﬁ\MQP%W%E;ﬁﬁé%£m0;1$%$ﬁ@ﬁéﬁﬁ®kb\I$
RV E DR SR EET D,

AT7aYxr NP EMOERERZ TRIORT,

A7V =r NFEMOBERERF

NKLP A& AL D i@ 28K HE 7> & kg% F AR AR oo BEAFIFHE A=
TEIAMERY £ THRAKEDNEHR INTEY , XEEIH T
o bL— X —HWHER R ~DFBKITFRETH D, 7272 L., KE
DRENTWETD, A vy PTHEHEHTHZ L
X TERNDOT, MiTHEEDEERT D,

—.é.-‘f]u 7J<1:g5

NKLP O T AR fiER 7> & R 35 e Sl O BEAPAIHIE A fid T & T KB DS BE S TR D
géﬁﬁu llfﬁﬁq I lb— &"_‘bﬂ:ﬂkﬁlﬁ 75)%@?7}(#&%[—]‘[:‘7}(#@ \—E‘@LZ)‘EI VG})%)O

~
~
< 4
~
~
~
~
~

FRKALER fi % TOKE R E
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AK7FnY = NTEMOEREHE

TSG NEIRTC & 72 5 BEAFZEF5% 50 KVA/A00V % 200 KVA/400V (ZAZHa L, X EIEHY 2 21—
X —HERR % ET D aJrE Th b, TLHERIRGEE I PEE TSG HEE o &7 — BB lC 3% E T
%,

O

B 25 T 5 THHREE I FHLE

TSG N T OREE & 72 2 Bd PN OFIRRA AL, LA, BESE S 7o B LS 2 TSP AARTIC
Tﬁ%#éo

40 o O

A AL N O Al A PEHE S AT SR LA

3-2-1-6 MR/ HMDT L — FREICHRHLHH

Mgz D7 L— R, [N ETgaegkiias 7V — e 45, MO 7 L— Rk, @A
BASHEDPIFIAAEH L TWD L b2 iR E Loo, BERRERT « s & O BHMEZ Y | 1) FIfR
HEY, 2) FURAPEOEOER S TR LIRSTEELZ A SIS0, L ORICEE L, RANROZHIE -
ERERET DL L35, £, BFENRRENE T 57201, EHM OAARRITATEEZR IR Y EERH
FEICHEIL U 7oA YRS 2 R U B/ NRO SRR L « SBRE B e A7 0 ¥ =7 F TH DY TiliE
L. [AR(ED X0 R - ZhaRAGZ0EN] - HEFFEHAMTA D X 9 IR T %,

3-2-1-6 SEIEHBIDHE - EEeEHICHT 55
TSG X, Hili HEETHEME (2014 4 12 A5E T) Sivlz EEEHERE PHERE /158t 3 g 7 v
V7 b THG SEHERR & TSG B I CHERF - WELZTo CE R AL TRV, AV

nY ey MITE - HENTESNTOVDEEBEIB S T =2 b—F —&fiicx LT, TSG i3,
EE - MERFEBRENZRA L TN D EEALND,
LrL72A3 6, NTDC ([ZBWTiE, AEAT 53 I 2 b—2 —IZBT 250k - Bl 2o 724k

MFIIARRLTVDLEEZDOND Z LMD, R TOLEE « REERMOER - MEFFEHICET 5
FERTOBHE (Training of Trainer: LR TOT & #E9) ®£77@%%'Jﬁ$ﬁaﬂtﬁ‘é ZEMEEND, ok
T/ NB O - BRI AR T n Y27 N THELE THEL, FEO L 0 2hERE - 2h=REy
7R - MERFEEMT 2D K O ICEUET D,

34




3-2-1-1 IR /7AMEFRE. THIZRDLAE

AASUIE =E1S [ EE COFERM ORI, i LEEENELRD, BT THENLERS
0y NPEMPSH DT AL FETITH 1,300 km, T 7 TR HERETHY . WEEE -
OFFEEOFIBEIZIE N, AARNLART B Yz 7 T EME COFERmEMIX, 60 ARETH D,
AK7v =7 NPEMIZ, NKLP #ENIZIEHFRYSIIAE L, Lhigp) P 7o & 7p > T g, F 72,
AK7av =y MPEMIBEGO TSG e v % —, WHEAE NI, Lltasy —27 v a v 7SIl E
o, mEANE, EEBIA S I 2 b—F —WHERRRERE & & BE T 5 IIMA LB R S TE
0, MR ZRFEM L 72D, KT RV s T EMOFHIE L~V ITBERF TSG WHE & v & —5k B Mg
E0K10Om TFR-oTEBY, BEFETSGIHEE L ¥ —EART v vy MEik?d 1 L~ iz 55
WO, 1FSMER D 28 1.0 mBEL9 5, F7o. NKLP HEAERIHA Y 125 BEF TSG &+
YE—OFERY KT 0T e N T EM AR SMRERE NS A R T 5 2 & T LE W O @ T
(ZHIREIT B,

A AR s et THICEF3 200, (8 ENE, BB EL1T o LERH D, S HIC
) EMNE, BARMINC X 2 faak sy THk, AEICE £ 090 I EMO S T F 4 R E
BEPRA THBMBITE CICE TSEDIXNERH D, b [ EEME T2 EER < i 5
7o, ar Py Ol TEEESNHEMICTH U o X —s~3— b~ RS - fFEN TR D K
9. L VEEFHEICEET S,

3-2-2 EAGE (MEsRETE.##EHE)
3-2-2-1 BEtEH
(1) K[KRRUVYA FEHE

(@ WA hOfEE: 215m (MEk)
(b) WA FOER : AC400V (3FH), 230V (HLFH), 50 Hz
) X H o RIEXIR 56 C. WmkuiE 418 °C
(d) & F£: 50~90 % (/Fif). 30~70 % (‘Ff%)
(e) FXFHEYERGE : 120 km/B§ =33.34 m/F) (/3% A & U ERELHLUERR)
= e . WZE 6 AnH9H
W22 10 H/ B 5 A

(9)

ERCINC N

450.5 mm (2005~2014 -0 = il k)
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(2) ERRE

#* 3-1 EARE
O 4 ®w A

(@) | EERESFEESFENR (EC) AU A
(b) | EBEHE(L R (1SO) TR AR
(c) | BATZEMHK S TR A
(d) | BERFn BXBUSHESIEERRK (JEC) A A
(e | fFEAN AARBER LESBU (JEMA) UL A
(f) a@ﬂ&mfﬂ;ﬁ (JEAC) AU A
(9) AR LB (ICS) BRT—7 L
(h) ?il/ﬁ/\ H A 7 Hik T34 (EIAJ) A A
() | EpEEREEEA (1TU) A A
() | BAREEILUEL RELER

(K) | 7Rz LS HEGLER G

3-2-2-2 MEERETE
(1) Eith - EERECERE
EEBIFEA Y 2 2 b — X —WHEN i % NKLPAENICER T 5, TSGHHE® » &% — K OWHEA:
fE VAt ER O BRTREAF e (2t L 7oL IC /s 975 2 & BICHMNCIEIHET v - 7
R+ 27— a UBRFTE SN T DENLBERmBENKE B2 Lol BEfFEiEHRD 2
BT CTHY | FBTT 7 B AN AREARFHEE 35 2 & O TSG MEFHEN D, 2 B Cofizk s L
TRHES %,

@ Eﬁ%i

# 32 (SBT3 2 L— ¥ —DHEIR DR EE % 7T,
%32 HEEBE

OB A R OE B

i it i 7 U — b — A UHEE M b 2 TR

1 pE Jiti TIRHif% @ 507.70 m?

2 & Jiti TPRHif% : 507.70 m?

2955 e TR FE @ 23.34 m?

et s TR AiFE @ 1,038.74 m?

B Pean | PREARRGN. BEEERREAT. HAKGROE. ZZHMERIE. FAPKEEARR
fis. BB SRR, A

FEE | FE | WL R AR B ARSI, (EEERL. fEERT

i i TuVz gl Tualc s A—HAI Y= TAT by
Tarta—4%— HI7—7V¥— UPS

AT
Ylal—y—
PHE i

W]
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1

Vi

RK7avxr MBI D%

S P

l’/L‘F@k% D LE‘}‘@I‘#%)O

LEEIHAY I = L —F —WHEfiF% T
% 40 AV, 10 4TI CHE 400 ADTFER T 515, [ATHEN RO
LR T & % FHEFEA 2 O T HE A

IEL SN LHHEERMEE

® 33 LERE-F

THEE T EDOHHET

DRI

PHREL

E L

i3 EA T A5
R L —ill=s 109.58
CPU = 3866 m?
Al I 21— —= 109.58 7
Ny T Y —E 3813 m?
BRE 2161 m?
A 12.44 m?
1R | BRI AR—A 300 m?
JR NI 5500 m?
%= 11.03 nm?
faft=s 11.03 m?
BB 2205 m?
T 44.74
EAh s (Y BT %) 30.85 m?
ik ) L —#= 93.18 m?
EANEE 2 1853 m?
- 109.58 m?
UIal—F—HE 7466 m?
AEANEE 1 2161 m?
=y 12.44 m?
20 | Rl A~N—R 300 m?
JR NI 60.44 m?
M= 11.03 m?
faft=s 11.03 m?
P B = 22.05 m?
T 44.74
EAN R (Y BT 5%) 2541 m?
gE | EE=E 2334
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2)

3)

W7 e &

BEFETSGHHE & —&id, 1FE. 2R ICdEsE (Y ERT) Zik T d 25k
H L5, ZORE, BEF TSG et v # —lOBEOT D H#E L, B OMomiE, R
DAHFIX TSGR T H L 72 %, BEAF TSG WHE® o % —Hit & | A R 1355 1.0 m
DEFEN B ) FHE DOEEBIM Y I = L —F —WHERRFPHITE Y 217V BEfF TSG
WHE® > 2 —HHc B2 SbE 5,

R G Iy
HiERT, LToEsy Tho,
- P HE 2 P, BEE 1M
- P 1PE32m, 2F54.0m
« FEAMRSTE 0 6.0m
- FEFER g7 U — MEOHMT — A
- JLHE A7
.« HPEE ayv 7 )—hr7nr v 7 (JEH 150 mm)
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4-1 (Minutes of Discussions) — (1/2)

Minutes of Discussions
on the Preparatory Survey
on the Project for Strengthening of Training Center
on Grid System Operations and Maintenance
in the Islamic Republic of Pakistan
(First Field Survey)

In response to the request from the Government of the the Islamic Republic of Pakistan
(hereinafter referred to as “Pakistan”), the Japan International Cooperation Agency (hereinafter
referred to as “JICA”), in consultation with the Government of Japan, decided to conduct a
Preparatory Survey (hereinafter referred to as “the Survey”) on the Project for Strengthening of
Training Center on Grid System Operations and Maintenance (hereinafter referred to as “the
Project™) .

JICA sent to Pakistan the Preparatory Survey Team (hereinafter referred to as “the Team™)
headed by Mr. Fuyuki Sagara, Advisor, Team 1, Energy and Mining Group, Industrial Development
and Public Policy Department, JICA, to conduct the first field survey and the Team is scheduled to
stay in the country from 1* February to 12" F ebruary, 2015.

The Team held discussions with the concerned officials of Pakistan and conducted a field
survey in Pakistan.

In the course of the discussions, both sides have confirmed the main items described in the
attached sheets hereto. The Team will proceed with further study and prepare the preparatory survey

report.
Islamabad, Pakistan
AN Baheyary, 2015

. ) o
?H f\ /S “ \

Mr. Fuyuki Sagara

Leader Joint Secretary (NTDC)

Preparatory Survey Team Ministry of Water and Power
Japan International Cooperation Agency

Qo — B

Mr. Syed Ml‘lﬁa‘ba Hussain Mr.Abdul Rehman
Joint Secretary
Economic Affairs Division

Mr. Mohammad Arshad Mirza

Chief Exigineer

Technj¢al Service Group

Natignal Transmission and Despatch Company
Limited
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ATTACHMENT

1. Objective of the Project

The objective of the Project is to improve capacity of power grid system operations and
maintenance by installing Grid Training Simulator and facilities for conducting technical training in
Technical Service Group, National Transmission and Despatch Company Limited.

2. Title of the Project
The title of the project is “The Project for Strengthening of Training Center on Grid System
Operations and Maintenance™.

3. Project Site
The Project sites are located in Lahore, Pakistan, as shown in Annex-1.

4. Responsible and Implementing Organizations
4-1 The responsible ministry is the Ministry of Water and Power (MoWP).
4-2 The implementing agency is National Transmission and Despatch Company Limited (NTDC).
Technical Service Group (TSG), NTDC will be the main department in charge of the Project.
4-3 The organization structures of MoWP and NTDC are shown in Annex-2 and Annex-3.

5. Items Targeted in the Project
5-1 As the result of discussions, the components to be targeted in the Project have been identified
as follows;

5-1-1 Grid Training Simulator
Main purposes of Grid Training Simulator are
A. To improve capacity for grid operation and maintenance by understanding basic power
system phenomena.
B. To improve capacity for operating protection relay

Detailed subjects are mainly as follows;
A:
- Fundamental knowledge of interlock operating procedures
- Flexible parallel operations of transformers
- Synchronized closings and reclosings.

B:

- Confirming settings for protection relay

- Clarifying reasons for improper operations of protection relay in various incidents

- Establishing countermeasures for preventing improper operations of protection relay

- Understanding mechanism and influences of various types of inrush current in
transformer and various phenomena in power networks.

5-1-2 Classroom building for simulator
A two story building including simulator room, classroom, generator room, administration
room and utility space.

5-2 The Team will study and discuss with TSG further the appropriateness of each component and

technical specifications from the viewpoint of necessity and relevance as Japan’s Grant Aid
scheme, and will compile the findings into the preparatory survey report for the project

appraisal.
A-4-1-2



6. Japan’s Grant Aid Scheme

6-1 The Pakistan side has understood Japan’s Grant Aid Scheme explained by the Team as

described in Annex-4 and Annex-5.

6-2 The Pakistan side will take the necessary undertakings, as described in Annex-6, for smooth

implementation of the Project.

7. Schedule of the Study

7-1 The First Field Survey Team will continue its work in Pakistan until 12" February, 2015.
7-2 The Second Field Survey Team will be dispatched from March to April 2015.
7-3 JICA will prepare the draft report of the Preparatory Survey and dispatch a team to Pakistan in

August 2015 in order to explain its contents.

8. Other Relevant Issues

8-1 Allocation of instructors

The team strongly recommended NTDC to allocate adequate personnel with sufficient capacity
as instructors for the training of simulator. NTDC assured to allocate excellent engineers to be
trained as instructors for simulator. The Pakistan side proposed that engineers of NTDC have
opportunity to be trained as instructor for simulator by Japanese experts both in Pakistan and
Japan.

8-2 Collaboration among training centers

The team also recommended TSG to work on improving training system for Grid Training
Simulator in collaboration with instructors of 3 training centers (Tarbela, Gatti and New Kot
Lakhpat) so that each curricula and syllabi will be effectively linked to the practical training
using simulator.

8-3 Construction permission

The Pakistan side confirmed construction permission for classroom building for simulator.

8-4 Questionnaire requested by the Team to the Pakistan side

The Pakistan side will answer the questionnaire requested by the Team by 12" Feb 2015.

8-5 Project approval procedure by the Pakistan side

The team plans to submit a draft report to the Pakistan side in August 2015. The team
explained that, after receiving the draft report, it is necessary for the Pakistan side to work on
the PC-1 approval procedure for the Project in the Government of Pakistan in a timely manner
before the appraisal process by the Japanese side. The Pakistan side fully understood and
promised as soon as they received draft report, NTDC and MoWP jointly strive for the
carliest PC-1 approval.

(End)
<List of Annex>
Annex-1 Location of the Project Site
Annex-2 Organization Structure of Ministry of Water and Power
Annex-3 Organization Structure of National Transmission and Despatch Company Limited
Annex-4 Japan’s Grant Aid
Annex-5 Flow Chart of Japan's Grant Aid Procedures
Annex-6 Major Undertakings to be taken by Each Government
pe
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Annex-4

JAPAN'S GRANT AID

Based on the new JICA law entered into effect on October 1, 2008, JICA is designated as the
executing agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation,
etc.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities,
equipment and services (engineering services and transportation of the products, etc.) for its
economic and social development in accordance with the relevant laws and regulations of Japan.
The Grant Aid is not supplied through the donation of materials as such.

1.Grant Aid Procedures

The Japanese Grant Aid is supplied through following procedures :
*Preparatory Survey

- The Survey conducted by JICA
* Appraisal & Approval

- Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
* Authority for Determining Implementation

- The Notes exchanged between the GOJ and a recipient country
-Grant Agreement (hereinafter referred to as “the G/A”)

- Agreement concluded between JICA and a recipient country
*Implementation

- Implementation of the Project on the basis of the G/A

2. Preparatory Survey
(1) Contents of the Survey

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of
the Project made by the GOJ and JICA. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional
capacity of relevant agencies of the recipient country necessary for the implementation of the
Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid

Scheme from a technical, financial, social and economic point of view.

Confirmation of items agreed between both parties concerning the basic concept of the

Project.

Preparation of a outline design of the Project.

- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their
initial form as the contents of the Grant Aid project. The Outline Design of the Project is confirmed
based on the guidelines of the Japan's Grant Aid scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to
achieve its self-reliance in the implementation of the Project. Such measures must be guaranteed
even though they may fall outside of the jurisdiction of the organization of the recipient country
which actually implements the Project. Therefore, the implementation of the Project is confirmed
by all relevant organizations of the recipient country based on the Minutes of Discussions.

(2) Selection of Consultants
For smooth implementation of the Survey, JICA employs (a) registered consulting firm(s). JICA
selects (a) firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey

: b
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JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the
implementation of the Project after confirming the appropriateness of e Project.

3. Japan's Grant Aid Scheme
(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred
to as “the E/N™) will be singed between the GOJ and the Government of the recipient country to
make a pledge for assistance, which is followed by the conclusion of the G/A between JICA and the
Government of the recipient country to define the necessary articles to implement the Project, such
as payment conditions, responsibilities of the Government of the recipient country, and procurement
conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will
be recommended by JICA to the recipient country to continue to work on the Project’s
implementation after the E/N and G/A.

(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or
those of the recipient country are to be purchased. When JICA and the Government of the
recipient country or its designated authority deem it necessary, the Grant Aid may be used for the
purchase of the products or services of a third country. However, the prime contractors, namely,
constructing and procurement firms, and the prime consulting firm are limited to "Japanese
nationals".

(4) Necessity of "Verification”

The Government of the recipient country or its designated authority will conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by JICA.
This "Verification" is deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country
In the implementation of the Grant Aid Project, the recipient country is required to undertake such
necessary measures as Annex-7.

(6) "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively
the facilities constructed and the equipment purchased under the Grant Aid, to assign staff necessary
for this operation and maintenance and to bear all the expenses other than those covered by the
Grant Aid.

(7) "Export and Re-export"
The products purchased under the Grant Aid should not be exported or re-exported from the
recipient country.

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account
under the name of the Government of the recipient country in a bank in Japan (hereinafter
referred to as "the Bank"). JICA will execute the Grant Aid by making payments in Japanese
yen to cover the obligations incurred by the Government of the recipient country or its
designated authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under
an Authorization to Pay (A/P) issued by the Government of the recipient country or its
designated authority.

Td e .
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(9) Authorization to Pay (A/P)
The Government of the recipient country should bear an advising commission of an Authorization
to Pay and payment commissions paid to the Bank.

(10) Social and Environmental Considerations
A recipient country must carefully consider social and environmental impacts by the Project and

must comply with the environmental regulations of the recipient country and JICA
socio-environmental guidelines.

(End)

y a
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FLOW CHART OF JAPAN'S GRANT AID PROCEDURES
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Major Undertakings to be taken by Each Government

Annex-6

Items

To be covered
by Grant Aid

To be covered
by Recipient
Side

to secure lots of land necessary for the implementation of the Project and to clear the
sites:

To construct the following facilities

1) The building

2) The gates and fences in and around the site

3) The parking lot

4) The road within the site

5) The road outside the site (including Access road)

To provide facilities for distribution of electricity, water supply and drainage and other
_incidental facilities necessary for the implementation of the Project outside the sites

1)Electricity

a. The distributing power line to the site

b. The drop wiring and internal wiring within the site

¢. The main circuit breaker and transformer

2) Water Supply

a. The city water distribution main to the site

b. The supply system within the site (receiving and c¢levated tanks)

3) Drainage

a. The city drainage main (for storm sewer and others to the site)

b. The drainage system (tor toilet sewer. common waste, storm drainage and others)
within the site

4) Gas Supply

a. The city gas main to the site

~ b. The gas supply system within the site

5) Telephone System

a. The telephone trunk line to the main distribution frame/panel (MDF) of the
building

b. The MDF and the extension after the frame/panel

6) Furniture and Equipment

a. General furniture

b. Project equipment

To ensure prompt unloading and customs clearance of the products at ports of
disembarkation in the recipient country and to assist internal transportation of the
products

1) Marine (Air) transportation of the Products from Japan to the recipient country

2) Tax exemption and custom clearance of the Products at the port of disembarkation

3) Internal transportation from the port of disembarkation to the project site

To ensure that customs duties, internal taxes and other fiscal levies which may be
imposed in the recipient country with respect to the purchase of the products and the
services be exempted

To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry
into the recipient country and stay therein for the performance of their work

To ensure that the Facilities and the products be maintained and used properly and
effectively for the implementation of the Project

To bear all the expenses, other than those covered by the Grant. necessary for the
implementation of the Project

To bear the following commissions paid to the Japanese bank for banking services based
upon the B/A

1) Advising commission of A/P

2) Payment commission

10

To give due environmental and social consideration in the implementation of the Project.

(B/A : Banking Arrangement.  A/P:  Authorization to pay)

H
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ATTACHMENTS

1. General Simulator Specifications

From February Ist to 12th, 2015, the Team discussed the Project feasibility with TSG and discussed and
confirmed the general specification of simulator which will be installed in TSG. As a result of these discussions,
the contents of agreed and confirmed topics are described in the sheets attached Annex-1.

2. Questionnaire/Information Required

From February Ist to 12th, 2015, the Team discussed the Project feasibility with TSG and discussed
questionnaire. As a result of these discussions, the reply for contents of questionnaire/information required have
been completed and attached Annex-2.

3. Persons in Charge

TSG agreed that the person in charges of simulator and construction will be Manager (P&I) and Manager
(Grids), respectively.

Annex-1: Concept of Simulator Specification
Annex-2: Questionnaire/Information Required
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1.1 To clarify the purpose for introducing simulator

a. Fundamental operation (Circuit breaker, Isolator, Earth
Switch, interlock procedures)

b. Operation procedures for disconnecting/reconnecting lines
and transformers

c. Parallel operation of transformers

d. Parallel operation of different power network systems

1.2 To clarify GSO spec for simulating
500/220 kV, one and a half busbar module @ NTDCL
Single circuit breaker and double busbar @ DISCOs

1.3 To clarify hardware specification

a. LCD displays (specific control panel)

b. models of transformers

1-phasex3(auto-Yna0d1)(x2) @ 500/220/22 kV, 3-phase(auto-
Yna0d1)(x2) @ 220/132/11 kV, 3-phase{Ay11)(x2) @ 132/11 kV
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2.1 To clarify the scale of power system network
a. To clarify network spec: 500/220 kV, 220/132 kV, 132/11 kV
b. To clarify length of transmission lines:
400 km (500/220 kV), 100 km (132 kV)
c. To clarify nominal short-circuited current:
40~50~63kA (500kV), 40~50~63kA (220kV), 40kA (132kV)

2.2 To specify each model
a. Generation model: Japan Std.
b. T/L impedance: R+jX (%<Z/km), 500/220/132 kV, 100 MVA based
To refer Table-X
c. Transformer Capacity(MVA) & Impedance: Zp-s, Zs-t, Zp-t
MVA based impedance
500/220/22 kV: 600 MVA, 11.93 %, (500/220/22 kV: 450 MVA, 12.43 %)
220/132/11 kV: 250 MVA, 15.51 %, (220/132/11 kV: 160 MVA, 12.2 %)
(132/11 kV: 40 MVA, 10.98 %) |
132/11 kV: 26 MVA, 12.80 %, (132/11 kV: 13 MVA, 11.21 %)
d. Load model: constant impedance & power models

3/5
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d analys

2.3 How to connect real equipment
a. Interface between real equipment(Relay, CB, Isolator, Earth SW,
TR) and simulator: 1A/110VAC(NTDCL), 5A/110VAC (DISCOs)
b. To install models for Relay, CB, Isolator, Earth SW, TR
Table-X

3
ACSR POSITIVE SEQUENE IMPEDANCE. | ZERO SEQUENE IMPEDANCE. | EARTH COMPENSATION cosg | _Am
Ohms perPhase | Mag. | Ang. Ohms per Phase | Mag. | Ang. Capacity.
' Rit Ko 7 | Theta RoH Xo Zo | Thew | X0 | RE/RL | XE/XL pacity
Arvidal 500 ] 00269+ _ 07838 | 0.285] | 8459 ]0.3056+, 09544 ] 10021 | 7224 | 0.84 _ 3.5 079 | 0.09 2338
ASO S00x3RU ] 0.0213 % 0.3094 | 03101 | 83.06 | 02206+ _ 0.8006 | 0.8304 | 74.59 | 056 _ 3.2 053 | 0.069 2470
BBC 7/0.193  10.1625 +j 035] 03859 | 65.10 | , 0.421 323
Beaver 03841 +]__ 04629 | 0.6015 |- 5032 105629+ 13013 | 14178 | 66.61 | 045 0.6 060 | 0.639 251
Chinese (L6JQ) | 0.0693] _ 0.3338 | 0.3400 | 7832 | 0.3488% _ 1.0431 | 1.0999 | 7151 | 074 135 0.71__| 0.202
Coffer | 0.37994] _ 04368 | 0.5789 | 48.99 | 055564 13216 | 14336 | 67.20-| 049 015 068 | 0656 138
Copperl 02825+ 04359 | 05194 | 57.05 105116+ 1.2094 | 13132 | 67.07 | 051 027 0.59__| 0.544
Copper2 03875+ 0.4514 | 0.5949 | 4936 | 0.5737+ 12713 | 1.3948 | 65.71 | 045 0.6 061 0651 322
Covoto 0.21983] _ 0.4232 | 04768 | 6258 | 03884+ 12114 | 1.2721.1 71222 | 056 0326 0.62__| 0.461 395
Cuxkoo 00718+ _ 0.4185 | 04246 | 8026 | 02498+ 12185 1.2438 | 7841 | 0.64-  0.83 0.64__| 0.169 781
Dog 02738+ __ 044 05182 | S8.11 | 046+  1.2944 | 13737 | 7044 | 0.55 023 0.65 | 0.528 345
[ Drake3 0.0288+ _ 0.2813 | 0.2828 | 84.15 | 03949+; _ 0.9719| 1.0157 | 73.12 | 086 __ 3.08 082 | 0.102
Drake/Greely | 0.0844+ __ 0.575] 0.5812 | 81.65 | 03794+ _ 13876 | 14385 | 74.71 [ 049 - .17 0.47_| 0.145 788
500kV Eagle 0.105%  0.3995 | 0.4063 | 7502 102509+ 1721 | 1.7392 | 8171 | 109 046 1.13_ | 0258 500
Greely*2 0035+ 03119 03139 | 8360 (035444  1.4206| 14641 | 7599 | 122 ___ 3.4 .18 | 0.112 | __790%2
¥ Greely*3 00288+ _ 02813 | 02828 | 8415 . , 0.102 | 719173
132kV Lynx _ 0.1583 4] __ 04004 | 0.4306 | 68.43 103246+ 1228] 12702 | 7519 | 0.65 045 069 | 0.388 487
Rabbit 05435+ 04169 | 0.6850 | 3749 107371+ _ 1.3051 | 1.4989 | 60.54 | 040 0.2 0711 0.793 227
Raccon 03653+ 0446 | 0.5765 | 50.68 105489+ . 1325] 14342 | 6750 | 050 0.7 _ 066 | 0.634 200
220k — il 0.06+j  0.3021 | 03967 | 8130 |0.2461+  1.1248| 11514 | 7766 | 0.63 103 0.62_ | 0.151 868 1
Rail (double) 1 003115  0.2852 | 0.2869 | 83.78 | 0.123+ 0.3] 0.8094 | 81.26 | 0.61 098 0.60__| 0.108
Raven 055+ 0.502 | 0.7447 | 4239 10.7834% 12803 | 1.5010 | 58.54 | 0.54 _ 0.14 052 | 0.739 229
SD.C. 0.0444+j _ 0.575 | 0.5767 | 8558 | 0.t188+ 1.5525 | 1.5570 | 8562 | 0.57  0.36 0.57 | 0077
Tiger 02221+ 04161 | 04717 | 6101 | 0388+ 12288 | 1.2886 | 7248 | 058  0.25 0.65__| 0471 398
Wolf 0.1841 4] 0.4236 | 04619 | 6651 | 039964 11316 | 1.2001 | 7055 | 0.53 039 0.56__|_0.399 445
Zebra 10.0881+) 04044 | 0.4101 | 8044 1022754 L1719 | 1.1938 | 79.01 | 0.64 _ 0.78 0.63__ | 0.166 811
Zigolo 014934 04034 | 04303 | 60.70 [031813] 12288 | 1.2693 | 7549 | 0.65 038 068} 0347 498 45
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JAPAN INTERNATIONAL COOPERATION AGENCY

(JICA)

PROJECT NAME:
The Survey for Improvement of Training capacity on Grid System
Operations and Maintenance in the Islamic Republic of Pakistan

Organization :
QUESTIONNAIRE / RN
INFORMATION REQUIRED | (e pois”
Revision Date :

Table 1
To:  MoWP,/JS Annex-2
No. Questionnaire / Information Required Reply Remarks
Basic Organizational Information of Relevant Departments
1  Please advise any issue to achieve Energy Policy 2013
in Pakistan.
2 Please show the general technical education system of
power generation ~ distribution, such as which division
is in charge of which class of engineers and future plan
(i.e. expansion, consolidation)
3 Please advise any request and /or improvements for
JICA aid comparing to the other countries.
4  Please show the legal groundwork, regulation standard, @ TSG will follow the regulations of GoP. There is no issue about
environmental guidelines for the Project. the environment, construction etc. for the Project.
6
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JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)

PROJECT NAME:
The Survey for Improvement of Training capacity on Grid System

Operations and Maintenance in the Islamic Republic of Pakistan

Organization :
QUESTIONNAIRE / RN
INFORMATION REQUIRED | (e pois”
Revision Date :

Table 2
To: MoWP,/NTDCL,MD
No. Questionnaire / Information Required Reply Remarks

Basic Organizational Information of Relevant Departments

1 Please show its functions, the latest organizational
structure and division of duties and number of
personnel of NTDCL.

There are about 10 thousand personnel in NTDCL.

2 Please advise any aid from both WB and ADB for
Electric Power.

3 Please show the legal groundwork, regulation standard,
environmental guidelines for the Project.

TSG will follow the regulations of GoP. There is no issue about
the environment, construction etc. for the Project.

4 Please provide financial information from 2010 to
2014.

NTDCL budget for 2014 - 2015 is 23,583 million Rs under
Public Sector Development Program(PSDP).
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JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)

PROJECT NAME:
The Survey for Improvement of Training capacity on Grid System

Operations and Maintenance in the Islamic Republic of Pakistan

Organization :
QUESTIONNAIRE / RN
INFORMATION REQUIRED | (e pois”
Revision Date :

Table 3
To: NTDCL,Sservice Division
No. Questionnaire / Information Required Reply Remarks

Basic Organizational Information of Relevant Departments

1 Please show the future plan, request, and issues for SD
and TSG.

TSG long term strategy for 2015 - 2022 was received.

2 Please show the accident information (i.e. number of
times, power distribution outage period, and details for
the accidents)

There are three outages all over the country in a year 2014 -
2015. Also there are many load shedding due to shortage of
electricity.

3 Please show the revenue and expense of TSG (such as
training income, other income and expense, personnel
expense, tool and equipment cost, building maintenance
and operation, operating cost etc.)

The budget for last fiscal year (FY) 2013 - 2014 is 98.663
million Rs. The budget for FY 2014 - 2015 is 124.475 million
Rs. (For O&M: 101.475 MRs, for training facility upgradation:
13 MRs, for development: 10 MRs.)

4 Please advise if there are any obstructive factors for
“Model Grid Station” to be implemented to TSG.

There are no obstructive factors for this facility.

5 | Please advise any comment (case, cost, term, contents
of lecture, outcome) for visiting lecturer providing
system to TSG.

There are no obstructive factors for this facility.

6  Please provide your estimation of quantitative effect
(i.e. reduction of power failure time, number of failure,

and system maintenance cost) when the Project

If this training program is strengthened, it will improve the
quality of O&M of Grid system.




1T-¢-v-V

JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)

PROJECT NAME:
The Survey for Improvement of Training capacity on Grid System
Operations and Maintenance in the Islamic Republic of Pakistan

Organization :
QUESTIONNAIRE / RN
INFORMATION REQUIRED | (e pois”
Revision Date :

equipment is in operation.

7  Please show your various criteria applying to the
Project as follows.

1) Design
a) Structural design
b) Architectural design
c) Electrical system design

d) Water supply and drainage/sanitation facilities
design

e) Air conditioning/ventilating design
2) Construction and Installation

a) Skelton construction

b) Finish work

c) Electrical equipment construction

d) Water supply and drainage/sanitation facilities
construction

e) Air conditioning/ventilation construction

This information will be collected in the second field survey in
March 2015.

8 | Upon construction, please show the weather conditions
(i.e. rainy season, high temperature season) of the site
(near NKLP), traffic conditions(road widening repair
plan around the site), schedule (election, religious
event, rites and festivals period etc.), underground and
ground condition(embedded object, existing facility,
overhead wires etc.)

Raining season from July to August. High temperature season
from May to July. No traffic issues around the Project site.
Schedule will not be affected by election, religious event, rites
and festivals period etc. Underground conditions are clear.
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JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)

PROJECT NAME:
The Survey for Improvement of Training capacity on Grid System

Operations and Maintenance in the Islamic Republic of Pakistan

Organization :
QUESTIONNAIRE / RN
INFORMATION REQUIRED | (e pois”
Revision Date :

Table 4
To: NTDCL,Planning
No. Questionnaire / Information Required Reply Remarks

Basic Organizational Information of Relevant Departments

1 Please show its functions, the latest organizational
structure and division of duties and number of
personnel of Planning department.

Information has been already obtained.

2 Please show the purpose of use, concrete analysis
example for Digital Simulator (RTDS).

USAID is now introducing RTDS in planning department in
NTDCL.

3 | Please advise if a simulator installing to TSG can also
be used by Planning department.

Simulator at TSG will only be offered for training purposes.
Planning can use this simulator for special cases.

4 Please advise if planning people will be appointed to
lecturers of the Simulator to be installed to TSG.

TSG will coordinate with planning people for lecture using
simulator.

5 | Upon installing the Simulator to TSG, can planning
people advise TSG operation method, maintenance cost,
operating personnel, test working adjustment, and text
book etc.

TSG will coordinate with planning people for lecture using
simulator.
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JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)

QUESTIONNAIRE /

PROJECT NAME:
The Survey for Improvement of Training capacity on Grid System

Operations and Maintenance in the Islamic Republic of Pakistan

INFORMATION REQUIRED

Organization :

Ref. No. :

Issue Date :

Revision Date :

Table 5
To: NTDCL,SD,/TSG
No. Questionnaire / Information Required Reply Remarks

Basic Organizational Information of Relevant Departments

1 Please show its functions, the latest organizational
structure and division of duties and number of
personnel of each department.

There are 230 personnel (NKLP, Tarbela and Gatti) in TSG.

2 Please show the candidates including job before TSG,

duties of division, technical qualifications as engineers,
educational background/

This information will be collected in the second field survey in

March 2015.

3 Please show an annual budgetary estimated results and
actual results.

In FY 2013 - 2014 the annual estimated budget was 98.663 MRs

and actual expenditures was 97.598 MRs.

4 Please show the issues and countermeasures of P&I
department.

OJT is not proper. After installing simulator, the quality of OJT

will be improved.

5 | Please provide the specifications for Simulator and P&I
Relay board, and connection method (input-output spec
for relay).

This information will be collected in the second field survey in

March 2015.

6  Please provide the documentation for the details of

This information will be collected in the second field survey in

6
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JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)

PROJECT NAME:
The Survey for Improvement of Training capacity on Grid System
Operations and Maintenance in the Islamic Republic of Pakistan

Organization :
QUESTIONNAIRE / RN
INFORMATION REQUIRED | (e pois”
Revision Date :

external connection Relay board.

March 2015.

7  Please advise who will be the main person in charge of
TSG side upon installing Simulator.

Manager of P&I and Grids will be the main persons in charge of
TSG side upon installing simulator.

8 | Please advise the new educational method of using
Simulator by assuming showing the difference, change
against current education.

Relay setting calculations implementations and fault analysis
education will be improved.

9  We are planning the training by using Simulator after
commissioning, please advise your request if any.

TSG agreed with the proposal.

10 Please provide specific wiring diagram of the Model
Grid Station and information of placement equipment.

This information will be collected in the second field survey in
March 2015.

11 | We are planning that building for the Project will be
two-story structure by placing Simulator body at 1F,
display device and operating PC at 2F. Please advise
your request if any.

TSG agreed with the proposal.

12 Please provide your estimation of quantitative effect
(i.e. reduction of power failure time, number of failure,
and system maintenance cost) when the Project
equipment is in operation.

If this training program is strengthened, it will improve the
quality of O&M of Grid system.
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JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)

PROJECT NAME:

The Survey for Improvement of Training capacity on Grid System
Operations and Maintenance in the Islamic Republic of Pakistan

QUESTIONNAIRE /

INFORMATION REQUIRED

Organization :

Ref. No. :

Issue Date :

Revision Date :

Table 1. Weather information (past 10 years) around the site

No. Description Data Design Conditions
1. | Temperature [°C]
1) Highest 48.9
2) Average 239
3) Lowest 2.2
2.| Average sea level height of the site  [m] 215m
3.|Relative humidity [%]
1) Highest
2) Average 81/47 %
3) Lowest
4. | Rainfall
1) Month August 507.6 mm
2) Year 1996
5.|Rain days 13 days
1) Month July
2) Year
6. | Rainfall intensity [mm/hour] 221 mm/day
7.|Hours of sunlight [hours] Max 14 hrs, Min. 10 hrs
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JAPAN INTERNATIONAL COOPERATION AGENCY
(JICA)

PROJECT NAME:
The Survey for Improvement of Training capacity on Grid System
Operations and Maintenance in the Islamic Republic of Pakistan

QUESTIONNAIRE /
INFORMATION REQUIRED

Organization :

Ref. No. :

Issue Date :

Revision Date :

8.| Wind on the ground 10m height

1) Maximum wind speed [km/h]

80 - 85 knot

2) Average wind speed [km/h]

3 -4 knot

3) Main wind direction

North to West (Oct. Apr.), South to East/West (Jun. to Sep.)

9.|Earthquake zone map

10.|Solar radiation average [w/m?]

11.| Atmospheric salinity [mg/cm?]

12.| Thunder, the number of days of storm

Max up to 3 days

13.| The resistivity of the ground [ohm-meter]
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ATTACHMENT

1. Outline of Grid Training Simulator
The Team discussed the Project feasibility with TSG and as a result of these discussions, the desired
specifications of grid training simulator are described below:

It is important for both sides to understand that no commitment is made from Japanese side to
realize the Project at the stage of the Survey. In August 2015, JICA will submit the draft final report,
which describes the draft final component of the Projéct.

1-1 Contents of planned Grid Training Simulator
Contents of planned Grid Training Simulator are

A: To simulate a grid station.

B: To improve operation and maintenance skills for GSO’s operators.
C: To improve GSO operation and maintenance skills by training on protection relays
operation.

1-2 Detailed planned subjects of Grid Training Simulator
Detailed planned subjects of each purpose are mentioned as follows:

A: To simulate a grid station.

al:  To simulate 220/132/11 kV grid station.

a2:  To contain two generator models.

a3:  To contain two transmission line model with three phases.

a4:  To connect actual protection relays with Grid Training Simulator.
a5:  To study various kinds of wave forms using oscilloscope.

a6:  To simulate short circuit fault and earth fault.

A typical GSO power diagram is shown in Annex-1.

B: To improve operation and maintenance skills for GSO’s operators.

bl:  To train basic operation for equipment in GSO.

b2:  To understand inter-locking schemes in operation of circuit breakers, isolators and earth
switches.

b3:  To train transmission line stop operation for transmission line maintenance and PTW
(Permit to Work) issuance.

b4:  To train transformer stop operation for transformer maintenance and PTW issuance.

b5:  To improve transformer parallel operation skills.

Detailed planned software specification is shown in Annex-2, which is requested by TSG.

C: To improve GSO operation and maintenance skills by training on protection relays
operation.

cl:  To calculate setting of protection relays.

c2:  To understand transformer protection relay.

c3: To understand transmission line protection relay.

c4:  To understand busbar protection relay.

c5:  To review incidents and to check operation of protection relays under the real incident
records.

Detailed planned software specification is shown in Annex-2, which is requested by TSG.

1-3 Planned hardware specification of Grid Training Simulator

Detailed planned specification is shown in Annex-3. In Annex-3, “J” indicates equipment planned
to be procured from Japanese manufacturers and “P” indicates equipment planned to be procured
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from Pakistani manufacturers through Grant Aid. “PC-1” indicates equipment planned to be
procured by the budget of NTDCL.

2. Layout Outline of TSG Training Simulator Building
Layout Outline of TSG Training Simulator Building is shown in Annex-4.

3. Work Demarcation of the Project
Equipment and facility of work demarcation of the Project is shown in Annex-5.

4. Planned PC-1 Budget

Planned PC-1 budget by TSG is shown in Annex-6. The PC-1 budget consists of three categories i.e.
“Equipment for Model Grid Station”, “Equipment for Training Simulator” & “General Facilities
and Protection Relays”. The total amount of budget is expected to be approximately 200 M Pk Rs.
This PC-1 budget plan will be submitted to NTDCL Planning Department and be approved by
NTDCL BOD (Board of Directors) and their regulatory agencies.

5. Counterpart Training

TSG requested that Counterpart Training for TSG instructors will be conducted in Japan to improve
their capacity and capability by Japanese experts during a certain period. Japanese electric power
companies have a lot of experience for establishing and operating training system by using training
simulators. Therefore, counterpart training by Japanese experts at manufacturer works/electric
power company in Japan will be very beneficial as TSG instructors to make new curricula, syllabi
and textbooks of training courses by using training simulator in Pakistan.

(End)

List of Annex

Annex-1 Planned TSG Training Simulator Diagram

Annex-2 Planned Software Specification Outline of TSG Training Simulator
Annex-3 Planned Hardware Specification Outline of TSG Training Simulator
Annex-4 Planned Layout Outline of TSG Training Simulator Building
Annex-5 Planned Work demarcation of the Project

Annex-6 Planned PC-1 Budget
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Annex-2
Planned Software Specification Outline of TSG Training Simulator

Description

improvement of operation and maintenance skills for GSO's operators

Training of basic operation for equipment in GSO

-
N =

Understanding inter-locking schemes in operation of circuit breakers, isolators and earth
switches

Training of transmission line stop operation for transmission line maintenance and PTW
issuance

Training of transformer stop operation for transformer maintenance and PTW issuance

Transformer parallel operation

Standard operation procedure in the unlikely event of serious incident

Standard operation procedure in the event of incident in power system

Operation of synchronization to power system

N_\_\_\_;_\
[e<JRN1Te ] 14,1 F-N

Improvement of GSO operation and maintenance skills by training of protection
relay operation

2.1

Calculation of setting of protection relay

2.2

Understanding transformer protection relay

2.3

Understanding transmission line protection relay

2.4

2.5

Understanding busbar protection relay
Reviewing of incidents and operation check of protection relay under the real incident
records

2.6

Understanding relay co-ordination, i.e. current co-ordination and time co-ordination

2.7

Analysis of the effect of single pole tripping and auto-reclosing on power system stability

2.8

Effect of inrush current and its effect on power system

2.9

Analysis of the effect of SOTF on power system

2.10

Analysis of the islanding effect in power system

2.11

Understanding and analysis of power system parameters

2.12

Understanding of breaker failure scheme

2.13

Understanding of busbar differential scheme

2.14

Analysis of weak infeed condition when two generators of different capacity feed a fault in
power system

2.15

Effects of power factor improvement capacitors on power system

2.16

Effect of shunt reactors on stability of power system

2.17

Power swing protection

2.18

Stub protection understanding

2.19

Understanding the effect of SVC on power system

2.20

Understanding of 132 kV shunt capacitor bank

2.21

Understanding of 11 kV shunt capacitor bank
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Annex-3
Planned Hardware Specification Outline of TSG Training Simulator

':{t';’ No. Description J P ':c
S 1__| Training Simulator Room_
1.1 | CPU for simulator o
1.2 | Interface panel o
1.3 | UPS o
1.4 | Air conditioner for CPU o
1.5 | Training simulator system diagram panel o
1.6 | Operation desk for trainees o
1.7 | Indication panel o
1.8 | Oscilloscope panel )
1.9 | Record printer o
1.10 | Power supply for equipment (400/230 V, AC30 kVA) o
1.11 | Data acquisition panel o
1.12 | Trainer desk for setting )
1.13 | Simulation setting PC & LCD o
1.14 | Spare parts from manufacturer 0
1.15 | CVVS cable, 5 mm?, 6 core, 200 m )
1.16 | CVVS cable, 5 mm?, 2 core, 100 m o
1.17 | Connector o
1.18 | Telephone system o
1.19 | Video system o
1.20 | Equipment rack o
1.21 | Office chair 0
1.22 | White board o
1.23 | Book shelf o
S 2 | Protection Relay Training Room . o
2.1 | Protection relay training panel o
2.2 | Signal amplifier panel for relay unit o
2.3 | Control panel for model grid station )
2.4 | Relay panel for model grid station o
2.5 | Distance relay with auto-recloser feature unit o
2.6 | Transformer differential protection relay unit o
2.7 | Overcurrent protection relay unit including E/F o
2.8 | Busbar differential protection relay unit o
2.9 | Synchronizing check relay unit o
2.10 | Breaker failure protection relay o
2.11 | Telephone system 0
2.12 | Work desk o
2.13 | Work chair )
2.14 | White board o
2.15 | Equipment rack 0
2.16 | Book shelf o
2.17 | Power supply for equipment (400/230 V, AC10 kVA) o)
2.18 | Power supply box for relay testlng (400/230 V AC3 kVA) o
S 3 | Electrical Room o
3.1 | Power supply panel for eqylpment (400/230 V 50 kVA) )
3.2 | 220 VDC battery charger o
A | 4 |Generator Unit " o ’ ‘
4.1 | Generator (30 kVA) 400/230 V o
4.2 | Oil storage tank o
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4.3

Generator house

A 5

Battery Room

5.1

DC battery bank (220 VDC, 300 AH)

5.2

Battery stand

A 6

Simulator Class Room

6.1

Office desk

6.2

Office chair

6.3

White board

6.4

Projector set

6.5

LCD monitor (65 inch)

6.6

PC & LCD monitor

6.7

UPS (1 kVA)

6.8

Printer

ol|jojo|o]ojojo|O

6.9

Telephone system

6.10

Book shelf

o

Equipment rack

o

6.11
A 7

Protection Relay Class Room

71

Work desk

7.2

Office desk

7.3

Work chair

7.4

Office chair

1.5

White board

7.6

Projector set

1.7

PC & LCD monitor

7.8

Book shelf

7.9

Equipment rack

ojojojojo|jo|O|O|O

A 8

‘Seminar Room

8.1

Office chair

8.2

White board

8.3

Projector set

PC & LCD monitor

ojojloj|o

8.5
A 9

instructor Room 1, 2

9.1

Office desk

(o]

9.2

Office chair

o

9.3

Book shelf

o

A 10

Care Taker Room 1, 2

10.1

Office desk

10.2

Office chair

Note:

S: Highest priority for this Project
A: High priority for this Project

Qy/ -7-
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Planned PC-1 Budget

Annex-6

No.

items Specifications

Qt

unit
price

(Rs)

total
price

- Equipment foi- Model Grid Station

(M Pk Rs)

1.1

Transformer 160 MVA, 220 kV/132 KV/11 kV

1.2

Transformer 20/26 MVA, 132/11.5 kV

1.3

Wave/Line Trap (PLC)

1.4

CB for 220kV

1.5

CB for 132kV

1.6

DS for 220kV

1.7

DS for 132kV

1.8

CT for 220kV

1.9

CT for 132kV

1.10

PT for 132kV

1.11

CVT for 220kV

1.12

Lightning arrestor for 220 kV

1.13

Lightning arrestor for 132 kV

1.14

Lightning arrestor for 11 kV

1.15

Busbar 220 kV

1.16

Busbar 132 kV

1.17

Busbar 11 kV

1.18

Power and control wiring (AC/DC)

1.19

Construction of foundations of equipment and cable trenches

1.20

Construction of walk/crane ways in the switch yard

1.21

Earth filling in the switch yard

1.22

Construction hardware (220/132 kV gantries, beams, busbar conductor,
busbar connectors & terminals, disc insulators strings including tension &
suspension type, overhead shielding wire, connectors & terminals etc.)

Al alalal sl af ] sl ol o] & D] o] v wf af | =]

1.23

Earthing mesh conductors, connectors groundlng rods etc

'| Equipment for Training Simulator

2.1

Control panel for model! grid station

2.2

Relay panel for model grid station

2.3

220VDC battery charger

2.4

DC battery bank [ 220vDC 300AH

2.5

Battery stand

2.6

Distribution transformer | 200kvA

27

Bridge between existing building and simulator building

2.8

Reforming & madification of existing building

2.9

Generator house

2.10

Oil tank

2.11

Utensil & appliance for kitchen etc.

e e B B ) B I Y I Y I Y O ] I Y P

General Facilities and Protection Relays =~

3.1

Distance protection relay

3.2

O/C + E/F protection relay

3.3

Differential protection relay

3.4

Busbar differential protection relay

3.5

U/F protection relay

3.6

Over excitation relay

3.7

Synchronizing check relay

3.8

Synchroscope for control panel

- | | e | e - -

200
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BEH4-5 51iEEEEk Minutes of Discussion) SREEERAE F=RAZE(1/1)

Minutes of Discussions
on the Preparatory Survey for the Project for
Strengthening of Training Center on Grid System Operations and Maintenance in
the Islamic Republic of Pakistan
(Explanation on Draft Preparatory Survey Report)

On the basis of the discussions and field survey in the Islamic Republic of
Pakistan (hereinafter referred to as "Pakistan") in Febrary 2015, and the subsequent
technical examination of the results in Japan, the Japan International Cooperation
Agency (hereinafter referred to as "JICA") prepared a draft Preparatory Survey Report
on the Project for Strengthening of Training Center on Grid System Operations and
Maintenance (hereinafter referred to as “the Draft Report™).

In order to explain the Draft Report and to consult with the concerned officials
of the Government of Pakistan on its contents, JICA sent to Pakistan the Preparatory
Survey Team for the explanation of the Draft Report (hereinafter referred to as "the
Team"), headed by Mr. Tadayuki Ogawa, Senior Advisor, Industrial Development and
Public Policy Department, JICA, and is scheduled to stay in the country from 30™
September to16™ October, 2015.

As a result of the discussions, both sides confirmed the main items described in

the attached sheets.
Islamabad, 7" October, 2015
| <R T
/\‘\ ‘ ‘\;Z/ \

Mr. Tadayuki Ogawa Mr. Syed Mujtaba Hussain Zaffer Abbas -
Leader Joint Secretary Joint Secretary (NTDC)
Preparatory Survey Team Economic Affairs Division Ministry of Water and Power
Japan International Cooperation Pakistan Pakistan
Agency
Japan

Mr. Abdul Rehman Mr. Mohammad Arshad Mirza

General Manager _ Chief Engineer

Services Division Technical Service Group

National ~ Transmission  and National Transmission and

Despatch Company Ltd., Despatch ~ Company  Ltd.,

Pakistan Pakistan
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ATTACHEMENT

Contents of the Draft Report _
After the explanation of the contents of the Draft Report by the Team, the Pakistan
side agreed in principle to its contents.

Line Agency and Executing Agency
Both sides confirmed the line agency and executing agency as follows:

2-1. The line agency is Ministry of Water and Power (MoWP), which would be the
agency to supervise the executing agency. '

2-2. The executing agency is National Transmission and Despatch Company Limited
(NTDC). Technical Service Group (TSG), NTDC will be the main department in
charge of the Project. The executing agency shall coordinate with all the relevant
agencies to ensure smooth implementation of the Project and ensure that the
Undertakings are taken by relevant agencies properly and on time. The
organization charts are shown in Annex 1. '

Cost Estimation
Both sides confirmed that the Project cost estimation described in the Draft Report
was provisional and would be examined further by the Government of Japan for its

final approval. The project cost estimation is shown in Annex 2.

Confidentiality of the Cost Estimation and Specifications
Both sides confirmed that the Project cost estimation and technical specifications in
the Draft Report should never be duplicated or disclosed to any third parties until

all the contracts of the Project are concluded.

Japanese Grant Scheme

The Pakistan side understands the Japanese Grant Scheme and its procedures as
described in Annex 3 and Annex 4, and necessary measures to be taken by the
Government of Pakistan.

Project Implementation Schedule

The Team explained to the Pakistan side that the expected implementation schedule
is as attached in Annex 5.
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7.

10.

Expected outcomes and Indicators

Both sides agreed that key indicators for expected outcomes are as follows. The
Pakistan side has responsibility to monitor the progress of the indicators and
achieve the target in year 2021.

[Quantitative Effect]
Target by 2021
Indicators Reference value [affer 3 Zfears of
(Actual in 2014) .
completion]
(D Number of training courses using 0 4 courses
simulator
12) Ngmbgr of times for training courses 0 22 times/year
using simulator
3) Number of trainees who partlc.lpated 0 120 persons/year
in the training courses using simulator
(4) Avarage score of Training Quality ,
Evaluation Score for all related 3.0 3.4
courses (Grid, P&I and T/L)

[Qualitative Effect]
e Improvement of operation and maintenance skills for transmission lines and

substations

Undertakings Taken by Both Sides

Both sides confirmed undertakings described in Annex 6. The Pakistan side assured
to take the necessary measures and coordination including allocation of the
necessary budget which are preconditions of implementation of the Project. It is
further agreed that the costs are indicative, i.e. at Outline Design level. More
accurate costs will be calculated at the Detailed Design stage. Contents of Annex 2
will be updated as the Detailed Design progresses, and will finally be the
Attachment to the Grant Agreement.

Monitoring during the Implementation
The Project will be monitored every 3 months by the executing agency and using
the Project Monitoring Report (PMR). The template of PMR is shown in Annex 7 .

Ex-Post Evaluation
JICA will conduct ex-post evaluation three (3) years after the project completion

o
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with respect to five evaluation criteria (Relevance, Effectiveness, Efficiency, Impact,
Sustainability) of the Project. Result of the evaluation will be publicized. The
Pakistan side is required to provide necessary support for them.

11. Issues to be Considered for the Smooth Implementation of the Project
Both sides confirmed to the issues to be considered and taken necessary measures
for the smooth implementation of the Project described in Annex 5.

12. Schedule of the Study
JICA will complete the Final Report of the Preparatory Survey in accordance with
the confirmed items and send it to the Pakistan side around Feburary 2016.

13. Environmental and Social Considerations
The project is likely to have minimal adverse impact on the environment under the
‘JICA Guidelines for Environmental and Social Considerations (April 2010)°.

14. Other Relevant Issues

14-1. Operation and Maintenance of the Equipment
The team explained the importance of operation and maintenance of the equipment
procured by the Project considering that proper asset management impacts greatly
on life-span of the equipment and its maintenance cost. The Pakistan side shall

~ secure enough staff and budgets necessary for appropriate operation and

maintenance of the equipment.
The team strongly recommended to conclude the Maintenance Contract between
NTDC and Japanese manufacturer of the simulator, in order to ensure the

implementation of periodical maintenance by the manufacturer.

14-2.  Allocation of instructors
The team requested NTDC to allocate adequately skilled instructors (2 for operation
of substation, 2 for relay coordination) for the training of simulators, by the
conclusion of procurement contract between NTDC and the Contractor. The

Pakistan side assured to allocate enough engineers to be trained as instructors.

14-3.  PC-1 approval procedure by the Pakistan side
The team explained that timely implementation of PC-1 approval is critical for the
Government of Japan to make a commitment of the Project. The Pakistan side

9
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agreed on key actions for PC-1 procedure with timetable as below. The Pakistan

side also agreed to monitor and expedite the progress with reference to the said

timetable.

(1) End of October 2015: Submission of PC-1 from Ministry of Water and Power

(2) Mid of November 2015: Submission of PC-1 to Planning Commission

(3) No later than the mid of December 2015: _Approval of PC-1__by Central
Development Working Party (CDWP) and if necessary Executive Committee of
National Economic Council (ECNEC)

14-4.  The Equipment which may be procured from third countries
The team explained that the equipment for the Project will be basically procured
from Japan. However, some of the equipment listed as below will be procured from
third countries due to availability and commercial competency of products. The
Pakistan side agreed on the explanation by the team.
(1) Power distribution board
(2) Protection relays
(3) Emergency generator
(4) Cable connection materials

14-5. Disclosure of Information
Both sides confirmed that the study results excluding the Project cost will be
disclosed to the public after completion of the Preparatory Survey. All the study
results including the project cost will be disclosed to the public after all the

contracts for the Project are concluded.

Annex 1  Organization Chart

Annex 2  Project Cost Estimation

Annex 3 Japanese Grant

Annex 4  Flow Chart of Japanese Grant Procedures

Annex 5 Project Implementation Schedule

Annex 6-1 Major Undertakings to be taken by Recipient Government
Annex 6-2 Major Undertakings to be Covered by the Japanese Grant
Annex 7  Project Monitoring Report (template)
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Annex 2 Project Cost Estimation (Confidential)
The cost of the Project will be approximately JPY 990 million in total. The content of the project
cost are shown separately for the Japanese borne portion and the Pakistan side borne portion in

accordance with the conditions in term 3 below.

The cost estimate is provisional and subject to change as a result of examination by the Government

of Japan for the approval of the Grant.

1. Estimated cost for the Japan side

No Items Estimated cost
million JPY

1 | Construction Facilities 2 stories 1039 m® 215

2 | Equipment Training Simulator, Relays 645
- Detailed design

3 | Consulting Services - Procurement Management 114
- Construction Supervision

4 | Contingencies 16

Total 990

2. Estimated cost for the Pakistan side

Estimated cost
Ne ltems million PKR
1 Replacement of existing transformer (50kVA) to a new transformer 1.28
(200kVA) :
2 | Auxiliary work for connecting new building and the existing building 1.88
Auxiliary work for conducting ground leveling/ weeding and for
3 . ; . 0.30
removing obstacles at the Project sites
4 | Auxiliary work for water supply and drainage work 0.53
5 | Payment of A/P commission based on B/A 0.15
Total 4.14
3. Estimation criteria
Ne Items Contents
1 | Date of estimation April, 2015
2 | Foreien exchange rates 1 US$=¥120.15 TTS average from January to March, 2015
£ g 1PKR=¥1.33 TTS average from January to March, 2015
Procurement and The detailed design, equipment procurement and installation
construction periods periods are as shown in the Project implementation schedule.
The Project will be implemented in accordance with the grant aid
4 | Others
scheme of the Government of Japan.
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Annex 3 Japanese Grant

The Japanese Grant (hereinafter referred to as the “Grant™) is non-reimbursable fund provided to a recipient country to
procure the facilities, equipment and services (engineering services and transportation of the products, etc.) for its
economic and social development in accordance with the relevant laws and regulations of Japan. The Grant is not
supplied through the donation of materials as such.

Based on a JICA law which was entered into effect on October 1, 2008 and the decision of the GOJ, JICA has become
the executing agency of the Japanese Grant for Projects for construction of facilities, purchase of equipment, etc.

1. Grant Procedures
The Grant is supplied through following procedures :
*Preparatory Survey
- The Survey conducted by JICA
*Appraisal &Approval
-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
- Authority for Determining Implementation
-The Notes exchanged between the GOJ and a recipient country
-Grant Agreement (hereinafter referred to as “the G/A”)
-Agreement concluded between JICA and a recipient country
*Implementation
-Implementation of the Project on the basis of the G/A

2. Preparatory Survey

(1) Contents of the Survey
The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project made
by the GOJ and JICA. The contents of the Survey are as follows:
- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of
relevant agencies of the recipient country necessary for the implementation of the Project.
- Evaluation of the appropriateness of the Project to be implemented under the Grant Scheme from a technical,
financial, social and economic point of view.
- Confirmation of items agreed between both parties concerning the basic concept of the Project.
- Preparation of an outline design of the Project.
- Estimation of costs of the Project.
The contents of the original request by the recipient country are not necessarily approved in their initial form as the
contents of the Grant project. The Outline Design of the Project is confirmed based on the guidelines of the
Japanese Grant scheme.
JICA requests the Government of the recipient country to take whatever measures necessary to achieve its
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may fall
outside of the jurisdiction of the organization of the recipient country which actually implements the Project.
Therefore, the implementation of the Project is confirmed by all relevant organizations of the recipient country
based on the Minutes of Discussions.

(2) Selection of Consultants
For smooth implementation of the Survey, JICA employs (a) consulting firm(s). JICA selects (a) firm(s) based on
proposals submitted by interested firms.

(3) Result of the Survey
JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the implementation of
the Project after confirming the appropriateness of the Project.

3. Japanese Grant Scheme

(1) The E/N and the G/A
After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred to as “the E/N”)
will be singed between the GOJ and the Government of the recipient country to make a pledge for assistance,
which is followed by the conclusion of the G/A between JICA and the Government of the recipient country to
define the necessary articles, in accordance with the E/N, to implement the Project, such as payment conditions,

9 A
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responsibilities of the Government of the recipient country, and procurement conditions.

(2) Selection of Consultants
In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be
recommended by JICA to the recipient country to continue to work on the Project’s implementation after the E/N
and G/A.

(3) Eligible source country
Under the Grant, in principle, Japanese products and services including transport or those of the recipient country
are to be purchased. The Grant may be used for the purchase of the products or services of a third country, if
necessary, taking into account the quality, competitiveness and economic rationality of products and services
necessary for achieving the objective of the Project. However, the prime contractors, namely, constructing and
procurement firms, and the prime consulting firm are limited to "Japanese nationals", in principle.

(4) Necessity of "Verification"
The Government of the recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals, in principle. Those contracts shall be verified by JICA. This "Verification" is
deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country
In the implementation of the Grant Project, the recipient country is required to undertake such necessary measures
as Annex. The Japanese Government requests the Government of the recipient country to exempt all customs
duties, internal taxes and other fiscal levies such as VAT, commercial tax, income tax, corporate tax, resident tax,
fuel tax, but not limited, which may be imposed in the recipient country with respect to the supply of the products
and services under the verified contract, since the Grant fund comes from the Japanese taxpayers.

(6) "Proper Use" .
The Government of the recipient country is required to maintain and use properly and effectively the facilities
constructed and the equipment purchased under the Grant, to assign staff necessary for this operation and
maintenance and to bear all the expenses other than those covered by the Grant.

(7) "Export and Re-export"
The products purchased under the Grant should not be exported or re-exported from the recipient country.

(8) Banking Arrangements (B/A)
a) The Government of the recipient country or its designated authority should open an account under the name of
the Government of the recipient country in a bank in Japan (hereinafter referred to as "the Bank"), in principle.
JICA will execute the Grant by making payments in Japanese yen to cover the obligations incurred by the
Government of the recipient country or its designated authority under the Verified Contracts.
b) The payments will be made when payment requests are presented by the Bank to JICA under an Authorization
to Pay (A/P) issued by the Government of the recipient country or its designated authority.

(9) Authorization to Pay (A/P)
The Government of the recipient country should bear an advising commission of an Authorization to Pay and
payment commissions paid to the Bank.

(10) Environmental and Social Considerations
The Government of the recipient country must carefully consider environmental and social impacts by the Project
and must comply with the environmental regulations of the recipient country and JICA Guidelines for
Environmental and Social Consideration (April, 2010) .

(11) Monitoring
The Government of the recipient country must take their initiative to carefully monitor the progress of the Project
in order to ensure its smooth implementation as part of their responsibility in the G/A, and must regularly report to
JICA about its status by using the Project Monitoring Report (PMR).

(12) Safety Measures
The Government of the recipient country must ensure that the safety is highly observed during the implementation
of the Project.

(End)
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Annex 4 Flow Chart of Japanese Grant Procedures
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Cumulative Month 1 21345 6 | 7 8 9 {1011 {12 {13 |14 |15 16 | 17 | 18

Exchange of Notes (E/N) J

1* |Grant Agreement (G/A) Y

Consultant agreement

Final confirmation of the plan

Y
Reviewing of the training facilities and equipment
specification; Producing tender document

2% Approval of the tender document

Tender Notice \

Tender Opening and Evaluation '

Contract bety TSG and Jap Supplier ﬁ

Discussion with Japanese Supplier etc. Bl Field Survey

Publishing and approval of design drawings of
equipment and building

Manufacturing equipment

Product inspection after manufacturing/ before
shipment

Verification and inspection of the equipment before IEH ’
shipment; Shipping allocation

Jpayds uonejudwddumy 3dforg ¢ Xouuy

ges¢ |Equipment delivery i s

Construction of TSG Training Simulator Building ]

Installation of the equipment

Necessary adjustment and test run

Initial instruction of the operation

Instruction of maintenance and operation of the
system

Final inspection of the ordered product and
handover

1*  Contractagreement o HEE : Japan don‘\eis't_ic-tasrkv | 'mmmmm:localtask|  pmmm :_eqi{ign{ent delivery sealland
{2** Execution plan i ; | T ! | [ f i
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Annex 6-1 Major Undertakings to be taken by Recipient Government

Such customs duties, internal taxes and
other fiscal levies mentioned above include
VAT, commercial tax, income tax and
corporate tax of Japanese nationals, resident
tax, fuel tax, but not limited, which may be
imposed in the recipient country with

NO Items Dead In Cost Ref.
line charge | (Mil.
PKR)
1 To open Bank Account (Banking within 1 EAD/ MD of
Arrangement (B/A)) month after 1*
g G/A SBP surve
s : Y
E 2 To obtain the planning, zoning, building before
2 permit and to permit access to restricted notice of the TSG
- areas. tender
S document
R |3 To secure lots of land necessary for the
implementation of the Project and to clear TSG
the sites
4 To provide facilities for distribution of
electricity, water supply and drainage and
other incidental facilities necessary for the
implementation of the Project outside the
sites
1) | The distributing power line to the site
2) | The city water distribution main to the site T8G
3) | The city drainage main (for storm sewer
and others to the site)
4) | The city gas main to the site
5) | The telephone trunk line to the main
distribution frame/panel of the building
5 To bear the following commissions to a MD of
g bank of Japan for the banking services 1
= based upon the B/A survey
S| 1)| Advising commission of A/P within 1 NTDC
g month after | (Finan | 0.075
= G/A ce)
£ 2) Payment commission for A/P every NTDC
] payment (Finan | 0.075
5 ce)
%‘ 6 To ensure prompt unloading and customs Draft of
i cleiar;.mce at the port of disembarkation in NTDC Preparat
g recipient country JEAD ory
5 1) | Tax exemption and customs clearance of during the Survey
- the products at the port of disembarkation Project Report
7 To ensure that customs duties, internal taxes | during the (Page
and other fiscal levies which may be Project 36,37
imposed in the country of the Recipient 2-4-2-4
with respect to the purchase of the Products Tax
and/or the Services be exempted / Exempti
be borne by its designated authority on)
without using the Grant]; EAD
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respect to the supply of the products and
services under the verified contract

3 To accord Japanese nationals and/or during the
physical persons of third countries whose Project NTDC
services may be required in connection with (HR &
the supply of the products and the services Admin
under the verified contract such facilities as B
may be necessary for their entry into the ‘EAD/
recipient country and stay therein for the MOI
performance of their work
9 To bear all the expenses, other than those to | during the
be borne by the Grant Aid, necessary for Project NTDC
construction of the facilities as well as for (Finan
the transportation and installation of the ce)
equipment
« | 10 | To maintain and use properly and
2 effectively the facilities constructed and
a% equipment provided under the Grant Aid
o 1) | Allocation of maintenance cost After TSG
g 2) | Operation and maintenance structure completion
& 3) | Routine check/Periodic inspection of the
< construction
11 | Utility construction in new training building
(construction work)
1) | Replacement of existing transformer before
(50kVA) to a new transformer (200kVA) commencem | TSG 1.28 PC-1
ent of the
construction
work
12 | To ensure Residential Permits & Work before NTDC
Permits required for the Japanese commencem (HR &
Consultant and the Supplier or the ent of the Admi
. . . min
Contractor, if necessary during the construction
installation and construction work periods work )
13 | To keep parking space during construction | during the TSG
v Project
§ 14 | Temporary shut down during construction duri.ng the TSG
o Project
5‘:% 15 Found.ation, fence and shed for Generator duri'ng the TSG
<3 and Qil Tank Project
“ 16 Securing of lands for TSG Training
Simulator Building, levelling and removal
of the following obstacles in the Project site
Soil
1) | Removal Septic Tanks (Man holes) before TSG 0.30 PC-1
2) | Removal Wasted Soil by Septic Tanks commencem
3) | Back filling after removal of Wasted ent of the
4) | Removal of Electric Poles and foundation. COHT:TUCﬁOH
Wwor
17 | Removal of the part of plinth protection of | before
TSG Training Center for the construction of | commencem
the new connecting corridor to TSG ent of the | TSG 1.88
Training Simulator Building construction
work
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18 | Construction of two openings to connectto | after
the new connecting corridor and installation | completion
| of two doors in TSG Training Center of the
(Ground and First floors), the expansion construction TSG
joint cover work, before
completion
of the
installation
work
19 | Reconnection of existing TSG power after
supply, water supply, and gas supply for completion
TSG Training Simulator Building of the
construction
work, before 156 0.53 PC-1
completion
of the
installation
, work
20 | Securing of land of temporary material before
storage yard commencem
ent of the T8G
construction
work
21 | Securing of disposal area in the compound | during the TSG
of TSG NKLP for useless excavated soil, if | construction
necessary work
79 | Watt/hour meter for temporary power before
supply during the installation and commencem Manufac
construction work periods to the Project site | ent of the TSG | 0.004 | turer’s
construction website
work
23 | Water supply pump for TSG Training after the TSG
Simulator Building after the completion of | Project
the Project, if necessary
Drainage System for rain water from TSG | after the TSG
Training Simulator Building, if necessary Project
24 | Bush and grass clear in the Project site before
before the commencement of the commencem
Construction ent of the TSG
construction
work
25 | Installation of steps to access connecting after
corridor from TSG Training Center, if completion
necessary of the
construction
work, before | TSG
completion
of the
installation
work
26 | Preparation of Septic Tanks (Man hole), after the
and Drainages for rain and sewerage water | Project TSG

from TSG Training Simulator Building, if
necessary
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Annex 6-2

Major Undertakings to be Covered by the Japanese Grant

NO. Items Dead Cost Estimated
line (Million JPY)*
1 Facility Construction before delivery of the 215
equipment
2 Procurement and Installation of Equipment before adjustment
and test run of the 645
equipment
3 Detailed design, tender opening & evaluation, | during the Project 114
supervision for installation works
4 Contingencies during the Project 16
Total 990

*; The cost estimates are provisional. This is subject to the approval of the Government of Japan.
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Annex 7
G/A NO. XXXXXXX

PMR prepared on DD/MM/YY

Project Monitoring Report

on

the Project for Strengthening of Training Center on Grid System

Operation and Maintenance in the Islamic Republic of Pakistan

Grant Agreement No. XXXXXXX

20XX, Month
Organization Information
dE Person in Charge
Authority (Signer (Division)
of the Gy A) Contacts Address:
Phone/FAX:
Email:
E S Person in Charge
Axecutmg (Division)
g?““?’ Contacts Address:
: Phone/FAX:
Email:
; Person in Charge
Line Agency (Division)
: Contacts Address:
Phone/FAX:
Email:
Outline of Grant Agreement:
Government of Japan: Not exceeding JPY mil.

Source of Finance

Government of (

Project Title
o Signed date:
E/N Duration:
Signed date:
G/ A Duration:

1
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

1-1 Project Objective

As the overall objective of the Project, the capacity of operation & maintenance of power
system shall be enhanced through implementation of the Project. the Project objective is
defined as “to strengthen the capacity of Technical Services Group (TSG) training center”
which is achieved by procuring and installing the power system training simulator and
other related equipment, as well as construction of a building for them.

1-2 Necessity and Priority of the Project
- Consistency with development policy, sector plan, national/regional development
plans and demand of target group and the recipient country.

JICA have implemented the Technical Cooperation project for improvement of training
capacity of grid system operations and maintenance. As a result of the project, training
capacity of TSG was improved to a certain level. However, still it is necessary to improve
the quality of training for P&I (Protection and Instruments) technology and restoration
from power outage. In order to increase the efficiency of OJT, it was judged necessary to
introduce the training simulator at TSG.

1-3 Effectiveness and the indicators
- Effectiveness by the project

Quantitative Effect (Opera‘aon and Effect indicators) |
5 ' Indicators - _ Original (Yr 2014) L Tarset(Yro021)
Number of training courses usmg 0 4

simulator (courses)

Number of times for training courses 0 9

using simulator (times/year)
Number of trainees who participated
in the training courses using 0 120
simulator (person/ year)

Average score of Training Quality
Evaluation Score for all related 3.0 34
courses (Grld P&l and T/ L)
'Quahtanve ‘Effect

» Improvement of O&M skills for transmission lines and substations

2-1 Project Scope

Table 2-1-1a: Comparison of Original and Actual Location

Original: (M/D) Actual: (PMR)
Location TSG Training Center, New Kot
Lakhpat, Lahore Attachment(s):Map
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

[ Attachment(s):Map | v ]

Table 2-1-1: Comparison of Original and Actual Scope

Items C . Original Actual

1. TSG Training Simulator Building - One (1) building

~ two (2) stories

- Concrete structure

- Roof area: 507 m?

- Floor area: 1038 m?

2. Training Simulators - Protection relay operation
training simulator 1set

- Grid System Operation
(GSO) training simulator
1set

3. . Protection relays - distance relay 2 units

- transformer differential
protection relay 1 unit

- overcurrent protection
relay 1 unit

- busbar voltage
differential protection
relay 1 unit

- busbar current
differential protection
relay 1 unit

- synchronizing check
relay 1 unit

- breaker failure protection
relay 1 unit

- line current differential
protection relay 2 units

4. Spare parts For the protection relay

operation training

simulator:

- PC1set

- UPS1 set

- Cables 1 set etc.

For GSO training simulator:

- Server 1 set

- UPS1set

- Monitor 1 set,

- Selector switch 1 set

- MCCB1 set

- Push-button switch 1 set

- Indicator 1 set

- Auxiliary relay 1 set

- CPU unit 1 set

- Cables 1 set etc.

5. Consumables - Paper for printing 1 set

- Toner cartridge 1 set

2-2 Implementation Schedule
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

2-2-1  Implementation Schedule

Table 2-2-1: Comparison of Original and Actual Schedule

: Original =~ .
Items mhob . o R Actual
PC-1 Dec. 2015
Cabinet approval (’11:“:1:&33372)
E/N
G/A
Detailed Design
Tender Notice
Construction Period
Installation of Equipment
Project Completion Date
Defect Liability Period
*Project Completion was defined as at the time of G/A.

2-2-2  Reasons for any changes of the schedule, and their effects on the project.

2-3 Undertakings by each Government
2-3-1  Major Undertakings
See Attachment 2.

2-3-2 Activities
See Attachment 3.

2-4 Project Cost
2-4-1  Project Cost

Table 2-4-1a Comparison of Original and Actual Cost by the Government of Japan
(Confidential until the Tender)

i
Construction | 2 stories buﬂdlng 1039m? | e 215
Facilities
Equipment Training Simulators, Relays 645
Consulting - Detailed design 114
Services - Procurement Management

- Construction Supervision
Contingencies 16
Total 990

Note: 1) Date of estimation:

2) Exchange rate: 1 US Dollar =  Yen w
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Table 2-4-1b Comparison of Original and Actual Cost by the Government of Pakistan

1) Reple{cement of existing transformer 1.28
(50kVA) to a new transformer (200kVA)

(2) | Auxiliary work for connecting new 1.88
building and the existing building

(3) | Auxiliary work for conducting ground 0.30

leveling/ weeding and for removing
obstacles at the Project sites

(4) | Auxiliary work for water supply and 0.53
drainage work

(5) | Payment of bank commission based on 0.15
banking .

Total ' 4.14

Note: 1) Date of estimation:
2) Exchange rate: 1 US Dollar =  (local currency)

2-4-2  Reason(s) for the wide gap between the original and actual, if there have been any, the
remedies you have taken, and their results.

(PMR)

2-5 Organizations for Implementation
2-5-1  Executing Agency:

- Organization’s role, financial position, capacity, cost recovery etc,

- Organization Chart including the unit in charge of the implementation and number

of employees.

Original: (M/D)
The line agency is Ministry of Water and Power (MoWP), which would be the agency to
supervise the executing agency.
The executing agency is National Transmission and Despatch Company Lumted (NTDC).
Technical Service Group (TSG), NTDC will be the main department in charge of the Project.
The executing agency shall coordinate with all the relevant agencies to ensure smooth
implementation of the Project and ensure that the Undertakings are taken by relevant agencies
properly and on time.
Actual, if changed: (PMR)

3: Operation and Maintenance (O&M)

3-1 O&M and Management
- Organization chart of O&M
- Operational and maintenance system (structure and the number ,qualification and skill
of staff or other conditions necessary to maintain the outputs and benefits of the project
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

soundly, such as manuals, facilities and equipment for maintenance, and spare part
stocks etc)

Original: (M/D)

The team explained the importance of operation and maintenance of the equipment procured by
the Project considering that proper asset management impacts greatly on life-span of the
equipment and its maintenance cost. The Pakistan side shall secure enough staff and budgets
necessary for appropriate operation and maintenance of the equipment.

The team strongly recommended to conclude the Maintenance Contract between NTDC and
Japanese manufacturer of the simulator, in order to ensure the implementation of periodical
maintenance by the manufacturer.

Actual: (PMR)

3-2 O&M Cost and Budget
- The actual annual O&M cost for the duration of the project up to today, as well as the
annual O&M budget.

Original: (M/D)

4: Precautions (Risk Management)

- Risks and issues, if any, which may affect the project implementation, outcome,
sustainability and planned countermeasures to be adapted are below.

Original Issues and Countermeasure(s): (M/D)

Potential Project Risks Assessment
1. Probability: H/M/L
(Description of Risk) o Impact: H/M/L

Analysis of Probability and Impact:

Mitigation Measures:

Action during the Implementation:

Contingency Plan (if applicable):

2 Probability: H/M/L

(Description of Risk) Impact: H/M/L
Analysis of Probability and Impact:

Mitigation Measures:
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Action during the Implementation:

Contingency Plan (if applicable):

3

Probability: H/M/L

(Description of Risk) Impact: H/M/L

Analysis of Probability and Impact:

Mitigation Measures:

Action during the Implementation:

Contingency Plan (if applicable):

Actual issues and Countermeasure(s)

(PMR)

5: Evaluation at Project Completion and Monitoring Plan

5-1

Overall evaluation
Please describe your overall evaluation on the project.

5-2

Lessons Learnt and Recommendations

Please raise any lessons learned from the project experience, which might be valuable
for the future assistance or similar type of projects, as well as any recommendations,
which might be beneficial for better realization of the project effect, impact and
assurance of sustainability.

Monitoring Plan for the Indicators for Post-Evaluation :
Please describe monitoring methods, section(s)/department(s) in charge of
monitoring, frequency, the term to monitor the indicators stipulated in 1-3.
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

|
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Attachment

1. Project Location Map

2. Undertakings to be taken by each Government

3. Monthly Report

4. Reporton RD

5. Environmental Monitoring Form / Social Monitoring Form

6. Monitoring sheet on price of specified materials (Quarterly)

7. Report on Proportion of Procurement (Recipient Country, Japan and Third Countries)

(Final Report Only)

9
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Attachment 6

Monitoring sheet on price of specified materials

e
1 | Item 1 ( 1 J7 o
2 | Ttem 2 00t o
3 | Item 3
4 | Item 4
5 | Item 5

2. Monitoring of the Unit Price of Specified Materials
(1) Method of Monitoring : @@

(2) Result of the Monitoring Survey on Unit Price for each specified materials

Item 1

Item 2
Item 3
Item 4
Item 5

(3) Summary of Discussion with Contractor (if necessary)
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Report on Proportion of Procurement (Recipient Country, Japan and Third Countries)
(Actual Expenditure by Construction and Equipment each)

Attachment 7

Domestic Procurement Foreign Procurement Foreign Procurement Total
(Recipient Country) (Japan) (Third Countries) D
A B C

Construction Cost (A/D%) (B/D%) (C/D%)
lgirect Construction (A/D%) (B/D%) (C/D%)

Otck)litrs (A/D%) (B/D%) (C/D%)
Equipment Cost (A/D%) (B/D%) (C/D%)
Design and Supervision Cost (A/D%) B/ D%) (C/D%)
Total (A/D%) (B/D%) (C/D%)
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TSG Training Center an Grid System Operations & Maintenance at Lahore

As per TOR for Subsurface Exploration Survey at site, following scope of work
was given by the client:

1. To drill borehole up to 10-meter depth with light percussion drilling
method.

2. To perform SPT’s at 1-meter interval up to the drilled depth.
To coliect disturbed & undisturbed soil samples.
To log soil strata of borehale as per ASTM D-2488.

3

4

5. To locate water table.

6 To carry out necessary field & laboratory tests.
7

To recommend allowable bearing capacity.

C-1 REGIONAL GEOLOGY

The project site comprises typical déposits of the Punjab plains. The
sediments in the project have been deposited rivers Ravi. These deposits are
typically a few meters of cohesive silts and plasticity clays underlain by fine to
medium silty to fine sands. There are erratic incidents of the presence of thin

lenses of cohesive materials, sandwiched within the thick sandy strata.

Cc-2 SITE AREA GEOLOGY

The project area has the following salient geological characteristics:
= No bedrock outcrops are visible at the site.
= The overburden soils are visibie as clayey silts/ silt on the surface.
& Thickness of the overburden soils is more than the investigated depth
of 10 meters below NSL.

&  The area is generally flat and stable.

2 NOON GEO TECH
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= Drainage of the area has to be properly addressed.

C-3 SEISMICITY OF THE SITE
The project site is located in Zone-2A as per the recently revised provisions

(2007) of Building Code of Pakistan. Zone-2A indicates slight degree of
damage during the seismic loading. This corresponds to an intensity of V to Vi
on the Modified Mercalli {(MM) scale.

Keeping in view the seismotectonic set up of the project site and the degree of
importance of the structures of the proposed project, it is recommended that
the structures should be designed to withstand minimum average horizontal

peak ground acceleration (PGA) of 0.12 g. This PGA has 10% probability of

exceedance in 50 years.

The subsurface investigation was carried out in accordance ASTM D420-87.

The investigation consists of the following:

SECTION-I

Field Investigations

SECTION-
Laboratory Testing

SECTION-II

Foundation Analysis

3 NOON GEOQ TECH

A-7-5



A-7-6



TSG Training Center on Grid System Operations & Maintenance at Lahore

accordance with ASTM D1586-84. As per TOR, this test was performed
from a depth of 1-meter to drilled depth at an interval of 1 meter. The N-
value of strata varies in borehole from 8 to 19. The N-value of hole is

given below as well as on boring log/ summary sheet.

Depth SPT N-Value Consistency

(meter)
1 3+3+5=8 Stiff
2 445+8 =13 Stiff
3 3+3+4=8 Stiff
4 3+5+6 = 11 Stiff
5 A45+7 =12 Stiff
6 5+7+6 =13 Stiff
7 5+5+7 =12 Stiff
8 54647 =13 Stiff
9 5+7/+8 =15 Stiff
10 5+9+10 =19 Stiff

1.1.3 DISTURBED & UNDISTURBED SAMPLING
After the boring is advanced to the desired sampling depth, the

disturbed & undisturbed samples were collected. These were preserved
in the Jars after proper indexing and transported to the laboratory for

further testing.

1.1.4 BULK DENSITY, FIELD M.C. & SUBMERGED DENSITY
The samples collected from borehole have been subjected for

determination of their bulk density and field moisture content. The

values are given below as well at summary sheet.

5 NOON GEO TECH
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Depth Bulk density Moisture Content
(meter) {kN/m?3) (%)

1.5 18.8 6.30

3.5 16.4 5.90

4.5 16.6 5.84

8.5 16.9 7.53

1.1.8 WATER TABLE

The water table was not encountered up to the drilled depth during April,

2015.

6 NOON GEO TECH
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2.2.2

223

33

231

_STRENGTH TESTS.

Soil samples collected from various depths afier treating properly have
been sieved under wet conditions as per ASTM D421 & D422. The

curves have been plotted graphically and are attached with.

CONSISTENCY LIMITS
3 Nos. Soils samples selected for the determination of consistency limits
(Liquid limits, Plastic
limits and Plastic
Index). One of them
falls in cohesive soil
which were
determined as 26%
liquid limit and 5%

plastic index. The

remaining ones are non-cohesive soil.

SOIL CLASSIFICATION
Grain size analysis and consistency limits were used to classify the soil
column in accordance with ASTM D-2487 which shows group symbol
and group name.
The soil column from Existing Ground Level (EGL) to 2.5 meter
comprises of clayey silt (CL-ML). i was underlain by sandy silt (ML).

The detailed soil classification has been given at summary sheets.

Unconfined Compression Test
3 Nos. Soils samples retrieved with the help of Shelby tubes were
subjected to unconfined compression test. One of them was determined
as 1.1 TSF and strain 4.5% and others were collapse because of non-

cohesive stratum.
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SECTION -3

3.1.1 INTRODUCTION
Consultant requires knowledge about the magnitude of loading, type of

structure and subsoil characteristics for foundation design. Soil beneath
foundation should be capable of with standing the stresses produced by the
service load of the structure, otherwise there may be a shear failure. The
second condition implies, that excessive consolidation is harmful for the
structure. This can be achieved by spreading the load of the structure by
designing suitable foundation. Safety factor 3 has been adopted for normal

loading conditions.

31.2 SITE CHARACTERIZATION AND DEPTH
The soil column from Existing Ground Level (EGL) to about 2.5 meter

comprises of clayey silt (CL-ML). It was underlain by sandy silt (ML). The SPT
value showed that the underlying strata are medium packed which is
suggestive that it is quite competent to support the vertically imposed load.
The consultant has desired to calculate allowable bearing capacity for [sclated

column footing for building structure foundation.
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3.21 ALLOWARLE BEARING CAPACITY (SHEAR FAILURE
CRITERIA})

The general equation of bearing capacity based on shear failure criteria was
developed by Terzaghi (1943) and adopted by ASCE (1993) has been used to
calculate the allowable bearing capacity. Since entire soil profile below
proposed foundation depth comprises non-cohesive strata, so following
reduced relation has been opted for the calculation of allowable load for strip

& square footing.

qu = aNg+0.5vb B N, 5,
Where
qu = Ultimate bearing capacity (TSF)
Yb = Bulk density
Z = Depth of footing

=  Assumed minimum width = 2.44 meter

= Angle of shear = 298¢

) = Effective angle of shear = 0.75 5 = 21.75°
Ng & N, = Base on local shear failure 7.66 & 3.76
S, = Shape factor = 1.0 for column
Factory of Safety = 3
e T
meter / reduce footing
level (meter) TSF Kpa
1.0/208 2.44 0.929 99.636
2.0/207 2.44 1.010 108.323
3.0/206 244 1.020 109.396
4.0/205 2.44 1.020 109.396
5.0/204 2.44 1.020 109.396
10 NOON GEO TECH
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Pakistan Engineering Council

(Conséituted under Pakisten Engineering Council Act, 1970 enacied by the Purlicmeni}

Ataturk Avenue (East},
G-5/2, Istamabad.

No.PEC/C6/42056 Octaber 10, 2014

M/s. NOON GEQ TECH
363-11-A-2 TOWNSHIP
LAHORE

Subject: REGISTRATION/RENEWAL OF CONSTRUCTORS LICENCE
Dear Sir

We are enclosing Registration/Renewal Licence no. €6/42636 valid upto December 31, 2014
in category €6 for undertaking projects upto 15 Million rupees.

Pleasc ensure that payments to all Engineers are made in the form of crossed cheque in
favour of individual Engineers after deducting the Income Tax [rom the salary. Your licence
for the next year may not be renewed if you fail to produce proof ol payment of salary to
Engineers in the manaer mentioned above.

This Registration/Licence is being issued to you on the basis of mformation in your
application and related documents furnished by you. If subsequently any of such information
1s discovered to be false, it shall be considered as misconduct and such Registration/Licence
can be cancelled and the person or firm concerned shall be liable to be punished accordingly.

This registration certificate shall remain valid upto 31 December 2614

Application for change in category or fields of specialization shall not be entertained during
the currency ol above registration certificate.

The Licencee shall inform PEC of any cvents taking place after grant ot a licence to hun or
rencwal thereof which render him ineligible for continuation of licence in accordance with

the PEC Construction & Operation of Engineering Works By Laws 1987.

Please quote Licence no. €6/42036 for future correspondence with the Council.

Kindhy acknowledge Receipt.

Note:

Subsequent renewal of your license will be only carried out on the basics of vour

performance for last three years and PCP requirements.

Yours Faithfully,

.
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