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Abbreviation

Word

AC Alternating Current
ADB Asian Development Bank
BOQ Bill of Quantity
CEA Central Electricity Authority
CERC Central Electricity Regulatory Commission
CFD Computational Fluid Dynamics
CcvC Central Vigilance Commission
DC Direct Current
DPR Detailed Project Report
E&M Electrical and Mechanical
EIRR Economic Internal Rate of Return
FIRR Financial Internal Rate of Return
FR Final Report
FY Fiscal Year
GPS Global Positioning System
HRD Human Resource Department
HTLS High Tension Low Sag
ICR Inception Report
IDC Interest During Construction
IDMT Inverse Definite Minimum Time Relay
IED Intelligent Electronic Devices
INR Indian Rupee
IRR Internal Rate of Return
ITR Interim Report
JICA Japan International Cooperation Agency
JPY Japanese Yen
JV Joint Venture
LCB Local Competitive Bid
M/M Man-Month
MDoNER Ministry of Development of North Eastern Region
MeECL Meghalaya Energy Corporation Limited
MePDCL Meghalaya Power Distribution Company Limited
MePGCL Meghalaya Power Generation Company Limited
MePTCL Meghalaya Power Transmission Company Limited
MeSEB Meghalaya State Electricity Board
MNREDA Meghalaya New and Renewable Energy Development Agency
MOP Ministry of Power
MSDA Meghalaya State Designated Agency
MSERC Meghalaya State Electricity Regulatory Commission
MU Million Unit (MU and GWh has the same meaning)
MW Mega Watt
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Abbreviation Word
MWh Mega Watt Hour
NEEPCO North Eastern Electric Power Corporation Limited
NEIIPP North East Industrial and Investment Promotion
NHPC National Hydroelectric Power Corporation
NTPC National Thermal Power Corporation
O&M Operation and Maintenance
ODA Official Development Assistance
OLTC On Load Tap Changer
ONGC Oil and Natural Gas Corporation
OTPC Tripura Power Company Ltd
PCMS The Protection, Control and Monitoring System
PIU Project Implementation Unit
PLC Programmable Logic Controller
PQ Pre-Qualification
QBS Quality Based Selection
QCBS Quality and Cost Based Selection
R&M Renovation And Modernization
ROA Return on Assets
RTU Remote Terminal Unit
SCADA Supervisory Control And Data Acquisition
SERC State Electricity Regulatory Commission
T/L Transmission Line
TOR Terms of Reference
TOM Total Quality Management
WAN Wide Area Network
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HBRTHRIIBWTROONDILZEXREEIE L, 1 > FMUIOBEARLEZX S &, #
FUIS U T TIEDRESR LHEAT YV 2 — /VORERIZEET 5.

(e) FHEFEORKFS

[MERFEOMEL IR P LFNLE L NTARTA ) IThEDE, LLTDR
IR L7220 bRl A R ET D,

B AL, BRSRORE
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TR, RGBS OB EDOIEAT &, JICA FEUEAFLEL
B o YILE Y NOEEE
International  Consultants O£¢A5, QBS H DA
B i L3EE OBRE S
B PQ (Pre-Qualification) 5™ 3%7E. LCB (Local Competitive Bid) DOfAT, AAL/ N>
r— CREMEE, TRBIORES) OBz )5, ALERE (AFLKEER, M
%) OEFE Tt A
() BURE &7 ¥ —ORGROMERR & FEharkB o M5 5
MeECL £z F 0 & DAt FEMHERIIC 72 2 a8 L, A OMBERE i 5, &
7o, EMEEBEINARYUE R A L L7356 O TRIMBHER A ER L, BEEOMB RN
DEACE ET 2,
(0) FRFHH T
FEE B ATIE “with-without DJFRI” (26 & 5& | REFEELZFT 52 LM ERAET
HaA b AR E 2 CTNERINGE R (EIRRIFIRR) Z3HH L, HEORFMEM AT
9, 723, MeECL Zx F O HEFEMMEICH>W\TIZ, Fud=7 FIRRETTRL, B
BRI DEER (=7 A7 4 IRR) IZOWTHHE T D,
1) WEAR7rY=r ba R b X OMERE G
B A N ZOFERIHA Y ¥ 2 — VBRI - 5T Z21T5, $-7vy=s K
aAZXhE LT, UNEUVERRZT TR, WETHERICHET 2 HEE - frTEH 28
ET D,
2) Tuvxzs MEROEZTF
DPR TiZ, fUBEICH L DZ EIRR ZHE L TW 5, HIH | Umiam Umtru Stage 111 %
BT L RSO N 2F>T 4 — B RERZERT 256 O&&R R LU 0&M #
Mo, REELERMT L5560 0O&M B L DEZMELEE LTWDS, ifd DPRIZE
TR DE 2 e, ALHERIE T X B E T A IR D EARIE LA Z T TWDH 2
LEEEZR LT, MINRERREEFIEZRE L CHRET D,
FTo. Bk, EERG R O KRB R SR Y — 2 DT, AFEFERMIZLD
IR AP A R 2 (% & L CHEE L CTHW S,
(h) EH - RIBEOMGT
AFZIEL, Umiam Umtru Stage Il BEATOSEEZEET 22 L1k, FAMOEBAR
ROWEO A, RMNOEEREL LOVEEKEDN LICHFS T2 2 H L
LTCW5b, 2Dk, FHHEEIT S 720 OEA - ZhRBEIX, SUEIZ X 28058 2 1k
Rl 2 L WO BN OIRET 5, B EOREICHTZ> T, HHEHEFOPFT
ATFARET, DOE=X UV INREG T — X BiRE L, AFETR 2 FHEERE L
TEERET D,
(i) HRBUF~OEGE T
MeECL 23 fEAREEGSE LB 2R A > RENO FHCrT 2 H & i~ 5, DTl MeECL
IZA B2 a—L, ZOFROMEMERZFEARAT V2 —VITKBT 2,
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2.1.8  ARHIFEFEMIZ KD ALHN R K ONTBEE ~ D%

(1) AN oo S BT
(@) ALHMOBEIBFFH BN T 5 ARGEFEDONE ST

K&%I%iJ%uﬁﬁﬁ%%JW(mumn)@R&mx% LELT, H13 W
RIRBAZEEE (2018-2023) DOHIMHIZ THNT T 5L LTWD,
2016 FBIfE, A AT 7 YN ORI ERRH A #IE 515.1MW (H H7K 77 356.58MW) TH V) |
AR fE THIZ L o THRAEE LR O S B O EIHHIZ L > T 30MW Offa /i3 E1E L,
i 60MW DOFEFEMEDOEmWG IR S D Z L LD, ZOHINIFBIRER A &
515.1MW (2} LT 12% A0 DIFEER & UK DR #IT6 LT 20%FH4) TS L.,
BHEIC X D EBRE S WVITRE L,

(b) ALHMOESFRFE

EFMNIAKSEBEDORT ¥ X VRE VIR & SN TWD A, EEOBRREITEAL T
0, A 2 REWNO 5 Hdlk CEE, 3G, . FEEs L OULEsE) o B i@k
B & AERERIX. Ak X A ST R S B RE A S T TR Y . ZO/REE N
13 1998-99 F1Z 431.2MU D FE &I T > 72 b D)3 2014-15 4121% 2,345MU & 72 D) |
RIBIZHM L T\ 5, Zhud, RN OEFREENENR TR Y . BHFEICMGENE
WD T D B HBE ) D OB SIEADNEIN L= B 2 b b, AEICB N TIE, |
ERHUR LIS b OfEE S O A, HH5EEIE. BEAEICOWTHERZIT 9,

$E~>C. Umiam Umtru Stage Il %7 Fﬁ@ﬂﬁzﬂk’* Ko TAT T YMNOIEEREDE X1
X, B D OB EEAEINT S Z & L0 EBER RO AR E OB
WO LI K DA REHEE OB D72 03 2 WREMED B 5.,

INnEESE x ALEIN &k O BIfR, F I mBEASORBICET 5T — X B -
ST %,
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wIE A FEOBHEY ¥ —DHN

1V FOBENEEK

311 A ROEIEZ Z—

AV ROBHE7 Z—IFPREJFOE® 7 #— L INBIFOE® 7 # —ZKBlSh D, HRBUF
TlX, BHEBIOHAMGEZ ALY —ENEN® Y ¥ — %2495, TRET(CEA) X
BIE 2 BIRN MmO YA —F L TR, HRENHKIZES (CERC) (TEKFHEDOHITH
DM B HR—R LTS,

T TiE, INBURF O = L X —EA N E S B Z B S (SERC)D W AR — b & T 7235
INZHB T DERFELEIHL TV D,

FEMMTA BRI TEY . PRBUF, INBUF, REFERREFRELZTALTND,
BEFEOREIPREMOENR, PHEORMFEESTALTHY, REFEIMOE
HRPBFAHL TN D,

Central State

Energy Department of State Govt

Ministry of Power, Govt of India

Central Electricity Authority

CERC CAC

NTPC, NHPC, NPC, SJVNL GENCOs

State
Electricity
ST Boards and
sSTU Transmission Integrated

Licensee Private Utilities
in Mumbai,
Kolkata and
Ahmadabad

Trading Licensees

Inter State Transmission
icensee

NLDC RLDC/RPC SLDC/SPC ALDCs

DISCOMs

Electricity Dept of Union Territories

Appellate Tribunal of Electricity

CERC Cenftral Electricity Regulatory Commission SERC State Electricity Regulatory Commission
CAC Central Advisory Committee SAC State Advisory Committee

CTu Cenftral Transmission Utility STU State Transmission Utility

NLDC/RLDC National/Regional Load Despatch Centre SLDC/ALDC State/Area Load Despatch Centre

(1 #4: Petition for the Approval of Business Plan and Annual Revenue Requirement for FY2015-16 to FY2017-18 (MePGCL))
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312 JALHMEATTYMDE 7 X —

JEHINDE BT DN TIE, ACRHEBR OB )R EFT 2 5 - FiA - RGEH- #ERL, Zh

Z RS - HERFEEE L CRE T D 2 L2 HE LT, JbdZsES 4L (North Eastern Electric Power
Corporation Ltd : NEEPCO) 7% 1976 F-(Z% & L7z, HREBUFOE 14 (Ministry of Power) 73
INERALTWD, NEEPCO DAY A MILiuX, £ 3-LITRT XD 4 7 FTDKII%H

BAT. KIEEFT 3 T, KBOLHEERT 1 r ez L TR YD, £OAFIARIT 1,347 MW
Th D, I-HALE, Pare /K I1(110MW)35 X O Kameng 7k 7J(600MW) % & de, 3 D DFREHTD
R NED BTN D,

# 3-1 NEEPCO D3 EFT

No. | Name of Power plant Type Installed capacity (MW) | Location (State)
. Arunachal
1 Rangandi Hydro 405 Pradesh
2 Doyang Hydro 75 Nagaland
3 Kopili Hydro 275 Assam
4 Tuirial Hydro 60 Mizoram
5 Assam Gas Thermal 291 Assam
6 Tripura Gas Thermal 101 Tripura
7 Agartala Combined Cycle 135 Tripura
8 Solar PV Project Solar 5 Tripura
Total (MW) 1,347

(i3t : NEEPCO Web site)

WIZAL B HIEBA %44 (Ministry of Development of North Eastern Region : MDoNER) 73, 2001
FITHE Lf:o MDoNER (%, B, @5, $6E. BHEDOA 7 T ORWHFHAZ 73— 1L T
WDHH, FEIZ, PREFMOBTROHRRE . ALRINO B MBI & DR 2T 5% 2 R L
TW5% 2017$ 12 AHAE, 2014 KR ENT-, 98,650 H /7 INR (=15 1& USS$, 13 fE—r—

0 )EERTE Y27 FEEBTTHY . F0 95 2,540km OEBRUIBEICERF A, 77,
16 @ (5676MW) DKRNFEET Y =7 FEEMTTHY . HIZ 694AMW O 7' m =7 |
@%M¢f%é

AR T YINZBT DELRFEIIONT, AT T YINEIT(MeSEB)IEL A H Z YN BUFIZ

LR () Pa‘@ Section G)IZEEDE AL S NT, 7y B DINDT v LM E AT 7ﬂ7JII

DEEL. Ty LENITRT Y LENTEATTYENTICHEE L%, 1975 4 1 A 21
H2OENTIEFEEZRE LT,

PSSR, BIAME, BEAME. v R, BRI R E 2 B SR D201, INBURIE A T Z
YINEES® 7 Z —dCEE I 2010 (ICEED& | AW T YINEST %2 TiLd 4 >Othiz otk L
72

B Meghalaya Energy Corporation Limited (MeECL); —/v7 1 > V&4t

B Meghalaya Power Distribution Corporation Limited (MePDCL); Fd7E 33

B Meghalaya Power Generation Corporation Limited (MePGCL); & F¥#4
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B Meghalaya Power Transmission Corporation Limited (MePTCL); X H3EH

AT T INBFIZ Ko TREAL S 7o O BRI I TR £ B0,

B Meghalaya State Electricity Regulatory Commission (MSERC); JNIZ351) 5 D40 S 3<0
B1HG| (MePGCL D /1% MePTCL 4 U Citik, MePTCL % i U C MePDCL 73
BHWAT 272 L) 1T 2 HHEZEES

B Meghalaya State Designated Agency (MSDA); = /L —Z8 053k ) _EIC B3 2 54
]

B Meghalaya New and Renewable Energy Development Agency (MNREDA); #1 L\ R4 RS
HET RV — IR OB 2 B

313 AV FRZBIDENLT X —HR

1) HREFOL =T F7

A v RHRRBUFIX, BEENEE LT, ERAFEOEOR EEZFEINTND, ZD
EREIEN %\%F‘E CHICENEMG T2 THD, “Powerfor Al 7 a7/ Z AlZiX, 20
FEMEICBIT 2 ERAT v TRBRRENTWD, ZOBRICESE, 4V REBENFEALTT
M BUFF XL T 2015 45 3 HICHEAE,  “24x7 POWER FOR ALL MEGHALAYA” %3817 L
7o ZAUE, WICEOBNE A FERT D 2 LA U T, R TR DAETE LV &)
FEEHDHZEEENE LTINS, ATTYINBUFE LTIX, Bk ¥ — % RERFHLE
L CHZEMT TR Y, BAMKGICE L THRICHRET L T\ 5, INBURFIXE /S OB % ik
TOHRETOBEBLIFELEITHLTSHEE LTS, I, ZOMEIEE Kk, ik, —KFE
HRIIBTHRERREREL T Z RSN,

RERRFEEATOSE B LT, FRE/T2 “Renovation, Modernization, Uprating & Life
Extension of Hydro Power Plants” (ZB99 2DV —27 > 3 v 7% 2016 4= 12 HIZBAET 572 &
HWKAFEBFTOLE, BAUE, MERER kL EAa b A HERE L Tl . BERRER O SUE 1T A
v FEBUNOBENENER & —8T 5, /o, FHOKAFIE L H~D & FERICL,
E— RELH 0| BMEEESCHIEOM B 272035,

() AHTYMCEBIT HEIER
ATZXMMEIIEN® S F—ICBT 25T OBEK “The Power Policy 2007 of the
Government of Meghalaya” % 3§ Lto ZOHRTENBERITKRO LI s TnD
HEFLICEHL UL, N 2ENFELWMT L &bl JEFa'ﬁ%‘é@Kij%ijj*jﬁ‘
T NVERNMT LD AT T Y MBFIETH RBUFPINBI FEIZ L 587 7 —,
RECX 2874 —, HEFEECIY, 7oz b aEBTHIZLICHRELE, | &5
WCHREFEEDOE 7 Z—1X, A4 F‘O)Efjﬂiﬂlﬁ?ﬁ%?ﬁ‘él LlhhoTWWh, | T
5ON, WIRTHIRIZA T 7 PINOEN®YZ ¥ —ICB#EL TS, (F3-15H) ,
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JbHE S =t (NEEPCO); BB T OMM T, BREEEL R/NRICT 2 & L bICE
NHRT Y VEIERT 5 2 &% BISKIIFEERT 4 &, KRBT 3 FET, K
e EERT 1 AT A LT\ D,

=K S FE S (NHPC); #8 & #2220 FRAY 72K F B O FH R 2 H A2 3%
SN A v FEE DK ES

[EE kg ES (NTPC), A v FIZB T 2R RKOE =T, R KROE IS
CIERTHZEHANELTEY, 12 RENORBESCHSORBIZEKL TV D,
Damodar Valley /2 (DVC); Damodar Il OiEH % H AIIZEX S S A7 BU R IBI TH
0. PRI MNLY v —/L B> KM Damodar FilskiZ & 2 K SR ES K 158 Eik
iz #EH LT\ D,

i s RIRAT A8%E (ONGC); A > RIZEIT DI KO ML RIRAT A EFERKETH Y |
£l RERHAGBHOMFCEE 2B L TRV —EVRAD Ny T T —%
HIEELT\W5,

KINBESRHIRKINORT v WERICET 2E N 70 Y= 7 hoHitEix, o0&
BURIZFESWT WS,

3.2 %EE.?OD/IO I‘o)g(nu..jl:ltx

Mg ALY BN 77 NOERR T L AOMELY 3-2 17T, KEEDORFE S vt R
OBMRIZT RO LB,

Huds JI T L5 DPR 7KFE 0 2014 4211 A 28 HAFL & —

AT T X INBF D BE ~ TR A ZR 0 2016 4210 A 10 A L# —

A2 FMBENTHRERZ AR : 201748 A 1 HftL ¥ —

AV RWBENART a2 Nen 7 U ANMIYANT v

A v RHRREUS S B ARBUMIZ 6 U C Pk 2 ERUCEHR 0 2017 42 8 A 29 HAFEREES
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Procedure to request Yen Loan for Umiam Umtru Stage-lll Project
) Conduct PFR ( pre-F/S)
1 PER, topographic survey i . i
MeECL decides if it proceeds to a detailed survey

2 Detailed Survey Site survey
3 DPR MeECL completes DPR

- review technical issue + hire a consultant to complete EMP

- complete EIA ( Environment Management Report )

Completion of DPR

4

send an application to CEA if the project has a more than 25 MW capacity and its
project cost is more than Cr. 1,000

4 Review of DPR
CEA MoEF
+ reviews DPR * reviews EMP

approval of DPR

Jetter as of November 28. 2014 =upgrade anadditional 6MW and lifeextension of 35 years
rcostestimate of 408 cr.at 2014 pricelevel

5 Request for funding ;
letter as of October 10, 2016

The State of Meghalaya requests Min. of Finance for an approval

letter as of August 1, 2017 Min. of Finance (DEA) approves a tying of fund

+81.60 Cr (20% of the project cost) willbe borne by the State
~charges, forexare borne bythe State
*In case of exceeding the borrowingceiling, the State will substitute
an otherwise source of borrowing

L 4

6 Preparation of a request for I Min. of Finance lists up the project in the long-list |
Yen Loan '

7 Official Request for Yen Loan I Gov. of India officially requests Yen Loan to Gov. of Japan |
|

Preparatory Study on Umiam-Umiru Stage-I/ll Power Station Renovation Project
1
appraisal
1
conclude Exchange Note (E/N)
!
8 Conclusion of L/A I concludes Loan Agreement (L/A)

X 32 BHAuP =7 POEAR kX
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33 BHEIEZ—IZE T3 KFF—0XiEERA
3.3.1  EFERAT
HHFERITIZT 2N A T T YW 2 G e LI 31T D AR FE R O H5RIZ DUV TSR
L’Cb\%ﬁo 2016 4E 6 A 24 B, FREATIZALHINC BT 5E T AT AMICET S oY=
MZRF LT 470 Bk RVOEREAR LI, 2077 NeEfiT52 21280,

$ﬁfﬁfﬁﬁ%%ﬂ@méhfwhﬁﬁ WXL T E TU EIChSEMICENETE 5
E212h b, EBiX. BHYAT LAONFEHREHOT-DIZ, MOEIJHMROE S0
BEICH L TCEF Y RN T 4 — EAT A T RFEHLTND, ZDOTay=y OSBRI,
PR R X T OB S D, 2023 4E 3 ADB T AT T BE, Zo7nyx
7 MIED LTS,

3.3.2 T UTBARMRLT

TUTBRSITIET v AR AE RS X BRI OWTHIRL T\, T v A
MIZBNTIE, BAMIKGICHRT, ENTFEOMONKREL, BHEBR A REW, T v¥
LMAEE L TWDENARIL, LEMBMAOHES 253 IET0D, 2O XK 5 R T,
TOTBREITE A v R RBUFIZERITT v 2INDE S| 7 H —iiklc Wwﬁhfwéo
F7o. 7 VT BRAFRERATIE. 120MW DK F1 5 ERT DR & 7 Lo BRI SCRC B R O TR D 72 8
7y%AM"Té*ﬁt75W%§7n77A%iﬁbﬁﬂo;®7u07M!i7/
2N DOE N SR ES OB I L THBEREO RN EENTE Y, 2013 FE1 D
2020 = F CHEi S L b,

T, TuTal MIEEERIN TRV, T UTERRBITIE. AT T7-vNOHGE
ARED 72> DK ) FE BRI T 2 EZ ZET 5 TETH 5.
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41 AAHSYMIZBITREHEE

411 EHE

EFMC BT 2 EMOBAHWEEEOEIEZK 4-1 1R TD, LM EEOE I HEEO
60%% 7 v AN EH T, AT ZYMET v LINZRNT2EFBHIZZ N,

AT I L AHINC BT 2 BATFAGOHR 2K 4-2 1277, LHINOE
FIZH O, BT HELBML TV E R, FEFESEWWTE LS, EHREBHNT
Wh, AHTYMOFTAIL, 2011~12 4EFE AR E D FER A L TRV | 2016~17 FFEITFHE
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X 4-3 1%, AH TV T L2ELEDORTEENEZSBHHINRLIZbOTHL, DR
FRICE D & FEERMORGEE I EITEMEZRT WD bon, EEHENPRE DL
TV 7w, IRFEENEREMNIIBEMEZTR LTV D,

PEEBDMHE DR LB mix, KB T ORGROEBRRKEWEEBZ b5,
MePDCL i%, 2016 =00 [JEAEEREIREEIE (NENPP) | OUIEIZ X - TRIFHRE MBI
DFIFRA T T2 DICREMIN~FEH Uiz 2 &8, BAMEERD O F2BE &5 LT
W5, FEERIC 2012 - F CICEERAGRINC Lo TEHHEZIT o COEA TSRO 5 6,
LA EIR AT T MDA HHOR L T2, 7ok, AEHRPEEREIREBSRIT, 78 T4 O TEBOR -
R AAR L TOBLEIRT, HRMEY v F M2 ELE2TOIHINTH 5,
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Demand (MW)
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X 4-6 v—7FTEHOAMHERE

42 AHSVYMIZBITBREHEEB
421 ®EHFEEIINT D TR

AH T XINCEBT DESFTFE LT 72 DI21E MePGCL ORE TIE+Ho Tkl Ren%
#9728 :\uT®X%wA%%ALTwéO
(1) MePGCL Flif 3¢ &
MePGCL 2 HT A9~ 2 JEEATIC L 5 FHE
2 RNU—v=7 (EhHtkEoTrer—ray)
O L TOENT P REIFFTA DFRET O E N 2ZET D,
) RNU—=ANRFT
DM & DOMFZRK), WEICRRENZRMEL, BRICFREOENZZ TS, AT 7
YIHNTA Y IO H I = ME LN T — R T 2RI LB IRE O EZER H D |
BG5BT A Ly GEEEHIZEM OB EH)
4) I
BHTHGTCOBENOEE, BAWMSIT 1555 T LIZEmBIL TR Y . Bs Ml X578 B85
@lﬂ7mtxgiof&méﬂéo@ﬁ$ﬁi\ BB DX A I 7 TEHT D,
e BT O A E 2 X 4-11 (ZRT,
B, NIRRT ROBNTIHIEIA  FEETEBSATEY . JEFINZRE L7z A% —
DIIFEL 72, ETo, BN &R E B2, 8B & @l L 72 BRI 720,

4-4



A4 v FED I T A5 3KIIFE
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42.2

A BT Y INZEBITSH MePGCL 1T L 5 %3E

MePGCL 1% 8 D DK JFEEFT ZFTAH LIEE LT > T 5, 2017 £ 7 A
KRR BT 354.7TMW (2B L7z, BIFE, 3 AT DKk
2TMW DFREARESEEINT 5 & RIAEN TV D,

1355 3,000MW DK SJIRT > % W3 b 53,
MePGCL TiZ. # 4-3 T4 /K138 E i sk

umtru KRBT DR SN2,
TIFEBEH BT TH Y | 2021 £ FE Tl

AT 7 X MEBFOTERIC LAUX, AT 7 M
ZHE TR S NTZDIX 12%IH E 720y,
FFHL S DOFAE Z AR RIIZAT > TR Y . A J1THLA D DPR D Hfji A3 1

R 41 AT T YMTBT BKIIFEERT

\ZF5 1 40MW D New

HHNTND,

. Available
Name of Installed capacity . .
No. capacity Owner Commissioning year
Power plant (MW) (MW)
1 Umiam stage | 36.0 (4x9MW) 36 | MePGCL | 1965, R&M 2002 completed
2 Umiam stage 1l 20.0 (2x10MW) 20| MePGCL | 1970, R&M 2012 completed
3 Umiam Stage 11 60.0 (2x30MW) 28 | MePGCL | 1979
4 Umiam stage 1V 60.0 (2x30MW) 60 | MePGCL | 1992
5 Umtru 11.2  (4x2.8MW) 0| MePGCL | 1957-1968
6 Sonopani 1.5 (1x1.5MW) 1.3 | MePGCL | 2010
7 Myndu Leshka 126.0  (3x42MW) 126 | MePGCL | 2012-2013
8 New Umtru 40.0 (2x20MW) 40 | MePGCL | 1% unit: July 2017
Total 354.7 311.3 (as of Nov.2017)
(H#iL: MePGCL)
K 42 BRPORKEDN
Installed L
Name of . Stage Commissioning
No. capacity Owner
Power plant (MW) (as of Nov. 2017) year
- under construction stage 97%
1 Lakroh Mini Hydro 1.5 completed MePGCL Sep.2018
under construction stage 43%
2 Ganol Small Hydro 22.5 completed MePGCL Mar.2019
3 Riangdo Small Hydro 3.0 Construction stage initiated MePGCL Mar.2021
Total 27.0

4-5
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K 43 AH T MR 2R EFTEREMHLA
Installed
Name of .
No. Power plant Type c?lt)/la\;:\;';y Stage Owner
1 | Tyrsaw Small Hydro | Hydro 1.8 DPE c_om]E)Ieted. Sub:niéted to hig?er MePGCL
: authority for approval. Statutory clearance
2 Risaw Small Hydro Hydro 0.1 sl BT e ITVTED) Ly MePGCL
3 | Umran Small hydro Hydro 0.2 progress MePGCL
4 Selim Storage Hydro 170 DPR to be completed by December 2018 MePGCL
5 g/'tg’géd“ Leshka Hydro | 280 | DPR to be completed by March 2019 MePGCL
6 Mawblei Hydro 140 DPR to be completed by December 2019 MePGCL
7 Nongkolait Hydro 120 DPR to be completed by 2020 MePGCL
8 umngi Hydro 54 DPR to be completed by 2020 MePGCL
9 Umngot Stage-I Hydro Draft DPR sent to CEA in June 2013 MePGCL
10 | Ganol Stage-I1I Hydro 15 Survey & Investigation completed MePGCL
11 | UmRina Stage-1 S Hydro 5 Survey & Investigation 87.7% completed MePGCL
12 | Ummynrat M Hydro 2 Survey & Investigation 70.7% completed MePGCL
13 | Sidugiri S Hydro 7 Survey & Investigation 10 % completed MePGCL
14 | Um Sangot M Hydro 3 Survey & Investigation to start MePGCL
15 | Rongdi S Hydro 10 Survey & Investigation to start MePGCL
1 Umduma Hydro N/A N/A Private
2 Kynshi Stage-I Hydro N/A N/A Private
3 Umjaut Hydro N/A N/A Private
4 Mawphu Hydro N/A N/A Private
5 Rangmaw Hydro N/A N/A Private
6 Kynshi Stage-II Hydro N/A N/A Private
7 L?ﬁgmal I (e Thermal N/A N/A Private
1 Um Sohra S Hydro 5 Not yet decided N/A
2 Upper Khri Diversion | Hydro 25 Not yet decided N/A
3 Umlaphang Hydro 28 Not yet decided N/A
4 Umkhen Stage-I Hydro 120 Not yet decided N/A
5 Nongnam Hydro 50 Not yet decided N/A
6 Mawput Hydro 21 Not yet decided N/A
7 Suchen Hydro 65 Not yet decided N/A
8 Umngot Stage-I| Hydro 70 Not yet decided N/A
9 Upper Kheri Stage-II Hydro 48 Not yet decided N/A
Amagam .
10 Synrage(Rongdi) Hydro 35 Not yet decided N/A
11 | UmSiang M Hydro 2 Not yet decided N/A
12 | Riang M Hydro 3 Not yet decided N/A
13 | Um Rilang Stage-I S Hydro 11 Not yet decided N/A
14 | Um Niangsiang M Hydro 2 Not yet decided N/A
15 | Riangdo (Sidiguri) Hydro 20 Not yet decided N/A
Total 1,311

(Hi: MePGCL)
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AV FEY X7 L5 3KHE BT%I{lk?%Eﬂ%nﬁﬁ
EB 5 TS

423 AT TYINOE T EhE
BAE, MePDCL 1L, £ 44 R L= A AT YIRS 5 4 DO L EZRN LA T
W, E—ZRHCIEEZERN (RU—v=7) IChoT 320MW OBNEZETH L
MNTX 5, Firm Allocation |3, FIKSZEME Y T HH T, FFEMEL 725 Off Peak FF
HHCTHLZEENRL WA ATH S,

K 44 AT I YMITRT 2EIRGE
as of 2017, (MW)

Allocation to Meghalaya

. Total
Name of firm capacit Eirm Total for
pacily peak hrs
NEEPCO (North Eastern Electric Power Corporation Ltd.) 1,176 95.4 154.1
NHPC (National Hydroelectric Power Corporation) 105 8.1 13.1
OTPC (ONGC Tripura Power Company) 726 79.0 79.0
NTPC (National Thermal Power Corporation Ltd.) 5,190 17.7 73.9
Total 7,197 200.2 320.1

(i MePDCL)

424 CEIROBUK

KITHEEFOFEREITFHICL > TEBET D, WEITITHENNRE L ZFIID 2L
2%, M 4T IZWZ - 5 - TSR T 2 W 22 TG Bk 2R, k@?’?’é’ﬁ& BNTH
WA FICE—I NREAELTCND, NU—2 =TI DB NIRITEYE N 22T AND
VENRHDHT-OIFIE—TEE 2> TS,

MZED 8 AIZiE, FENNFTFELY bRE L, REENTESIN T TITELILD D,
BATHTRESND, %FD 12 A2, KNEEHRNE— 7ﬁﬁﬁ%ﬁmb RRELIE
INIMBIE CTEIN T 70BN TG L VEs S, PRI, EOrxr 7
ZRH L TR E 2T 5,

ZOXHILTC, BHFEEEMETZOOBENIME L AT A0EHEIN TN D,
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(Hi£: CEA, Report on Nineteenth Electric Power Survey of India)

B 4-8 AHFYMOBHTETH (MUBLTMW)

() HHEITFLF—E
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(484 MePDCL)

X 4-10 MePDCL iZ & 5 ©°— 27 B LG

4.3.3 ALEEELm

MW&lkiUﬂU T2 T LTWAIREFTD, MSERC 12 X » TRB S 7z 2017~18 4F
DENEAL LS ERRERM A E 45 1077 O, HlizEo KX 283 E =R

®@WT%D IRV R D RAE ALK DR £ 0 bIEHE L 72> T D,
AT RIMCEAN KT » o VST TOB T, BT b &z ST %
BRI AT T MR NREERT 5 = & 1224 & b3,

X 4-11 1 XA T T Y MEETex Y TIZBIT 5 FUT 2 4FM OB ik OHER 2R~ LT
%o SR IR RIHFIC LV Bip > TRV | B— 7 RFH BT EEH T, 2017 4 9 J1Z1% kWh
Hffi 5 INR B X Ziiek Lo, ©— 7 RERLIAAORRH Th o> Th, Z OGS likki% MePGCL
DIEBEHAM LV b EFHIZR > TV D,

R 4-5 Bfitbg
Average unit cost
(INR./KWh) N
MePGCL 2.28 Generated by HEPPs
3.08 35% higher than

Shared power stations
(NTPC, OTPC, NEEPCO)

(average of all PPs)

MePGCL’s cost

3.60
(average of TPPs)

58% higher than
MePGCL’s cost

@ HAEDNFIIARENTORVN, FHE
ENTHY., BHRE

AT Fixed Cost |
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# 53 Umiam Umtru Stage Il 3EEBRTOBIR

5.1 Umiam Umtru Stage 11l #ERDIRIK
5.1.1  Umiam Umtru Stage Il 38 &EFT DAL E

Umiam Umtru Stage Il J&EHTIE. A > FOILHMND—>TH 2D AT 7 v MO Umtru JI1IZAL
&L CH Y. Umiam Stage | 7 FEFT & Umiam Stage Il BETO FikicH 725,

T o % J518

X 5-1 Umiam Umtru Stage 111 38EFTFONLE
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Rainfall (mm)

Umiam Umtru ilkicsvwC, EHMICE Y
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e SNTBERNT — 2131 v FEZ)E (IMD)

\Z & % Barapani (Umiam) HSORERICIRE B 5, FRIFERNEOZE A X 5-2 |27~ Barapani
(Umiam) MR ORERNT —Z 021, BEROBABERIT R SRy, 2 ORkOFHILE
A=V ZRLI TR A—VFEO2DOIGT BN, K 53N AT EBY L OMEITEY A —
YEOEMNTH D,
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fii#%: Data in 1978 is not available

X 5-2 FERBERE

fifi % Data in 1978 is not available

FY

DGR

(81 JICA Survey team based on data provided by MePGCL)

Monsoon season

Barapani (Umiam) 1977 £EEED> D 2016 LR

(e NS, R asedrtm RIRUHRSRYMED RieblacL
X 5-3 HRIEWE Barapani (Umiam)
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Umiam Umtru Stage Il 28 BT OFE L EER 5-1 12777,
# 5-1 Umiam Umtru Stage 111 XEFFE T
Items Features
Type . Hydropower
General Annual Generation (Plan) ™ 125.4 MU
Commissioning year 1979
Reservoir
Kyrdemkulai Reservoir Effective capacity : 2.8 million m*
Nongmabhir Forebay Effective capacity : 3.1 million m*
Dam
Kyrdemkulai dam Concrete Gravity, Height:30m
Civil - Nongmahir Dam (Main Dyke) Earthfill, Height:47m
facilities Waterway
Link tunnel Length: 2,840m, Diameter: 3m
Pressure tunnel Length: 594m, Diameter: 4m
Surge tank Chamber, Height: 52m, Diameter:6.1m
Penstock Nos: 2, Length: 433m, Diameter: 2.6m
Tailrace Open channel
Rated output 60 MW (30MW X 2 units)
Generating | Type of turbine Vertical Frances type
facilities Height of net head 162 m
Rotating speed 429 min™

*1: Generation plan in MePDCL Tariff order for FY 2017-18, MSERC
(Hi#t: JICA Survey team based on data provided by MePGCL)

52 REMDEME

5.2.1 3%

Umiam Umtru Stage Il FEFTOFERFEAEE N Z K 5-4 27, BAEBEOIFRZMHRT D &,
AR ) RO FERREITFEE L » B8, wE 15 FLLERTN S FREEMCH D, Zhids
BRBESHERIEO I 7ANTEER THL EEZBND,
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(HiiiL: MePGCL ~DFR#EIZ -3 % JICA AR ER)
X 5-4 Umiam Umtru Stage Il Z&EFTOFEMIEAE &
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5.2.2  HFERLEk

Umiam Umtru Stage Il ZEEFTOE/R b T 7 NVEFE 52 IR T, 7o HCBEET L N T 70
BhRb oL bE, mE 11 FMCEMH 2 B o IERIEE 61,000 FFFIICET 2, 2095 6
HilE IERF R OFIA 13589 33% & FERIZE VY, 7238, Umiam Umtru Stage I, 11, IV FEEFTFOF
B IERIXENEN 0.6%,. 0.3%. 3.4% Thd,

HE OB FIFMTE T 2 BB D & BRI O 70%1224 72 2 FEE C, FHE RIc LY
2 B 1 BMEILELTWEZ &2 %, 2O XD ITFEIRERFRA RV &V 5 #ERIT, Umiam
Umtru Stage Il Z8EFTO K 9 72 B — 7 L OFEFTIC & o T, HEITE L COMEL T3>
TV Z EaE%T 5,

5-5 [ —FMIZIRIT D, FEEITHT 5 Flds (ILRFH & EER rTRERFR 0BG 2R 4, i

. ZOFEBINIERO O B L BITEE TE RWRRICH 5 Z L 2E%T 5, ZOHH

LTI, 1 BRSO EMETETT F T 7ML ESREEIE L2 E KT LN A,

# 52 ITHEIZEIT B Umiam Umtru Stage 111 BEFFOER b T 7V

. Forced Outage Outage Duration
Event Unit Start End [hrs]

Repair of Runner 1 22 Mar 2007 6 Jun 2007 1864:00
Failure of Runner 1 28 Aug 2007 23 Sep 2007 673:00
Heavy Vibration 2 | 200ct2007 | 30 Nov 2007 835:30
(Runner Replacement)
Failure of Runner 1 1 Dec 2007 27 May 2008 3570:10
Failure of Runner 2 23 May 2008 13 Nov 2008 1992:20
Repair of Runner 2 24 Mar 2009 30 Apr 2009 888:00
Failure of Runner 2 12 Jul 2009 14 Jul 2009 288:00
Failure of Runner 1 20 Nov 2009 19 Apr 2010 3596:00
Failure of Runner 2 19 Feb 2010 27 Feb 2010 210:00
Replacement of Pressure Rellef | 5 | 20sep2012 | 213un2013 6596:00
Failure of Stator 1 2 Jun 2013 17 Aug 2016 28128:00
Failure of Runner 2 31 May 2016 25 Sep 2016 2789:00
Main Inlet VValve Problem 1 22 Aug 2016 28 Sep 2016 888:00
Penstock Air Valve Problem 1 15 Oct 2016 3 Mar 2017 3333:20
Failure of Runner 2 11 Feb 2017 25 Sep 2017 5431:15
Failure of Runner 1 9 Sep 2017 Under Repair

Total Hours 61082:35

* The yellow cells are failures related to the runners.

(Hi#h: MePGCL ~?D A 1 35 & JICA FHAE I ERK)
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(Hih: MePGCL ~D #1225 % JICA FHA I 1ERR)

5-5 ZETITHI DT LR & A AT eERF

1
ol

53 HEBEROEMELEENE=E
MebEd % ¥ E

Umiam Umtru Stage Il F8&
FEEATE Umiam Stage 11 %87
L 2011 4F 12 Rl T L7,

5.3.1 T O EAE

B ATIX Umiam Stage Il FE&EFTO FHICALIE T 5, Umiam Stage |
AT O.UUE THIFMMERFECTHEm I, £NE4 20034 1 H

# 5-3 Umiam Stage I, Stage || ZERTDFE T

Item Stage | Stage Il (Stage I11)
Renovation completed Jan. 2003 Dec. 2011 -
Installed Capacity 36 MW 20 MW 60 MW
No. of units 4 2 2
Unit capacity 9 MW 10 MW 30 MW
Net Head 145 m 77.67m 150 m
Design Discharge (per unit) 7.7m’s 15.47 m*/s 23.4m%s
Planed annual power generation 143 GWh 70 GWh 174.5GWh

(Hih: MePGCL ~D #1225 % JICA FHA I 1ERR)
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Umiam Stage | ot W' stage 11 %678
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HIEEL oo TS

A > FEY I 7 L5 3 KA FEEFTRIE F3EEN R A

BATOF I EE N EOTERA M 56,
Fﬁ@&ﬂk/ﬁ‘@ﬁzﬁﬁ%ﬁﬁﬁﬂ@ AR T L D1 x-uxﬁééﬂ’bﬁ_ﬁ)
LEB e, HEMZER CE R Z ENERM SN TND
BATO AR EITERFE LY bEm< & 54 _/T?“Jw

BT TS E

5-7 IR, ]

[ 1 s

5%

(FEZRAIZ 95%I1X Z DL D /NS W EBIFF SILDMH) £ 7205 b BRI &0

. — . HiZEBS THDH MSERC &R LTV % Umiam Stage | 35 L O

Stage Il FEEFTOFHFEEE /RO BEEITAR A0/ S0, ZIVUIBERE DR EIHE DO

T

IZAEBE LTS

I BAEEME & L CidE 4 & . MSERC 23

ENBETHDLEZD,

%, - T, Umiam Stage | 35 X U Stage 11 Z=E T O ERE]

- ZJui

ZEXIE

hi-

B L7 B2 FREEBNEORRESE LTHWDS Z

R 54 FEHREEHED BEEICHT 2 FHE

20

2002-03

o~
<
o
o
=]
o~

X 5-6 Umiam Stage | 6 BEFTOEMBEENE

2004-05
2005-06
2006-07

2007-08
2008-09

5-6

2014-15

2016-17

Target Value 5%excess Target Value
HEPP | at Renovation FY';\(\)ISEEZJSOG DeSVt;rtIS)aJd probability value | Approved by
stage ? |(Average+1.65*c) MSERC
Stage | 143 MU 107 MU 21.4 MU 142 MU 99.45 MU
Stage Il 70 MU 48 MU 12.9 MU 69 MU 42.65 MU
(Hi Bt Tariff Order MESRC . MePGCL M7 — Z |2 H-5 % JICA SRAERER)
Umiam Stage | HEPP
160
Target Value after Renovation
140
)
E 120 I I I Target approved by MSERC
Jc
@ 30
=
L]
O 60
©
2 a0
| =
<t

JICA FHERERR)
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Umiam Stage Il HEPP

co
o

Target Value after Renovation

~
(=]

Target approved by MSERC

o))
o

9]
o

w
o

Annual Generation (MU)
o] I
[en] [s=]

[
o

0

o o g a] W M~ o] =] [==] =i ~ o < 2] [{e] M~
(=] [==] o o o o o — — — — — — — —

T T | i T v v ' ' ' ' ! ' |
— (] o = N 0 I~ o] )] Q - (o] o =T N [is]
(=] (=] (=] (=] (=) (=) =] =] o =l i — — — — —
(=] (=] (=] (=] Q Q =] =] [=] (=] (=] (=] (=] (=] (=} (=}
~ ~ ™~ ™~ ™~ ™~ ~ ~ ~ ~ ~ ~ ™~ ™~ ™~ ™~

(H#1: MePGCL 7 — # |2 13 % JICA FAFAERR)

5-7 Umiam Stage |l BEFOEMBEEIE

5.3.2  Umiam Umtru Stage Il & ERTOAERIFEEE /1 &0 B IHEE

5.3.1 fii Tk ~7= L 912, MSERC 78 S L7 AF [ %6478 /1 &% Stage | 35 L U Stage Il D3
FEHMEICHY LCTRY, BEfEE LTZY THhD, MSERC (T & - THKGR 417z Stage Il
DFEMFEAEBREERK 5510077, 205, KEHREZEIZL > CTREBHENBAT L0
DIETH Y, DPRICHFE SN TV AHIETH 5 1575 MU Z k&t OFMFE AR O HIEM
ETHTENEE LY,

# 5-5 Umiam Umtru Stage |1l EFOEMFBLEEHE

Target Value
alSHP Approved by MSERC A
125.38 MU FY2017-18, reduced because of troubles
Stage IlI
157.5 MU Value before reduction, mentioned in DPR

(H{3f: Tariff Order MESRC . MePGCL ~0#i# i JE-5% JICA Fil 2 {ERL)



Generation (MW)
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B6E AREEOLEM ZYH

6.1 ABEOLEM., ZL4H
6.1.1  Umiam Umtru Stage Il & & AT & ZE

(1)  Umiam Umtru Stage Il @ il O#E] & Sk

Umiam Umtru Stage 1l F& AT D% H /713 60MW (30MWxX2 B) T ¥ . MePGCL 23 FTA
T 2RI EFH O 1% % HD TN D

ZOFEIE, =T 4a Tk L“C{i%ﬁﬁéirbfb\ %, MEBXOHFOMMAR 1 HO
B ANZ — &K 6-1 1R, BAFREX, WERFELLHYO 2 BEE—7 2354 L T
%73, Umiam Umtru Stage Il FEFEATILZZ 6O E— 7 FFfjIC bﬁf@iﬁéh“@‘éo 5§}
FEOYHTE=IRICIE, 2 5L bRRRMHITREREL TWD, —HRFITIE, RIS
THEBEIHEHH R KRER D72 N, E— 7 RiHgTE 28T - ‘ﬁgbiffﬁiﬂ‘é’ﬂv}\
IR TVEN, BE— 7 RHICEbERENTON TR, =25 & L TEE
REFZH STV D,

Wet season (9 August 2011) Dry season (1 December 2011)

Generation (MW)

01234567 8 91011121314151617181920212223 012345678 91011121314151617181920212223

(HHi#i: MePGCL)

X 6-1 2 BRFREERF RO MBI /2], WEID 24 BRRIZ 1T 2 EER I

(2) HEDOVENE

%5 5 TR T ERIZ, Umiam Umtru Stage [ FEFTOREE N BT, KEHEGR EOEHR;
DXL VKT LTWD, KEFHREFOT THEERRM CTH Y . KEDOHRIK
iﬁ?ﬁﬁ’] WCREBRDIKTIZORN D720, BHORRIZE DY CTRiE OB EN KD L
ZEREE - BEE N D, —MRANTIZATK AR D IEEFTO K 5 72 T EERED BN D 720
%% AT CAT LV AMDIKE T o ORE KET X0 FELL EEHAFREEEZ X LND,
#t > T Umiam Umtru Stage 111 %%‘ﬁifﬁ@i INTKET TR T 5 & D 4RPLE, D T
HTHDLIN, ZOREFTTIIMTE LY KL TKEOBRENHBEL TS, ERFEREE L
T, BED R DM OREH OG22 ZOF EHA Lizizolz, KEOREN Z ORERT

DFEE BB L TV eWZ ERBE X HND,
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A REY I 7 L5 3 K% E %&V?%Eﬁﬁﬁ
T TS

KEZ o FPEE LSS, THICHELIAALTHEZITo - CTHAMA L CE -, 2ok
LY CTIEH D, L7 KE T V%%!TW%%@T%DE&L%@%?% ZIIRERH B, ZD
7o, TRUIRTHERICL Y, BEFORKERITREIIHAD L, VR E LR 72
LHEBICEDZEPHEEIND, FOD, BHICBUE L THREZEIET 5 Z L BANET
5,

B TPii7 o TOBEENRHMLLS, bITRRETERI RoTND T &

B KEMEROMALMAED T AR S, ABME L CEAA LA

5 AREUTOEMM CHERIRR ks tBESNDL Z & (K 6-2 )
B 55| 2017 4F 12 AICSEM L 72 BOKNELARGEAE C, M 3 » A Lo Ty
KENZBAPBEDO LN &

(Hi#: MePGCL D F — # |2 &5 & JICA FRAEHAERR)

X 6-2 EBEINET T DFMm

6.1.2  Umiam Umtru Stage Il Z8EFTOUE D24 1E

FHETOLEICLY | UTIRTHRBIFSND, £, BEICHT2A0E/RED
<A T AHEDEEIITRD S, K- T, Umiam Umtru Stage 1 B EFTO KBTI %

‘:_r'/Et

HEHEL LT LIIEEIRYTH D,
<&@Kiof%ﬁéh6%%>

B FEE ORI E S FEEIC D EEMEOM k
S G- YN ﬁo%%@¢®ﬁi
& EEEE S E DN

FEATDOIEMAIZ XD 60MW DIEFERE S DIRKLPSIE
MePGCL @ &' — 7 fiti5 S 0 (60MW @ 10%)
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6.2 HWEOEE

Umiam Umtru Stage Il 8 EBATSAE O T H ML, BITICHALT 5 EHE S5 R EAT DI EAE
ZEIEIELZETHD, MODMFRIFRENTNER, TRROBENEZ HILD,

B ERGEEE S EOHMN

B I {E o

6.2.1 Wi S5 EH R

(1) FHEFEEEE
(a) FMIFAE &
5.2.1 Hi T~ 7o L O ITEMIFEEE T EOEFITFHEIZ A TO R0, SEFEEDTE T
#IL, FHEfET®H 5 1575 MU £ TRHIET 5 Z L EIfF S5, BURTHEH R T2 n
BHE (BESFRFSNDENR) 3£ 6-LITRT L IICTKE N,

® 6-1 THISHhDRAKESN

Annual Generation (MU)
Plan Latest 10-years average Lost energy

157.5 125.1 324

(b) v —27 4tk
WEIZLE, BUR ORI 1D 10%I12H824 425 6MW 2EINE L5, Z OfESR., 66MW
DE— 7 e LTRIHAIREE 705,

(2 vbE—7 e AE
BEDOBEIZ AT Z VIt ins, TFEIZADLE MBI OMRFEE LT, power
banking <> power share & & 21X /0 6 OEEA D HE(K STV D it > TR D FRE
FERMEZ NF5Z2ETh D,
Umiam Umtru Stage 111 F8E AT O FE E AT power share 2% 1 iiGEAIZLE_TZ DT,
SUEIZ K DR FEEDOHNIT power share LB TG AOELZHIRT 2 Z & &72 5, HIEZD
RIZTRICFAT I, IRIEH DB OOEEITZNIIERE R,
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HHT TR E
K 62 AHTYMNOBAVATAIZEZBND ETFHINDFE

Expected increase Unit cost Equivalent Comparison of
of generation (Assumption) cost/year advantage/year

(GWh) (INR/KWh) (Crore/year) (Crore/year)

Umiam Umtru Stage 111 1.81 o
HEPP 324 (FY2017-18 cost) 59
Power share - 3.08 10.0 -4.1
Power market (peak) - 25 ~55 8.1~17.8 -2.2~-11.9

Increase of unit cost of Stage 111 seems to be slight since the renovation cost is basically not included. (L JICA T )
() LMK DHIEDLR
RIS G 2 2 BRITENTH Y | BT/ NSV, 2016 RIS 2 818 O ILHIN AN
DFFta/ N7 A (B, BIOE—78E7) ERi%X 6-312777, Meghalaya M35 /)7
KRONT CZAPRIZN TN D OO, MO TITENE, B —7EHNELRRLTEY,
FriZ Assam INOEHN AR REDPIAE TH D,
Umiam Umtru Stage Il OSUEIZ X 2588 )&k LN — 7 46 ) oL, J&8 ko
T/ N T AWBNRDR DD L EZDNDLD, WEDRITENTH D, (F 635 ,

Surplus(+)/Deficit(-) (MU)

Energy requirement and availability (2016-17 Peak demand and availability (2016-17)
© — ©
T c ._ E3 = S c = & =]
58 ¢ 2 0z & & ¢ 88 ¢ B oz E & ¢
=] = —
588 § F 8 5 2 58§ 5 g 2 5=
I = £ = = = =4 = < < = = = -4 =
0 0 —
0.0 0.0 0.0
= 0.4
0 é 5 10
£ 10
-100 = 80
Z 15
-150 & 20
a
200 g -25
O
250 7
= 35
300 A 40
350 -329 45 -40.0

(Hi#l: CEA LGBR O F — # |2 -3 % JICA FRA MIENRL)
X 6-3 ALFHMNZBITIEROEBENFTEL E—7 OFEORR

# 6-3 TV AMOIZRBITBEARBEIMIR L CHRINI R

DL Increase by renovation
in Assam state Mitigation effect
(2016-17) of the Stage Il HEPP
Annual generation (MU) -329 MU 32.4 MU 10%
Peak demand (MW) -40 MW 6 MW 15%

(it JICA FHAE )




{2 REY 27 A5 3 AN REEI S F LR
RS TR E

(4)  JADEICH DHEDORR
LM T A EE E OBH Y AT AOBHEICE LT, BTV IF Ak k
VT —% v & OO EFBSEERIZ DD D FHED ICA ODXRIC L W i Sh T b, 2O
A TIEHY 5,000MW DRI Z2FE ST S AT L OEEED FLlRET ST Y . Umiam Umtruy
Stage Il FEFEFTLASIZHE S HE#6 71 OHIST(EMW) [THEXTRIICHD TH D | BT T/h &

> =
VY,
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AV FEY X7 L5 3KHE %Eﬁﬂk$%ﬁﬁnﬁﬁ
EB 5 TS

B7TE HEFE

AFRAHES Fh L CTEE T NESMEA LB E TS FHICOW TR L2 RIE, DITo@y
Th D,

7.1 EAROBUEETE

MeECL OFiHIZ L % &, HEHMOUEEIT O %HE, HOHA 7 A k> TREFOH N %
10%HM+% & D2 L THhDH, Umiam Umtru Stage 11l FEEFTO X 9 2l X3 BN, HEA
HEREL T2 EMEREL 72D, 10%DH SIS AIRED & Mgt L7z,

Umiam Umtru Stage Il 2 EFT OHIROREHE TEE 7-1 1277,

# 7-1 Umiam Umtru Stage |11 ZEFTIZ 1T 5 EFT & KEDOFE T

Items Data Remarks
Power Plant
Plant Output [MW] 60
Net Head [m] 150
Discharge [m®/s] 51 Discharge of the headrace
tunnel is 50.97 m?/s.
Turbine
Turbine Rated Output per Unit [MW] 31.5
Rated Net Head [m] 150
Discharge per Unit [m°/s] 23.4 Total discharge is 46.8 m’/s.
Turbine Efficiency [%] 91.5 at rated output
Rated Speed [min™] 428.6

(Hidh : JICA FRAM)
PR DRI ED BN 5 L IEBITO R A K EIL, 51 mYs THHDIZH L, 2 HOKE
DEFHEFAKRIL, 46.8m¥s TH 5, KEDOAFHIFKEIL, BEFTORABEHKELD ., £ 9%
Do, Flo, BEERYFEOKHELNFEIL 91.5% ThH H A, HREL V BIEO KB 2 m E LT
WHZ EEFBRETDHE, KEMRIL 1%L Eom ENRIAEND, Lo T, KEJREHMNZR 5O
WK HZNRUEIZ LV EEBHROH 1% 10%M £ 25 Z LIXFRETH 5,

7.2 U4 FEREEE

A > FEIZE T 55 1~3 RO HMFHA 12350 T Umiam Umtru Stage 11 38T 276 LT, 724
OB AR LT, KKK DS MLE 2T IZOWTIE MePGCL OB /1D % & 2017 4 12 H 5~6
WCHNTTER L, b, REEEFATLC, BIFERGE (12 H 4~9 H) I[C X oEE e
L7

7-1
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K 72 KBHKRAEAT Y 2—V

- WEPFE
AR A
g |® FEAE LIS HESFITEDE
A (MePGCL., YEfififidrF— 4, HHF LR
(5) %\ o il
° ik K b > R~ (R B
o KHT— T (NEL)
152 é? 11:00am - 12:00pm o E
(k) |® ERMERES X O R | K R BRSO (R
2 2:00pm-4:30pm
® EUK b ILINEREHAE
12 ® IKIEERE NI A
6 H ® EUKhrFLNERIRE (BT ZEET)
(k) o fihfER
EK R AR~ O PR Bt =
& 7-3 BUHBELTERE
(@) HEHAE

B OKEEHDERIIE GEK R pVEUK S K E T)
B HUEHIE (GEK bR UIRKERTED)

(b) AR
B OEEFRINES S X DK ESE R

fH%5 0 KESOKZE D RAEIL 12 A 6 HIZIZET

7.3 BRMWEE
7.3.1  JKEL LA

(1) /KEH
MePGCL DHEIFE N HIE, KRHT T ORGITEELP LGS LT LITRAEL TWD Lil
AR oz, Fio, BFEFGLERD O BEFTIIKET AR 1 BEHREL WD, (R
5-2 Z/)
:@EI 2OV T, Umiam Umtru Stage 11 F8 BT O 2, Wil L COKERRE N
WCERT D EBZOND, RRETEBETOKELHRLIZE A, A R X—F
fﬁ%ﬁm%f%oto W OFOE R AT OKETHIVUEL, RHAIREOT A F_X—BREE T
90%FEETH V. Umiam Umtru Stage N FEEFTOE UL, I/, 2O &1E
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AV FEY X7 L5 3KHE %Eﬁﬂk$%ﬁﬁnﬁﬁ
EB 5 TS

Umiam Umtru Stage 11 F8FEFTOBLR DK EOBREFHREDNERIMEL D REWZ &2 E%RT
Do %@f: . KEE LT, Wﬁﬁﬁf@%ﬁﬁ‘?%iﬁ TR CIEES LTV A IRTE ’C%D
EEROE AN TIEIEZAT O BG. SOICHOaARMOREE RS, 7T v ZKEIX
4 100%N40%Hj7'3@3$$1: i TcH D, Lo LJ:NE“C IRARTe XD 7RI E#UU?ﬁ‘ék
Umiam Umtru Stage 11 F8 FERT O 7K B 2 T Feiil 72 BEDRAE Tl o D 188, KRS
NREL o TKET T ORBEBICEST-HDEEZHND,

ZoEREE LTUL, SAREICRE ST KEICSET HIHLERD S,

A [ElOFA T Umiam Umtru Stage 1 B EATOBERKE A —H —%, R U CTYA X0
[A—OK#EZ 4 FFTOREIIMAL TWDZ ENH L, ZILD DOKEPMAZIT
WH BT T-4 1R,

MePGCL D Hiffi O 1% # 1% Umiam Umtru Stage IV 38 FE AT 2 B < K I3EEAT CTid, KH
DOHFENBEFE L5, —J7. Umiam Umtru Stage IV 3 EFT ClE, OB O KL 5 2k
WEAELTHWRY, TOHE L LT, ARKAENMES, MoOREEH L EHKERZ W
B, ZOKHED, Umiam Umtru Stage IV O 7%, EICHEEG LW EE X LN5,

7%, Tiloth HEPP |3 2018 7 b W& T4 A2 Fhi T7E Td ¥ . Giri HEPP [%, tif& % &l
HTh D,

K 74 FE—REFFBLUY A ADKE

Name of Power Project Nlj)ﬁic'zf Rated Design Data Co mYmeizrsianin g
Umiz‘“’;‘eﬁ’ggﬂagghea:;;ngp 2 | 150m-31.5MW-23.4m%/s-429min™ 1979
Umi?&"elégt[?ﬁtezgﬁa:;;;'zpp 2| 140m-315MW-255ms-429min™ 1992
T Lo d'fft’t'; ashi) | 3| 145m-3LOMW-23.8mls-429min’ 1084
(HPSEBLSBL:::&EE; rades) | 2 | 147:5m-313MW-23.8ms-429min’ 1977

(Hih : JICA FHAH])

JKHLHY Umiam Umtru Stage 1 FEBEFT O A, M EICIRERRGT DR S THRNT L)
5. KEOKETIE, EANREERLELRD, TORBRERET HIIHZD, 2R
b IR AERT 2720, HEENTWAHr—2 07, ATV U T ekt a®
L7, BREFOREICBNTT = 274V 7 E2RER LR, NE O AT
SO, BRI LIRS, F KR EE O BERE b M < RTRE AR IR R & oHIlT T
X5, B, AORDPLORAKICE LAYy ET—va o nr— 7 AOEICHEA L TV
oM, AEBRRTREZIRRE CTH o T2, — U TN OREEZ K 7-1 2B IX 7-3 18T,
= 7 ORETIE, WEREHEZHERALT, F—Y 7 oREEZRE Lz, JIEL
TG R, BRI, 325mm Thotz, KESED FEOWREN, 5mmEETHHZ L4525
BT 5L, TORWENHESESN TS, BRIEHERORLZX 7-4 (2RT,
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A > FEY I 7 L5 3 KA FEEFTRIE F3EEN R A

BT T HIEE
ATA VT ERT A= AT A X— 2 DOFEKHE
2 5D r— 2 TNED) (M8t : JICA )

K 7-1 RATAV T ERTAR—Y

v— T4 F OB 7 v O
(Hisit - JICA FIH)

X 7-2 ¥—F A TFTBEIORT T 0EE

UNEES RAKICEAF vy ETF— 3 A
(8« JICA FHZE)

X 7-3 AHFLT—I v I7DFxET—a VER




{2 REY 27 A5 3 AN REEI S F LR
RS TR E

=3 7 ORRIZRE PR ERE R (32.49 mm)
(Hidh : JICA FRAM)
X 7-4 ir— v T RIEDIRI
2 AfFH

BERR DA OFITERIE R TH L0, AP Z IRSTFRRPEHETH DL Z 000, AHFOD
BEbLMEEEBEZ NS, AOFOBEICHT > TiE, BERIFEKEFTH L, AOFRT
DEFIKED 200 m L7220 T, ZOREDKEIZB W T e Cd 5 R ICAE
T4, WER L BRAVEEMIENL TV TR TH D, BEREZEMAT H5HE. H#
ERRRDLTOEFOANFFa 7 U — MNEEOBUE S ML T2 D03, HEESRITERIEI &
Bip ) 2L, 2y hTHEEL/DEL, BEROERE H HFRERA L &S
LHZEemuage Bbhs, EEOBUEITEBREDO AN A —I —DOREEIZE S 72, 20
EMSETE S ZOREXHORELFHICED D, BEROANRBIOAOREFHOETR
X 7-51277,

RIS — RS UNEES7S Y N
(i : JICA FHALH)

B 7-56 AAFREADARER
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(3)  HEIkBALR BRI
(a) AR

TINF =2 AT MIRFEOHEHIC LV . B 0B < FHRIC L 5 FEiEEE % L
TWb, F1-7Fa 84 TFDOHAF— AT L THY . FlHELbES AFETE RV
WTHD, ELTAKBEICEDEIZ AN —FFHBRARTHY, Edlfl 2T 2%
5H1D SCADA ¥ A7 LETMT HD T, TG LIcT VX NVE A T OEFOD I /3
F =V AT WA D,
TR ORERL & LTI

TR K B A

AR AR T A

JEMSERE(ERA 7, [EilY v 7 &)

HEE - ST

ZeRIEMGREITHME 4 BRRE SN TV, 2 BIdEE L CRIAARAITEY O 2 %2 T
FREL T D, W%, SRIEMHERITZERY 7 OEE T 2R L, BERICEREZE
REERY 7T 20T, SE T A EEIRAS FIRE R ZEREM Y AT MM —AK
5,

FHHERR OMERL & LTI
B ERUEMERE (R T)

m R
B OREHT LR
B EREE - LT
() #AKT AT A
WK TIEFEREL 72> T D, ETURFIA SN2 ERHRAKA N L —F—HFEE

T, EHIMIC T 4 V2 —DOFREE T L T D, BT AT AN EL, &EICk

B HABEINT K 0 KH - SEEEOMEKBEOBN, BIE - RTORSMEEB LT, &

THEMEDO Y AT AT 572D 2 & — X H 5,

FHTE AR O & LTI ;
FRARR T (F A, 3@ T )
TRKEBIA N L—T— GEH. )
FHfs— LA R L—F—

& R ST

(d) FEEFNFEKS AT A
FBATOYK S AT LOYKR » TIZFEHERIEOT D, BIEREPZRTIARE Yy hD
PKR > T OEIBRIEZAT > T %, BEROBRIEI RFIZLDHKE Y ook b7
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A REY I 7 L5 3 K% E %&V?%Eﬁﬁﬁ
%T%;ET%& = EI

TOVERET HT0I120E, HEKE Y oK AR L, BEIRICHEKAR V7 OERIEN AT HE
IRV AT DM RZHT D,

RRTREER DR & L TiX

B kAT 2H)

B KO EEE

B EERE, LT

7.3.2 IEER

(1) ZEERE

BRERIERIC K D & 1 SRR EMIL, 2013 4F 6 AIZHEE T OMIEN AL TnD, FEE
AT OEEABH AN D 38 AENFRM L TR Y | EEFEMORFFMIEL TWLEZ LD,
2 SHEDEE TR L T WA R A B X 5 L HEDO Y 27 3@ eEZ bbb,
A O EMRTIXEE RO E COMREITY Z EIXTEReno 72, —ENCERLDFHFm7)
SOFEREEEZEZOLNDZ LD, 10FELNICERLOBIEZ GBI« 2 BN H D, o, BifE
DIEMIT. 10%DHAZINEIE D DICIERENE S 720 2, FREEOEH M2 WE
DLETHDH,

HEHROLEIZHIZY . BELROEBIIRETOA L 7 ) - MR T 7L —KEETH LT
D, BAHT S, BETOEBBINTHRT 757y SOZE#EZK 7-6 1277,

i

TE - DFLAE L LR L B TR T 4 b O
(Hih : JICA FHAH)

XK 7-6 BEETFETFHTI7 > FOEME

2. 7= BIOEEEFOIREA K 7-7 1277, 7 L —F B X ORI TEIL TV DA,
PRAEILEE S ARy,
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(Hih : JICA FHARH)

-7 7 L—% LT RS

(2) JibmeEEE

BITEDOREMIL. EHhRE & BIFIRHEIC L - T, B Sh T\ 5, FEEEO 72 UHE
TPV, IR OBES LI L 72 D, IIREEOBURICE LT, UF 0B8R LR IEE D
JihksG2E T 29 %,

B RFDRES

W RS AT R, B EESERL 2D

iR DIRREA X 7-8 1T T, BEIX, Bt FORETHY | B FOREICEFEIZLD
M3 LV, RO K D A= NIgRE S D,

BUIR O b G258 & § 1L FE b RG2S 8 OIS 2 X 7-9 12777,
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HHT TR E
£ 75 BX - BIRERE O QERH
Items Unit1 | Unit 2 Comments
1. Mechanical Equipment
(1) Turbine and Its Auxiliary
a) Runner R R Including model test
b)  Spiral case & stay ring @) O Cleaning & painting
c) Guide vanes R R
d)  Head cover R R
Guide vane servomotors and gate operating
) mechanism R R
f)  Bottomring R R
g) Facings and wearing rings R R
h)  Guide bearing, cooler and bearing housing R R
i)  Turbine shaft R R
j)  Shaft seal and sealing box R R
k)  Upper draft tube R R New upper draft tube cone
I)  Draft tube liner O] O Repair and painting
Replaced with thru-flow type valve
- . Including adjusting pipes
m)  Main inlet valve and its servomotor R R Modification work of existing concrete
foundations
n) By-pass valve R R
0) Pressure relief valve (PRV) R R Including repair of the discharge liner
p) Instruments, devices, cables and piping R R
(2) Governor and Turbine Control System
a)  Governor actuator R R
b)  Governor regulator R R Digital type governor
c)  Turbine control panel R R
d) Speed Signal Generator (SSG) R R
(3) Oil Pressure Supply System
a)  Oil pump with motor R R 2 sets per unit
b)  Qil pressure tank R R
c) Qil piping and valves R R
(4) Air Compressed Supply System
a) Air compressor with motor R Two (2) sets (Normal use and stand-by)
b)  Main air tank and brake tank R Common for 2 units
c) Air piping and valves R
(5) Cooling Water Supply System
Three (3) pump sets;
a) Cooling water pump with motor R R One (1) pump set for each unit
One (1) pump set for common spare
b - Strainers for shaft seal
) Water strainer - - -
Automatic main strainers
c) Water piping and valves R Excluding embedded piping
(6) Dewatering & Drainage System
a) Submersible water pump with motor R Two (2) pump sets
b)  Water level switches with accessories R
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SHE5E T HIEE
Items Unit1 | Unit2 Comments
c) Necessary piping and valves R
(7) Auxiliary Machine Control
a) Motor Control Center (MCC) R R Including auxiliary control
b)  Necessary wiring and cables R R
(8)Penstock Valve R R Thru-flow type valve
a) Penstock valve and by-pass valve R R
b)  Control panel and operating system R R
(9) Other Items for Mechanical Equipment
a) Removal of grease supply system X X
b)  Water level detecting devices for upper reservoir A A Including telemeter system
c) Spare parts and special tools A
2. Electrical Equipment
(1) Generator and Its Auxiliary
a) Stator core R R
b) Stator winding with accessories R R
c) Stator winding main and neutral leads R R
d) Rotor spoke and rim R R
e) Rotor winding and excitation leads R R
f)  Rotor pole piece with damper winding R R
) Shaft, thrust and guide collars, thrust runner, R R
9 coupling bolts and coupling cover
h)  Collector ring R R
i)  Upper bearing bracket R R
j)  Lower bearing bracket R R
k)  Thrust bearing pads R R
1) Upper guide bearing and oil cooler R R
m) Lower guide bearing and oil cooler R R
n) Brake ring & brake /jack system R R
0) Air coolers R R
p) Top cover R R
gq) Hood and air housing O] O Painting
r)  Current transformers R R
s)  Generator fire protection system R
t)  Instruments and relays R R
u) Terminal boxes R R For instrument, control & alarm cables
v)  Neutral grounding system R R
(2) Excitation System
a) Main-exciter and Sub-exciter R R Replaced with static excitation system
b) Digital automatic voltage regulator and R R
excitation cubicle
Epoxy resin molded self-cooled excitation
c) transformer equipped with thermometer with R R
alarm contacts and adjustable wheels
(3) Generator Transformer
3) Outdoor-use three phase ON transformer R R
with terminal boxes and accessories
b) Instruments R R
c) Lightning arrestor for generator transformer R R
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HHT TR E
Items Unit1 | Unit2 Comments
(4) 11kV_Metal-Enclosed Cubicles and
Station Service Transformers
a) 11kV Metal-enclosed cubicles with accessories R R Including voltage transformer
b) Station service transformers R R
0 Station service transformer to receive electric R
power from 11kV distribution line
(5) Station Power Supply Facilities
a) Battery bank R
b) Battery charger R
c) AC power supply board R
d) DC power supply board R
(6) Control and Protection Boards
3) Main control desk, meter panel and protection R R Including recording panel and
panel for generating units synchronizing panel
b) 132kV feeder and bus coupler panels for outdoor Including  synchronizing panel and

switchyard

protection panels

¢) DC power source and battery for RTU

(7) Station Transformer

Replaced with dry type transformer;

a) Station transformer with accessories R R In total three units including emergency
line transformer
(8) 132kV Outdoor Switchyard
a) Disconnecting switches R Replaced with motor-driven type
b) Current transformers R
c) Voltage transformer R
d) Conductors and accessories R
(9) Other Parts, Devices and Their
Accessories
a) 12kV power cables R R
b) 600V Power cables for low voltage R R Including common cables
c) Control cables R R Including common cables
All paints, sealing materials, bolts and nuts .
d) necespsary for overh?iuling works R R Including common use
e) Spare parts and special tools A Including common use

Legend: A: Addition
O: Overhaul
R: Replacement
X: Removal
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K 7-6 BLIRERE & ek DR E DR
Items Unit Existing Renewal Remarks
Facilities Facilities
Plant Condition
1-1 Net Head
. To be finalized during
- Maximum Hmax m 162 161 detail design
- Normal Hnor m 150 150
- . To be finalized during
- Minimum Hmin m 146 143 detail design
1-2 Number of Unit 2 2
1-3 Plant Output P MW 60 66
1-4 | Total Discharge Qtotal m®/s 46.8 51.0
15 (S:ettlng Elevation at Turbine EL(m) 5013 5013
enter
Hydraulic Turbine
. Vertical Vertical
2-1 | Type of Turbine Francis Francis
2-2 | Number of Turbine Unit 2 2
Net Head
. To be finalized during
2-3 Maximum Htmax m 162 161 detail design
2-4 Normal Htnor m 150 150
. - To be finalized during
2-5 Minimum Htmin m 146 143 detail design
Turbine Output
. Pt at
2-6 at Maximum Net Head MW 315 34.0
Htmax
27 | at Normal Net Head Pt al vw 315 34.0
Htnor
.. Pt at Depending on the
2-8 at Minimum Net Head Htmin MW - - turbine manufacturer
2-9 | Turbine Discharge per Unit Qtmax m®/s 234 less than 25.5
2-10 | Rated Speed N min* 428.6 428.6
2-11 | Specific Speed Ns m-kW 144.9 149.9
2-12 | Maximum Pressure Rise deltaP % 35 35
2-13 | Maximum Speed Rise delta N % 50 50
2-14 | Suction Head Hs m -3.5 -3.5
Inlet Valve
. Thru-Flow
2-15 | Type Spherical (Bi-plane)
2-16 | Nominal Diameter mm 1,800 1,800
Hydro Generator
Vertical Vertical
3-1 | Type of Generator AC-3Phase AC-3phase
3-2 Number of Generator Unit 2 2
3-3 Capacity of Generator Pg MVA 33.34 36.7
3-4 Rated Speed N min-1 428.6 428.6
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HHT TR E
Items Unit Existing Renewal Remarks
Facilities Facilities
3-5 Rated Voltage Vg kv 11.0 11.0
3-6 Power Factor pf 0.9 lagging 0.9 lagging
3-7 Frequency F Hz 50.0 50.0
3-8 | Short Circuit Ratio >=1.2 >=1.2
. Main Exciter , .
3-9 Exciter Type Sub Exciter Static
3-10 | Bearing Arrangement Conventional Conventional
Type Type
3-11 | Cooling Method ICBALIW7 IC8ALIW7
3-12 Inner Diameter of Generator mm 7.600 7.600
Barrel
Main Transformer
Tree phase,
4-1 | Type of Transformer two winding,
outdoor use
4-2 Number of Transformer 2 2
4-3 Capacity of Transformer P MVA 375 404
4-4 Rated Voltage Vit kv 11.0/132.0 11.0/132.0
4-5 | Number of Taps 5 5 No-voltage Tap
Changer
4-6 | Impedance Voltage % 12,5 125
4-7 Frequency F Hz 50.0 50.0
4-8 Cooling Method ONAN/ONAF | ONAN/ONAF
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PERE ) DIRK DRIV TV D, B 7-28 1287 & 36 0 JEBES I IXZHMA B 0 | FEE TR
IRF, {mﬁiﬁﬁw>:£ofméﬁw30%oto

73S

%
E

7 FE FITIEEARER TR & PR IR 35
(Hi8h : JICA FHATRH)

7-27 FK bR ORARI

bR

B CL RIS S VN IK B HRK IRRIR L
(Hid : JICA )

7-28  HERELSE ZE{R DOIRL

T/ RSO DTG 6 L OVKIEALE 2 MERE 3 D 720, BIHEEREIC & - TR A % %
i U7z, IR/KHS OHFREE S I3H) 650 m TH V. ZHITEKBIES LV ET. &SVEEGEIC
PLET D, WARNABILRT DY A7 RERHIC K DM, B2 E ~ D85 D
BLURL D IEAHRPLETH D,
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I

\ |
= A} e
~2s, N1 e ,/,-—»JA”’//””/(
= \

\ HK Rk

<

7 U AE Aﬁ\st
|
AN '

‘Jﬂjﬂﬂ : JICA F#H)

X 7-29 K kRS OIRKHESHLEED O HiFE

WK R ROV OWNEA L M LT, R LEAESE, R, 227 V- METOX
B, ary 7 ) —bHEECH -7, ZHHORESIIE, K 730 1R ary s ) — METL
DRPNEGEND, K 7831 TEoicar s V— NELHLOEKEFBEO R D7
HRROBID, —Ji. MR s 7 v 7 SREITHEO & 5 A5, HIEMERIC
£ FrANVERRITEED bR,

BK S FTLLTOBEETT 9,

B AV FNEAIALFHEICLD a7 ) — NETAREAGEFTOER
] :V7U~h’ié:/0)~hﬁlmﬁﬂ®wé
B EK RIS TRE S T T R
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EBE TR

AHF

(Hh - JICA FAA )

X 7-30 My RABEILREDOI

(HHh - JICA FAA )

X 7-31 F&ELOBEH

K 77 BKE b RVNERBRRE R OB

Total distance Section Concrete Defect .
Leakage into
from surge tank length Flakin Exposure Hollow through |  thte conduit Note
(m) (m) 9 of rebar the lining
_ B R R _ R Intake & inclined part of the
conduit tunnel
567-392 157 2 1 17
392 - 1 1 The Big Hole
392-288 104 1 5
288-180 108 4 10 The area tunnel was estimated
to be constructed by open cut
180-0 180 11 2 - 24
- - - - - - Surge tank
18 4 1 56
(L - JICAFHE)
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A > FEY I 7 L5 3 KA FEEFTRIE F3EEN R A
EBE T

2 V7 bhrxnw

MePGCL % 2014 EIZ Y &7 b RIVONEHHE L FE L7z, bRV NEHA I
Kyrdemkulai 2 A DKMz TP, Boka kv 180m Ttk TOXMIZBWTCER Sz, b
¥ AROVINETIRA CIEEE 28 FEFTO R RSB SRS TIR Y, BINEERE6 m H7-0 1L EFToAR
BELRD, TNOORERIE, 207 U — MI<EE SHOBEH, BLOTA =70
HETH Tz, K 7-32 IZINERE I W TR SN ERBEL =T, V7 bW
HFREDORERITER 7-8D LBV,

U r Fr BT OSEEIT S,

B AV NEAXAREICL D27 U — NETLREAEITOERE

B 227 V—hNIkBarr ) — NETXREHOERE

B EK N RS TRIE Y 7 T b

(H 8 : JICA

%“E“
mr
=

X 7-32 =227 U—RMBELOZ{ (2.1mX1.5mX0.6m)
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ST T W
% 78 V7 FURNVNEEREROME
‘REPORT OF LINK TUNNEL BASED ON INSPECTION CONDUCTED ON 29th April, 2014
CHAINAGE SIZE OF HOLES )
Hole Location of
No. (in Approx. length | Approx. width |  Approx. depth Holes Remarks
metres) {in metres) {in metres) {in metres)
1 8.00 ) Crawn
2 11.00 0.4 0.4 0.2 RHS
3 17.80 Crown
4 22.30 Crown
5 26.70 Crown
6 41,50 0.2 0.2 0.1 Crown
7 46.00 Crown
8 50.30 0.3 0.2 0.1 Crown
9 54.10 Crown
10 57.50 0.2 0.2 0.15 Crown
11 60.10 0.4 0.2 0.20 RHS z
12 61.90 1.0 1.0 0.45 Crown g
13 64.50 0.2 0.2 0.10 Crown 2
14 67.00 0.1 0.1 0.10. .. Crown.. . % o
15 68.80 01 0.1 0.25 Crown -3
16 72,20 0.1 0.1 0.10 Crown e
17 | 7370 0.3 0.4 0.30 Crown 2
18 | 77.10 0.3 03 0.30 Crown a
19 80.90 0.2 0.1 .10 Crown
20 84.60 0.1 0.1 .10 Crown
21 88.60 1.8 0.45 0.25 Crown
22 93.10 0.3 Q.2 0.10 Crown
23 98.10 03 0.2 0.10 Crown
24 102.10 2.1 1.5 0.60 Crown
25 122.60 0.1 0.3 0.10 Crown
26 152.60 0.3 0.4 0.20 Crown
27 165.60 0.3 0.45 C.60 Crown
28 182.60 Crown
(Hih - JICA FRA M)
745 OKIEEE

Umiam Umtru Stage 111 J8FEFT 1T 2 RO KIESE L HT 5.
WA IS IV T, ARESE R A & B AR E I E 2 K DS R A A Feh L7,
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EEXVEEHEY T, 7o =70y 7 20006 Lift, 7o H—71v27 No2 b Fif
T A= my7 No3 /b T, FEBEBRERO L, THMEEBREE SR, TEMERE S

X 7-33 JKESKEOE (8 : JICA F#H)

(1) KESEWNEHHE (EBIKTER)

2017 42 12 A 6 A, KESE LBEAERO SR~ v AR—AnhbY—T 2 7 ETOXHD
IR 2 e L7, KESENH TR L2 a7 03B bid, RERET A b
Ve —THIA L TEIFKI S mm Th oz, KESKENTOBENHERIND, ZHiTL-
TEENHLE OSGE, KIERADIKEA I D,

(Hi8h : JICA FHATRH)

B 7-34 KESHEFEOWNHORN (BEIX2 58E CHRE)
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(2) KESERERE

B RFCZ L > T2017 412 A 5 B D 7 HIZEB W CUKIEEAERERE % FhE L 7=,
KIESBEITEICLLTO 5 >ORXME NS D,
B EEHEERES . VX LEERE (T h—7 1 v 7 Nol)
B IR . SEARENST U —7 8 v 7 No.2
B PR T —7 v 7 No2 XV TR
B iR T h—7 v v s Nod LV Tl
B OFERHEEERES . RFERT RR

BEFAA L, EFEOKESRE OHIFEE &2 X G Lz, MEHS~DT 7 8 X% E &
LC, Epigesss e 5 Wi, HREHZE S 3 Wi, Tt L v 2 Wik 238 E LT,
WEFA T4 20 Wriki TITV, X 7-35 (W & B0 8 OHM, TR, ZAfloznZEiT
16 M CTOWEZAT > T2,

H-1 {H-2/H-3 H-4

Right side Left side V-1

....................................

....................................

Bottom V-4

B 7-35 AREREDOWTE

PR L REHEZRFET DRGIRER LEAFT DI ENTERN-T2D T, MeECL
DHIETH5H MeSEB IZ L HEtHHEELA B L7z, MeSEB DaFHEEIZ LITEE O FHEIX
JKEEIZ )G UC 8mm~30mm & 72> TV 5, MeSEB FtHE EI R TE#EHARILE 79, £ 7-10
DEBY,

*};ZF RERERITR 7-11, & 7-12 0 LBV, WERER R L MeSEB 1A E DM TIIFHE

R BT, AKEEE BE - PRI T, BRERERS R EES R TREE L
Djt%inof:o ZD XD REMICOWTITREHEAEIE L CTHEE LT, Wi o/ EHl
EEZEH L THRIEFMZITV, HEHEL D KON TREIZIUTO LB LHEIND,

1 SKIERRE
I RHUER: 1.8mm
FEMEES: 1.4mm
/IR 0.8mm
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B 2 SOKESE
RAREHEK:  2.2mm
EERERS: 1.6mm
I/ PRERRSR: 1.0mm

BAEDOHREITHRGIE LD b/hEW, BREMAREOITL A DR S IIRET 2EHE LD b/
ST RN B 5, BREDRDNIZE S 1T —RIICHE B SN DREHE R 1.5mm XV
HREWD, SFISHIIREFIRIS N 2@l T 2 28BN,

HEf A A UK ESRE 2R T OMEREIIAT > TR S FMAERMIIRES L TV D, &
MR FHBEFE I Z B W TR TERERIEOMAE 2TV FEREIE1T O 2 LR ETH D,
B OIS TJEBIBFFICOW T, B A S L < ITMmA1T 9,

# 7-9 MeSEB FHEEIC X B KESE AR

Grade of steel: ASTM (A) 285 GR (c)
Gross head: 168 m

Diameter of penstock: 2.59m

Water hammer: 33% of gross head
Provision of corrosion: 1.5mm

Allowable stress for normal condition: 1,162 * 10* kg/cm?

Design thickness: 8 mm — 30 mm (£ 7-10 Z &)

(M : JICA F#ARH)

F# 7-10 MeSEB HEEIC L B KESKE DIRE

ASTM (A) 285 GR ()

No. Statically Head (in m) Thickness (in mm) Note
1 o - 37 8 From the measurement records, the
2 38 - b2 10 min. thickness of the original was
3 53 - 62 12 assumed as 12mm.
4 63 - 77 14
The original thickness where the
5 78 - 87 16 static head is approx.33m or over
was assumed as 16 mm.
6 88 - 97 18
7 98 - 112 20
8 113 - 122 22
9 123 - 137 24
10 138 - 147 26
11 148 - 162 28
12 163 - 168 30

(Hgh - JICA FAA )
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#z 7-11 KESKEREAESR (1 58%)

X 7-36 AKESKERER BRI

A REY 37 55 3 KN BB el A

EBE TR

(M« JICA FHAE)

(H29 4£ 12 A 6~7 BHEIE)

a b c
Measuremen Design thickness Assumed original
t Location Max Average Min by MeSEB's ;
) thickness
Section paper
(mm)
(mm) (mm) (mm) (mm)
S-1 12.0 11.44 10.6 8 12
S-2 Between Valve house 12.8 11.97 10.8 8 12
S-3 and Anchor 16.2 15.71 15.2 8 16
S-4 block-2 16.2 15.60 14.8 8 16
S5 16.0 15.40 14.4 8 16
S-6 15.9 15.55 14.6 8 16
57 Be;‘l'(‘)'ecir_'zAa:;h; ' 157 15.08 142 10 16
S-8 15.9 15.52 14.5 10 16
S-9 Upstream of the lower 25.5 25.03 24.5 24/26 26
S-10 embedded part 25.6 25.19 24.4 26 26
Estimated lost thickness based on sectional minimum points
d e=d-c
Measur'ement AssurTled original Lost thickness
Section thickness
Measurement date: 6™ - 7" Dec. 2017
(mm) (mm)
S-1 12 14
S-2 12 1.2
S-3 16 0.8
S-4 16 12
S-5 16 16
S-6 16 14
S7 16 1.8
S-8 16 15
S-9 26 15
S-10 26 1.6
Max 18
Average: 14
Min: 0.8
Standard deviation: 0.3
Average + Standard deviation: 1.7  (0.043mm/year)
(Operation years: 39)

(88 - JICA FHA)
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F 712 KESKBERENEER Q58%) (H2412 A 6~7 BHEIE)

a b c
Measuremen Design thickness Asstimed original
t Location Max Average Min by MeSEB's .
. thickness
Section paper
(mm) (mm) (mm) (mm) ()
S-1 11.8 1112 104 8 12
S-2 Between Valve house 11.6 10.89 10.3 8 12
S-3 and Anchor 16.1 15.70 15.0 8 16
S-4 block-2 16.4 15.73 15.0 8 16
S-5 15.7 15.11 14.0 8 16
S-6 15.8 15.30 14.9 8 16
7 Be;‘l'(‘)'ecf(r_‘zAa:;h; ' 158 14.94 141 10 16
S-8 15.8 15.44 14.5 10 16
S-9 Upstream of the lower 25.5 25.13 24.4 24/26 26
S-10 embedded part 24.9 24.48 23.8 26 26
Estimated lost thickness fromthe sectional minimum points
d e=d-c
Measurgment Assurped original Lost thickness
Section thickness
(mm) (mm)
S-1 12 1.6
S-2 12 17
S3 16 10 Measurement date: 6" - 7" Dec. 2017
S-4 16 1.0
S5 16 2.0
S-6 16 11
S-7 16 19
S-8 16 15
S-9 26 16
S-10 26 2.2
Max 2.2
Average: 1.6
Min: 1.0
Standard deviation: 0.4
Average + Standard deviation: 20 (0.050mm/year)
(Operation years: 39)

(88 JICA FHA)
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(3 X ofth
SR EN B LTI H RN T D EFTARD HiLd, KIEERE OISR IE HE
Bansd, £z, WM TRBIOEE L —% - LT OBERENVLETH D,
SEFZE TITKHE - FEEHD 10088 H D3 FHE S CTER Y | KB KM AR RS 8N
HAREMEN DD, WEFEIIIKESKRE T v h—T 0 v 7 OfiREES LRV, WEFE
TIXZEM LT 2 Z RIS,

746 EEpTEE

(1) FEITEE

SUEEZE TR - BEKOH T (10%) MAEHE STl Y, BENERE~EMT 2
BRMFEOEREZZBETHLENRD D, LNLEND, ZiRKEEZATTLIZENTE RN
7o, BEFMEDOREIIAITH D, dEFHEFH I TIXH ML D WA RIS T 5 AR
ZEE LT, KEOBRGFHEIZL D EKEAT A NIT140 b Th D, EFEORER.
AT AN 10%RRED FAPBEIND, ATA MO ERIZH LTI, XRICEk-T
KET 0T iR 5, FEHERETBMIC R DG 22T 2,

FRUTMA T, HERER (AR ET) ORFERLICKTT 28EE FE T 5,

(2) FEFTRERICEE U7
FEATICIE, Bokn s — bk 2, HECOM 2 MRS 5, FRED A V7 F v A3dEE
FEIZBWTERT S,
HEEATHHE O E BT OWEEBEIZ OV I EFITHAE L Ty, K& 7 - EKRED
Biax 5 oWEFERICBNTHEETT O,
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ELEOWEHEY T, BEFLR, MU TTaT, i ea s
s e o ai e (11 JICA JEEELD

X 7-37 HEFREBROHE

ﬁruf k
mmu& k
7-38  HukEEE (Higt : JICA F# D)

7.4.7 EHZAE

(1) FEAT~DIEK
EAI~DT 7 ZERKIL. BV A P~OTEERK TH 5, HEBITE AR T
D, RRLEMTHRATWD, 772 AERKITHEFED RPEMICB N THEL, &V$
¥EomEIZbIEH SN D,
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FRUCIN AT, Kyrdemkulai %2, U > 2 hrxvBokd (Face-) | 3K b2V EUK
1 (Face-lll) . =T X7 AL v FY¥—R~DT 7k AE %@Eﬁ{l@%ﬁﬁo oo
T 7 AEDIE E A TIHEEE STV R0, Umiam Umtru Stage 1 B AT I TR e, 2
EfHZ{ToTEBLT, INOLOT7 7B AERITEETHD,

(High : Google Map)

X 7-39 Umiam Umtru Stage |11 38 EFT&-RE DALE

() AL —F—EEF
Umiam Umtru Stage I FEFEFTIX 3 > 7 MMZ X - TH NEIEBITON TV D, FEEATIKE O
£IFTa RS FEMTNEA 2T gy« N Hn—F IO EEEICEAE LT
Vb, ZHIUBIFFEFT D ZNZEI 6.4km, 2 km OHLSIZAE ST 5, 2D DAL L—H —

FHATORES LI L TBHEZTT I,

7.4.8 KM - LRBIMRO SIEHFH
KERE « HARFREDOSAEFEIILL T D BV,

(1)  Kyrdemkulai 7kt
(@ &
B EEEA~OPKILRE
B KRB (7Y hAVR) . a2 U — MekES
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(b) Huknm

Al NPT N W 1 e = e

B HUKEERE, BukO N7 v v a Ty ZERES
(c) ok

B KM 7 — MERE
(d) B - EHRE

B YOS UOKE R E R

(2) Nongmahir f7 7Kk
(@) kM=
B o2 — MEkE
(b) HEHE
B OER AR
(c) Hukn
B fukO b7 vvadyrEkE

) hrxnu
B VIOV F U BIREA S NEAZ MY — N (V7 R, KR
NS

(4)  KESRE
B PEERBUE A, SRR - SR
B EE TSR, S FL— 8 - LT ERE

(5) FEEATEE
B REITAEEME, RETAENE (FESRMET) |« HAEMKE, ko s —
ko« HE O — MERES

(6) iE R
B TR RERKE, AR — X —FETSE
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F8E EERMUEDOHLENE

AFRAHES Fh L CTEE T NESMEA LB E TS FHICOW TR L2 RIE, DITo@y
Th D,

8.1 BARMOBK
8.1.1 AT T YN L OJELHIX DK ERM

(ML : MeECL #2fi% k2 21 JICA FAA I ERK)
X 8-1 XEERMK

AT T ¥ I L ORI OEE R (2017 4 11 A BUE) ZLLFITRT,

HSERTT (WB) 233206 L CV>% NERPSIP  (North Eastern Region Power System Improvement
Project) (Z & ¥, 220kV Killing - Mawphlang 258 #¢ (83 km) ., 220kV Mawphlang - New Shillong
EEM BL km) BEERTTHL, ZoOTuV s FOFEMIZEY, 2019 FEITIEA ST VI
DOFFERLTHD o U HNE T 220KV EEBRMEH SN TFETH D,

il & D @@, Killing Z2#%FT. Khliehat (PGCIL) Z##T. Nangalbibra 28 % At ¢ F i

LTWa,
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8.1.2 Umiam Umtru Stage Il 38 EATIZFR D RH

Umiam Umtru Stage 111 %& 78 7 BH PR O BLARASHR X 2 LU R ISR 7,

(8 : MeECL 2L B 2 SL1Z JICA FRA I 1FERL)
X 8-2 Umiam Umtru Stage 111 3% EFTEH B E D B SRR

Umiam Umtru Stage 1 & &EFTIE, 3 2>FT (Umtru & ¥ 7T, Umiam Umtru Stage 1V & # 7T, Umiam
Stage 1 JEFEFT) DOFEFT L 132kV X EME (& 2 [HI#R. FH6 [\If) THERiSNATWD, 2B
A D FE T2 H&EFENL, Umtru 288577, Umiam Umtru Stage IV & HT CHE L 7= /) & Umiam
Umtru Stage Il J8FEFT TR L7-E /1444 L, Umiam Stage | FEEFT A4 H L CRFEHLT
HDHvm NS aabfb\éo Z®7=¥, Umiam Umtru Stage I11~Umiam Stage | ¢ & D]
TAE < 72 DI &

8.2 EBhRMAILODVLEM
8.2.1 UKL
2019 I DEIFEIRIL A LL 2R T,
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(Hi3t : MeECL)
X 8-3 20194t — 7 KRHIRIT 2 BFREL

Umiam Umtru Stage 111 & #FT~Umiam Stage | Z8 BT OB EHRIC 2 [BIFRAFHT 106MW O
WIRANRAL TN D, T OREMMOXER =L, BI/E 80MW, [EI#E (FFE : panther) TH V| 1
BRI 344 25 & . Umiam Umtru Stage 111 Z8FEFATOH B 59, ARHAlOFHE Tk
EOMRNREABIRT 5720, 65k L—I2 L0 ARHER £ 325056 L Tt oMMl 2 LT
%o ZOXH & LT, MeECL & 50~60% D 15 EEZ¥ S48 23 Al HE 72 #FE (HTLS : High Tension Low
Sag) ~DOREZFE L TR, YUEFETZT TRICIL, MRFEATH D,

8.2.2 FRMEEM

BIEDE ZAATTVINNORFERICE L CRBELEMEDORMBEITELS | X512 2019 412
ITWB D7y =7 hE LTNNEZE S EACEED 220KV B2 2508500 U, BER D2 E
M ERRAEND,
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8.2.3  HIENR

220kV A D FEFEHL~DE AIZfE- T, Umiam Umtru Stage 11 385

JED 132kV AL D43 EI%E |

J:D%EJZ

AT IBUNT 40KA THE— LTV 5

8.2.4 fiim

50 L L D FEL N A

TR T D LR
Bl A 728, Umiam~Umtru %

B S BOSEFEETET T HHBE T2V,

AT XMOFH %¢uf%évu/ﬁWifﬂwv%*ﬁ&@@#éi%@2m9$@m
picE BiE L CBEICAE > T D,
FEROUEN RIAEN D 725, Umiam Umtru Stage 11 58 7E

WM ZER 7L LTh, 6 MW O IR LT 132kV 2H & #5k 3 5 LB

2R,

8.3 EBHRENOHE

DEEO TR N T

 ERRR I
B ATIBLR D 60 MW 25 66 MW

AL ENE

AR DRI G & 70 28B4 SR OWE 2 LI oFRIRT, £72, Umiam Umtru Stage 111 %7
BRIZOWTIE, SRS LT, A B(LZX D201

Fff~Umiam Stage | F&FEFTH D%
MePTCL @ H &4 TR EERICIRY B2 5 2 ENFHE I T 5,

K 8-1 AREAROEEMR

BE | L— MR | ERRE | R T B A
Umiam Umtru Stage Il HEPP - ACSR .
Umiam Stage IV HEPP line | 132 kv 8 km Panther Single 1991
Umiam Umtru Stage Il HEPP - ACSR .
Umiam Stage IV HEPP line 1l 132 kv 10 km Panther Single 2009
Umiam Stage | HEPP - Umiam ACSR
Stage 111 HEPP 132 kV 18 km Panther Double 1978
Umiam Stage 1Il HEPP — Umtru ACSR
HEPP 132kV | 41km Panther Double 1964
(L : MeECL)
BUHIER A 2 & &SRR L 7o ARFHA S S O BTl A A — Pk L O Ha LI TITR
B
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(Hi#h : Google Earth)
8-4 FRAERBOXRERERA A —T

(JR#R: 1 132 kV2 [EIFR LR, B 7 #8132 kV1 [ EEHR)

(HHL : JICA SHAERHY

X 8-5 EEBROEWR

(/£ :  Umiam Umtru Stagelll P/S - Umiam Umtru Stage IV P/S line T 25743
4 : Umiam Stage I P/S - UmiamStage I1IP/S 257 ##)




{2 REY 27 A5 3 AN REEI S F LR
RS TR E

BUHFR A OFE R, AFHENRORTOREBRICBWD TSN W LEEH SN TND Z & 2R
Uiz, W2 UIE, EEEM Z A L T D7D RMIFEA L THH LR LW S R H
Do

(H#h . JICA P ERE)
8-6 MNWLEE

(Umiam Umtru Stage 111 ZEFT - Umiam Umtru Stage IV REFT line I&EHR)

AR RT SR, IUEHIISI L T A 720, HESCEMRORELZZ T T 5, #i&#% 50
ERl =8O HONTH, ALBCRE R EDFE L WAHER N & 2R LT,

(L JICA SHAERHY

X 87 B TREHMDLHILIRE (Umiam Umtru Stage 111 F8EFT — Umtru REFT £EHR)
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EERORSFIZ OV TR, B SRIIITONTE LT, EERR T ORER &2 RNESIC
Fhi L TWARETH D, LorL, BROWECEIERE R CORMIEELE Z Lo FHigREN
RN LR LT,

i, AR RORERDOFHLBEATE LT ERRREBEAMER L TV D72, WEDLE
IR EHIWTTE D,
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BOE BEEMEH. HERETEEH
FVEH DY M 170 5 P KB IR 2 FRICRT

9.1 AFEXICHEY SHEBOMAH

MeECL I Indian Electricity Act, 2003 (235 < BFEOFEmOF R, 2010 4 3 H 31 HIZATH D
MeSEB MRSt AL SN D Z & TR ST, MeECL [ TFREAEHZEH L TR0, Fitkeatt
T D MeECL D% &L 1T, FHE (MePGCL) | A ESfE (MePTCL) | EldEZ 4t (MePDCL)
DA FLNFR jémm\é MeECL DA% 2 LA FIZRT,

Chairman-cum-
Managing Director

Company
Secretary
(MePGCL) (MePTCL) (MePDCL)
Director Director Director Director Director
Generation Transmission Distribution Finance HR & Adm

(i MeECL $2 (I K} 2 212 JICA FHA R {ERk)

X 9-1 MeECL DX

A7vavxs hOEEHTE 725 MePGCL D#H##ki. Generation Director % %E5H|Z, 3 44 @ Chief
Engineer THERL SALTH Y . FEEHM, FEERTHE - EFREM, A T TR - INKIJERF THERL
SNTWD, MePGCL Dfifk[X 21 9-2 1Z7~7, HERIIKHARM & LAERFT I35 2 DOk & 722> T
B BRI OFER X, Generation Chief Engineer, 3 44 ® Supermtendmg Engineer, =L T4
4, O Executive Engineer THip STV 5, BIEEITIA 4 OFREHRIZE L TH Y, Umiam Umtru
Stage Il F& &P Generation Circle-11 [IZFTE L T\ 5, %ﬁ*&ﬁﬁﬂﬁ%@ifg%ﬂﬁﬁé% 9-3 |Z/R T,

+ ARSI 3 Maintenance & Small Hydro Chief Engineer, Superintending engineers, 4 % ¢ Executive
engineers, < L T Assistant Executive Engineers {Z L ¥ i & 415, Umiam Umtru Stage 111 8 &EFT O
- ARFRE O E FAHERF X Kyrdemkulai S53%5FTI2 4 % Hydraulic Structure Maintenance Sub-Division (Z
LoTTbhTWd, HAREMOEEMKX 2 9-4 1IT7-7,
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Director
Generation

Additional
Chief Engineer

Superintending
Engineer

Chief Engineer
Generation

Chief Engineer
Hydro Planning & Hydro Construction

Chief Engineer
Maintenance & Small Hydro

(Hii: MeECL $2{& k2 2512 JICA FHA A 1ERK)

X 9-2 MePGCL D#E#RX

Chief Engineer
Generation

Additional
Chief Engineer

Superintending Engineer Superintending Engineer Superintending Engineer
Generation Circle-1 Generation Circle-1l Generation Circle-HQ

Executive Engineer
Generation Circle-I

Executive Engineer
Generation Circle-1l

Executive Engineer
Generation Circle-1ll

Resident Engineer
Stage-I

Resident Engineer
Stage-IlI

Resident Engineer
Stage-I

Resident Engineer
Stage-IV

Resident Engineer
UPS

Resident Engineer
NUHEP

(Hi#: MeECL 2Bt RE 4 25T JICA FRA HI1ERK)

9-3 MePGCL DOfEREE (BX - HHPT)

9-2

Executive Engineer

Generation System
Protection Division
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Chief Engineer
Maintenance & Small Hydro

Superintending Engineer
Hydraulics Structure Maintenance & Small Hydro

Bxecutive Engineer Bxecutive Engineer Bxecutive Engineer Executive Engineer Assistant Executive
Hydraulics Structure [ | Myntdu Leshka Civil | | Myntdu Leshka Civil R Engineer
Maintenance Division Division-I Division-II Small Hydro Division
Assistant Executive
Engineer Stage-I, Il
Assistant Executive e -
Engineer Stage-Ill, IV (Hjﬂﬂ- MeECL ?%@'Eﬁ*%é’%&i JICA ﬁ}ﬁﬁ'ﬂjﬁi)

9-4 MePGCL OHEMEX (+AERM)

Umiam Umtru Stage Il %7EFTIX. MePGCL O LiEHA SN TR Y, ZOMBIIFTETH D
Resident Engineer #4£5H(Z, Operation 7 /L—=>"& Maintenance 7 /L — 712 K > THERL S LTV B,
ZNEND 7 —7Z13 Assistant Engineer & Junior Engineer 23\ %, Operation 7 /L — 71X 1 81 7
4 D 4 BERHNZ T 24 e 3 22RENES CH BT OEER SR 21T > TV 5, Maintenance 7 /L — 7 1%
A OMEFFIE G H & L TR Y . HM SRR RE 2 R o T H IR E TR L T\ b,
AR O MERF 21T > T % Hydraulic Structure Maintenance Sub-Division (%, Assistant Executive
Engineer, 2 4 @ Junior Engineer 4, & 7 — b AR L —F —EOREMEEAFTE L T\ 5, Umiam
Umtru Stage Il F&EEPT O FE XIS O T2 Rk E 2 X 9-5 12, LARERFI O = 70kHikX 4[4 9-6
(N7

Resident Engineer
Stage-Ill

Assistant Engineer Assistant Engineer Assistant Engineer Assistant Engineer Assistant Engineer
Maintenance Shift A Shift B Shift C Shift D

| Junior Engineer | | Junior Engineer | | Junior Engineer | | Junior Engineer | | Junior Engineer |
Technician Techn.ic-ian Techn-ic.ian Techn.ic-ian Techn-ic.ian
Electrician Electrician Electrician Electrician Electrician
Welder

(Hi#: MeECL 2Bt RE 4 25T JICA B HI1ERK)

X 9-5 Umiam Umtru Stage |11 3 EFTOMBE (BEX - HHREEF)
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Assistant Executive
Engineer Stage-Ill, 1V

| Junior Engineer | | Junior Engineer |

|
Radial Gate Operator
Pump Operator
Water level Recorder
Engineering Subordinate

(Hid8: MeECL Rt &Rk & FIT JICA SR HI1ERL)

X 9-6 Umiam Umtru Stage 11 Z&ERT DM (LAREEM)

9.2 EXZEMmHEEDERAFDIRE

Umiam Umtru Stage Il R &EFTIZ MePGCL OEHE FIZB 2N TRV, A7 v =7 Mk
MePGCL B ERE 72> THEET A Z L1c2 b, ry =7 MEHIE MeECL NIZ PIU - (Project
Implementation Unit) Z % &3 %, PIUXMeECL DHATIEIC L Wik S, Y uy=s h~F—
DA (EMER, KR, EBH) o%EIZH S, ZOMAERE. Director Generation % 4 5HIZ R
AR 3 L OV ARHER 2 AL 2402 Chief Engineer,  Superintending Engineer,  Executive Engineer,
Assistant Executive Engineer | % L C Assistant Executive Engineer 11 {Z X W #§a & i1 5, PIU OfHAR
R A 9-7 IR T,

BB WETnY = NETHROEEMERBRE~D A L— X2 BAT2EE L725E 125 Umiam
Umtru Stage Il FEEFT O HERHCHER D> TWDMEN, ®WETu Y =7 MZbEbb Z &
BDEELNWEEZD, ZODIZH, Py MIFEARRORERRICRB T, AFLKE
DR AFLIS LU R A — 0 — L DEID AR ATV, WE TH B TIX, MePGCL % HifiTHy
WZHR—1F25EEHIT, MePGCL D= Y =T |2k 2 THEHEF OB LELTTH Z L NL
FLV, Tz, a>H ¥ MEIMePGCL = V=7 OAB IO T a v =7 NMEHEES
A ESHEDLTOIT, Fv XU T 4 — BT AT EBITI T EERET D,
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FHTE T W
Director Generation
4| Sub-Divisional Officer |
4| Project Accountant |
Chief Engineer (E&M) Chief Engineer (Civil)
I I
Superintending Engineer Superintending Engineer
I I
Executive Engineer Executive Engineer
[ : ] [ : ]
Assistant Executive Assistant Executive Assistant Executive Assistant Executive
Engineer | Engineer 1l * Engineer | Engineer 11

Resident Engineer ., s MeECL #2161 #82 217 JICA B (R

X 9-7 PIU DO#EKEX

9.3 #X - BE MEEEAFORE

WER L, AEOFHRO L L ICREITRE DRI OMFFE A i EITo TN T ENEFE
L< . BEQEFIZOWTIIEEDOLBEIEIT/RNEEZ b D, SERTHR THEIREROCMRED K
AL LITNA T, BEOMMBICITRmERBENAGE T 2= Y=T00b, HiZG, ¥
FAPEDEWIEANE TERFTE L TV, i THE THOERITHB W TS 20725t s 23 rTRE 70kl
MThHdEEZD, LNLRRGL, HIFED ) 0T OEESS AME I L Cid+5 5 S i
TWRVWIRILTH Y, ZORWMESET D721, O&M FHEkERED M L2 AL Li-F v Xy
TA— BT 4 T RFMTDHIEERET D, ZOF ¥ NN T 44— EAT 47T &
LG 721 T <L EAREMIZ OV T HIHEER 1TV, E T E B ORI e L~ E
AL EEANET D,
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%10 E 2R3 E

10.1 HERT D 1—)L

BIRO TR Y 2 — WITAF SN T2 APPENDIX-1 D 2 B0 Th b, TER~A LA h—
YIETROEBY Th D,

Mar. 2018 - Jan. 2019 : =t W)L ¥ o FfiE

Feb. 2019 - Jan. 2020 : AFLKFEDOHEf - = N T 7 X —DIEE

Jun. 2022 : B - BRI TSR AR
Feb. 2020 : AKPHERE « LARERAR O SER AR
May. 2023 : BHETE T

10.2 HIREBEEDEER
10.2.1 FEE RBEOEAIRML
A2 RCIE. MR Y OBROIZHEILS LB AR LT 720,

1022 Fuv =/ NEEEREONR

HBEBEHFEL D ONRIZ. LT LB, ey NMERITES - WG, AMes -
TR, 2oV T o7 =B R Bid, TREETHEKINLTWD, F8 IR,
S, B—B TS T, L— T 20184FE2 AOM - £ RAE—DL— FEFH LTS,
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# 10-1 Summary of the Project Cost Breakdown
fEms FC LC Total Total
(mill.JPY) (INRCr.) (INRCr.) (mill. JPY)

1 |Renovation works 2,256 116 245.2 4,267

Electro-Mechanical 2,256 67

- Hydraulic turbines 737 2

- Penstock & main inlet valves 268 -

- Governor& compressed air System 74 -

- Cooling & drainage/dewatering system 52 -
12 | Hyd_raL_JIic generators 660 3 196.4 3418

- Excitation systems 58 -

- Control & protection system 184 1

- Related electrical auxiliary equipment = 20

- Main transformers - 10

- Outdoor switchgear equipment - 12

- Installation work 223 20

Hydro-Mechanical and Civil - 49

- Kyrdemkulai dam and reservoir 3]

- Nongmahir dyke and reservoir 1
1b |- Tunnel 12 48.8 849

- Penstock 25

- Powerhouse 3

- Management and operation facility - 5!
2 |Import tax (7.73%) 0 14 13.7 238
3 |Engineering consultancy services 556 3 35.0 609
3a |- Consultancy fee 390 3 254 443
3b |- Capacity building 166 - 9.6 166
4  |GST (18.0%) 0 57 56.9 990
5 |IDC (1.5%) and Front End Fee (0.2%) 237 - 13.6 237
6 |Administration Cost (2.3%) 0 7 7.3 126

Physical contingency
! (Construction 2.0%, Consultant: 5%) " 3 73 127

Price contingency
8 (FCL.7%, L C3.9%) 187 18 28.4 494
9 Total Project Cost 3,313 217 407.4 7,088

(8 JICA FRA)
(1) EX - BHERMEO = 2 MEE L

=

AR - BERGR D = A NI New Umtru @ P8 FLAi#% (Contract Price) Z# JEAIZ LT, L FOF

JIETRIES > 7,
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Procedure of Cost Estimation (E & M)

* Removed items notincluded in renovation,

1. Selection of items due to overhead cranes, emergency generators, efc.
differences in specifications *  Addition of reverse engineering, mamntenance
tools, etc.

*  Correction by wholesale price index from 2009

2. Correction by wholesale price to 2017
mndex { The bidding price of New Umtru 15 for
December 2008 )

¢

3. Comrection for difference of *  Umiam-Umtm Stage I : 330W, =1-2*5"f.|'1.1'11-l
output andrated speed . New Umtra - 20MW. Ei{rﬂ'ﬁn-l

ik {:'3'1'_1'5 '_315“3'11 for bidding price = Correction for bidding price vanations because
Vananuomns the contract price iz the lowest price

B 10-1 RFEEBAREL Y OHE E&M)

(2) KMEE - LARATHEORME
KIHERE « TRTHEO I A MIFMMEHEOREEZ AL LTRMED 7=, Hifild MeECL
MEDEXEY ., BEOTEESBM L CRTE L,

10.2.3 RS HEEE DY M

RS DN F R & 51795 MePGCL OFxRtfiEH R & i L2 R 2 %
10-2 (27, kW 720 O 2B 5 L, BUEFZEITHHFHX TH S New Umtru FEFERTO
FERITHA_TLMTH S, E7-. Umiam Untru Stage 1l D FZEE 1305479 % Stage | 3L
Stage Il OYE & HHE L T o T D, ZHUE, AT —n AU v MTEDEZAPKREN
EEZLND,
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e THE
# 102 fEHEL OEEELE
HER .
FE IN -

s PO | (o017 st CHITE) KW b7 D SRS

a. Umiam Stage | e 5,040 H 5 MH* 14.0 5 /KW
b. Umiam Stage 11 e 3,131 /™ 15.7 77 FH/kW
c. New Umtru Biax 10,944 H 71 54.7 T3 /KW
d. | Umiam Umtru Stage Il & 7,088 & M 10.7 5 /KW

L [EE ORI RS E (@ b), BUMOR] (o) . JICAFRAEMNNC L2 M (d) X 28 Eicx LT
THEEMmFE % 5 8 L C JICA AR 1 CTHITE

1024 =X N7 v FIE T o OIEEEEK

Tuvzs NMERITBRZZBE LATRO LBV EH I TWA N, Yev=27 MHIZT
FEOHEA OB NUOZERNZET B D,

[ I 2 i G N

Tuav= s hORIE

PA=RVE S/ A NY N

JPR., INR D23 L — bk DA H)

EEE

TuY = FORBNENTSGE. AL OEBERCAMRENEZ L LEALND,
L7zino T, ry=7 FOEEFFREITHERSCNCERIND 2 LRI ND,

10.3 FHERE EHHEK)
10.3.1 FERWBLE A > FRNOREO T 12 = 7 - Olal =)

Central Vigilance Commission (CVC) %, [Common Irregularities/Lapses Observed in Award
and Execution of Electrical, Mechanical and Other allied Contracts and Guidelines for Improvement
Thereof] (LLF. [CVCAHA FT A4 L)) /L TWD, CVCHA T4 Tl
NBRBEFALZRRE L TV D,

FEEEIZ New Umtru HEPP (2x20MW) & Myndu Leshka HEPP (3x42MW) OFREEIZ ISV TIE,
Bl O L7235 4~ DO BAVEDHERT & & 22 Bl ) 2 B3 2 8LA~ 5 ICB MR &7z,

10.3.2 AALFE - BRI

EHEEL FERy =TT LGE. AMLEPRES NS AREENEWEEZ NS, &
B B & BRI T B Z Bk o T, ARLEE DR D 2 b, BEAH L, i
BN B R MDD ZENMEESND, o, BR - BBGEREOLEFE IV TiE, AFLEEC
BEHIPHE (B EVHE D) ZWMIC L CHARZE A ER T 2720, BEFE¥(EThH->THH
BEEZEDRNRY) (—FEEN) L5, —FH, ERRZOWTIL, BSEbEIcL-
THENEFET L0, HAROE T LN THY . BRENELRD,
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FRlHEEEBE L, AL, BR - BT L OKMEE - EARE THED 2 Ry r—VIC
DT HZ L EHLET S, Zhid, MePGCL ZMEEL CWEHEERIUTH D,

JCA IZIFMB O THERFEDTHER Va YL NERTA K74 (201244 A) |
N D, MEMITESR - BT EOZFEE, BERO LR [0 &L, KM
B - TR LEORKN FiEE THMEK) 7252 L 2% 2, vk, EX - K
i DOIEFZHEIZ OV T JICA EHEAFLKE (Plant) | KMERE - LA M TFHIZ 2OV TidHl
T BT ERRE LT LCB BRSNS 72 . AT vy =7 S OFESGEHT & 72 % MePGCL
EAT 5 AFLREDO T 2 HERE 5,

10.3.3 Y LF v FORETIE

2L OKRIFEET a2 NPHIEOa L F o ML TIITIN TS, Lo,
Zo7uYzy b, P T EROKERFDPAE Th o 2R A B E 2. 4 RITHRIC
—EDWEEMRT HDMLEMERSH D, LIzRno> T, Moggar g hoRriZLbar ¥
Zr FEBITHREIR Y, LIeRioT, BARDa Y20 M GeEE R a s
¥ hOHR— MR RAIRTH D,

AL E L NIREDRE FIEIT, @MW%d@ﬁ%ﬁMﬂ%Mﬂ@ﬂ%)ﬁﬁﬁ%ih
Do Pz MEEEE - L2 T <, O&M KB EIZBITHF ¥ /"> T 41— &
NT 4 VT DRI METH D,

10.3.4 =22 T U X —DFKIFiE

1) ALy r—voartvr b

(a) FEX - IR T
Mia% O i E AR T D3 2 AT 2 2 b T 7 4 — 2 BT EERAL A HELE S
Do

(b) KPIERE - ToREBH T
HITCDFEAEEIZ L > TE L OKRIPFEEF VR SN, A EIOWEITIT eI
IR ETH D, TDD, KIBRE « EARRMOUIE THFHIIHITOFFAELITL > T
Ehid o Z & AHELET 5,

(2) ICB K TMLCB Di#EA
ARD LRV B - M T30 AFLIL ICB, AKMEE - HARBRE THDAFLIZ LCB T
i+ 5 Z L AHIET S,

(3) AL EMEORE
Umiam Umtru Stage 111 387 & 7] CHEOREFTEIET 2 P = 7 F OMATEOBLE
b ML AIEORE S FROMY BET 5 2 & 25T 5,
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(@) EX - Bk T
B BE10FNOA - RIENT 30 MW UL EDOESR - HMSHE ZRRBN H D = &
B KEMERER o729 Computational Fluid Dynamics (CFD) & FRUEER D FBR A3
HoHZ &
B HEOBRERERER IS L ORBRNH D Z L
(b) IKPHSRE - TR L%
B EE25m B EDEK R AR, 25 m BLEDOSKE OVEERERZ ek SR
THEORBRNHDH Z &

10.4 EBEEEE

BEREICBE L, A2 RUBEIT 20178 HIZA T T VINENEEO L X —%%(5 LT, =D
NFIZED & REEIZOW TP RENF, INBIFN O EENZMFINDTETH D, oAb
TUTOEEYIChD EEbs,

ODA %y R FZER D T7.6%

INBURF 5 D& A4 B D 22.4%

2018 -2 HITINBURF & IR LT & 2 A, MBUNM LR EShs&®eld, 77 by, v—2rT
%, forgivable loan (27225 RIAHTH %, forgivable loan & 1%, B0 77 > b & LT b
nNob0T, BE&OMEY FThDHMePGCL A —EDSRMEZT - HIE, MBUFR, B ULAHT/-a—
VEIRHELICTAZENTE DR — DI EThDH, BEERI LIX, MePGCL (X2 D L) &
GENETFNEZT 5 L. ik, B—C OREEENRLRDHENIZETHD O,
UTFic7ay=7 sO&EFEEZRT,

# 10-3 BE&FHE

ERNGYE IN B O & 4
ST I HAM (JPY) A > R E— (INR)
& o §£;é£2§$§$2;%§?D9% 91.5 Crore ({2 %4l 22.4%)
7" > |k ) forgivable loan
N Al %15 % FlOE 9%
STy IXEHAM ;30 4F ﬂ?ﬁ%ﬁﬁaﬁ : 10 EX
g (O bIExE WM : 10 4F) ¥ BT BB A T T Y MBURE O
FHESEL LT,
MY, MEBUFIL MeECL(MePGCL)IZ
D e fEARE D 90% (T 1 R BUF A 5% D~kafgﬁ%ébﬁwéﬁ%&
g - 10% 3 BURF £ 8. W EDOE&Mt & LT, v —
PORFEERT DL ET D,
MeECL ~D % | /2L 2L

(8 JICA FRA)

© Accounting for Government Grants and Disclosure of Government  (The Institute of Chartered Accountant of India)
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105 A7AC Y rQaAVHILTA VT - H—ERE

aVYNT 4 TP —ERDORTITFRROEBY THD,

KPHERE « TR L HOFEMRE

it LA O s

ALK E 0 i

mAXEHEORE (MMLKEOTAMN)

KIS

THOEHE

THA L DOER

R R TR LUK - AN THEOFEAEEDIRET %G & i OMRE &
Fth

THOMEEMR (X & DG rEOMHER)

SEAEEE O TROFEK

THRBR DL

LA

BRIEEH (MRERN O OEFEICHST D2 Ex5T)

BOQ K DGR EHE B O DO MRS & A 2 kR

T8RRI DK & B ER O A E RS K ORAS H O R A A R O FF-A

A R O 7K & SRR R O FHm

MePGCL D= V=7 72 E~D O&M OEAMBHR L ¥ N T 4 — « BT 4 T

10.6 FE®D ') XYM

FEEMEFICEESND U A Y REANCEE L CH%E - sl L, BHEFE, BRRBI0Z0
FhiFiE L & IR LR AR 104 10T, 2oV A7iE, A7 2V —RINTHGE - 5
BRERINZEN LD TH D, SMEH LT T — 2 TReITrnd,
B XT—JVKRNVE—=URT
B B0 Y 27 (EERESICEERE NS D U A | RIERTERRY A7 78 & &)
B oyl MR @EEHY AT FEREHESS R —120022 Y 27 0 i8IS 0025
U R EEFT)
B TOMmDY X7
U A7 FHMOREFR, RYIEFEEMIZH DD U A7 LYUTRWEBE S D, EhalZBE L
TRV R G CRLIZE=Z Y VT OFEMEO TR EETHZ ENEEND,
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# 10-4 Umiam Umtru Stage 111 ZBEFD Y 27 =X —T AV h ORFEA

FEITDDDWAEN R R Y FEANR
1. AT —IHRLE—) R FAEMER: HIMD
() 27 DNE) ety - "ML

EETWK@T EPE L R

AT FERFRBERLRIEIZ 772 5 HRBU %ﬁ@T TR TR | BOHEZE & FE 5]
HGBOFO a2 v RS (BORMIEBIE, Lt m%m& L LAads b, IERRTEHR
MBCGEER DRER)) | B %ﬁbt BITIEEBIIRE W,

FRANIR:

EELVVICE D ERMOBRSEIC L DR
OE=HKY) U TEB IO

EheHHIC BT D178

T T Dk

BREIRR R (FTRE T diuid):

L

(U 227 DNF) WEES . HMU

BREAL D ATRENE & PR

EREFHRCAT 4 THEICL D FHEICHTD BUR CIXEB OGS D odaE I3 32 KxHE A
Bks B DA B2 NDN . KRB O FOGEEN 23R A4 L T2
BITIFFEDNBES 22BN H D,

FEANIR:

A TN« FEEE AT ST H A E D o B ROk
HEEIEOEN S NN b xE=H Y T

EhHHIC BT D178

=X T DRk

BRERERR (FTRE T diuid):

LB - (1 RITK L CHEE OB A 3

5.
ES L VY
21. XX R TF 4 VRS F& R HIML)
(U 227 DNE) BB RE A HIMIL)

BALEAL O ATREME E”i.“ﬁ

HEEEHAEES O N E BLRE )0 s _E oD S MePGCL X FfE#kIC Lk 2 EBEATSEFE L HE
MERR R Z %Ltﬁ%ﬁ%é;ﬁtM@&lﬁ%ﬁ%ﬁ%&
BHEZADRWEEE 7o TS,

FEFNR:

SN AR D45 BRI O BAEMHI OfERR L. b7
T3 AKHNOWEZE 2B & 2T D,

EhHHIC BT D178

T TNNDREI N DE=Z ) T

BRERERR (FTRE T diuid):

Brlz7a L

(U 227 DNE) S A HIMID)

BALEAL D AT REME & S 2B
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EB 5 TS

FHAEEI DREN AR ITEIR T 5 BB 2

MePGCL Xk Xk 2 EFE ORI H
0. AESCMHMBREGRONT~ == 7V MEDILT
Wb T, WA R TS e REy R s 5
ORI TND

FEAIIR:

PEBEL A DI T2 7+ v —7 v 75 5R
RES RINIRS R

FHHIHIC BT 2178

WEREE A 5 E O N BRI X D ke nd 7e
MePGCL ORI FHROE=HX Y 7

BRARIR (WTRE T Hvid):

Hlz7e L

(VU A7 DNE)

WREA HMUD

a2 NT Y H— DRI D R e

BAEAL D ATRENE & SRR

HERICE > CTEBINTZTITLAT—U
T, KHVIEBIENR R o T,

AR

i%mﬁﬁ@% B2 T BT,
Ik EE R

BREA T
=

%M%Wﬂ SSIDRAXEE UK

ET=HX VT

BRARER (WTRE T Hvid):

Hrlz/e L

22 BHY R

%%ﬁ#HN@)

(U A7 DNE)

WEBEL MO

A IR TE D 72 8O D BT A3 PR Wt AR il D
RAMZAE S Tl BE O i FEIRE 0D R HE

ﬁﬁ%h®7‘f %

MePGCL #5 L U A7k D MeECL 1% MSERC
DOEHTFICEI LTS,

FEANIR:

i 1) 75 B P

EhHHIC BT D178

MSERC IZ X A2EEENEUICEBEINTWD D
Ok =0 8 INE/4

BRERERR (FTRE T dhiuid):

FRIZ72 L
() 27 ODNE) B HIMQL)
BATEAL D RIREM: & BB
BEOARNBMEL RDLEOFERICHE S M MePGCL (2 & 2%l L ClEsa oK
KGR DAL FITREE N, IERE S L TER R
S OINBFES DOAGRN M B L 705, WHEIL.
MOP 723 54T L CHE L BRI A o TR

FHEXEWDODT, 7 VT 4 ANARRAIE R B
AN

FEANIR

AT OEEZzE=21) 7

Fhi T H17E):

Briz7p L

BREREAR (FTRE T diuid):
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Hrlz7e L

2.3. RIERHILY 27

A e HIMIL)

(VU 27 ODNE)

B HIM(L)

REMBEHE Y 2T LAORERLFHIC L 5
EERAE

SRR L D mIRENE & B

%

ST 2 (2 o 5 0 2 i B s C 1 9 )

FEITAE U Ty,

AR

S B CRRE 2 AR L, B AR D,

FEhiHIHEIZ 31T H1TED:

T=HY T

BRGRERR (FTRE T diuid):

Hlz7e L

3. HEDIURY

31 &I R

JE AR HIMIK)

(VA7 DNE)

B A HIMIL)

HEOEEIOPHMEBEOT=2 ) TR
\Z & DA

SRR L D RIREME & B

MeECL D FZ£5t | X4 MSERC (ZH2H 4,
EKREZ T TN D,

AR

FEFHIIN A O

Fhi BT H17E):

T T

BRARR (WTRE T Hvid):

Hlz7e L

(VU 27 ODNE)

S A HIMIL)

SR & 2 530 BV TR

SRR L D mIBENE & B

BATEIIA » ReRTHEINL Y, i
REDPHFEL TWDZ D, AMICEENET
925 ATHEME LIRS TIE VY,

AR

BHERNT LV ADE=LZ ) T
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EhHHIC BT D178
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Fhi BT H17E):
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BRERERR (FTRE T dhiuid):

Briz7p L
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HAR TR & % M~ DB AT RENE
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w112 Sedey M

11.1 MePGCL MEAFE7 R A2k
11.1.1 MEsEEROIHT

AN T VIENE (MePGCL) 1ZAWBEEHEOEMMERE L HEINDHT-0, MBHREZ SO
L7, LB HERIE, 2013 FE) D 2015 FEETD 3 »HFTh D,
SNTHRERIILL T @Y,

(1) BEEFEEFOLHT
BRPNEIAL Y KEV, ZODMFIEENRFITR > TnD, EREHRE, BED
) A7p EDIET HMBEA (Bl 213 2015 42 T 941 155 INR) 28, #E H o 30%
ULz 50572010, BHFRIERRT & RoT,

# 11-1 ERFHEE

unit: Rs
FY 2015 2014 2013

REVENUES

Revenue from Operations

(less: electricity duty)

Other income
EXPENSES

Power purchase cost

2,116,878,521
2,057,452,069

59,426,452
2,806,259,589

1,929,336,822
1,910,991,481

18,345,341
2,223,292,896

1,710,475,031
1,703,838,420

6,636,611
2,410,684,149

Employee benefits expeses 657,014,615 580,830,897 529,862,953
Finance costs 941,037,166 1,092,385,112 983,404,551
Depreciation & Amortisation expenses 670,908,277 673,548,914 663,468,041
Other expenses 539,555,741 161,282,149 119,551,139
Prior period items(net) -2,256,210 -284,754,176 114,397,465
PI‘Oflt before exceptional and extraordinary 689,381,068 993,956,074 700,209,118
items and taxes
Exceptional items
Profit before extraordinary Items and taxes -689,381,068 -293,956,074 -700,209,118
Extraordinary items
Profit before tax
Tax expense
Net Profit -689,381,068 -293,956,074 -700,209,118

(2) /37> AT — | (Balance Sheet: B/S) /54T

WEFED 80% LA LA, HEMOBEEEEXM CTHDH, BARALA/BMTIX, D 50% L
ERRHAETH D, MePGCL 38T LWEEA FET 256, BRLAEOM T—EDH
FrROTD, MBFNOETAME L TEREZET L, 20%, BEOELFTHD
INBRFIZ, B LT 72 &@0RE 2R L, EORER, MePGCL IFAM 2 EARITHAAN
L2 EMTEDHOT, EEMIZ MePGCL OB AT D,
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unit: Rs
FY 2015 2014 2013
EQUITY AND LIABILITIES
Shareholders’ funds 5,821,217,820 482,789,193 899,546,847
Share capital 6,103,351,890 500,000 500,000
Reserves & surplus 282,134,070 482,289,193 899,046,847

Equity Capital pending allotment

Non-current liabilities
Long-term borrowings
Other Long term liabilities

Current liabilities
Short-term borrowings
Trade payables
Other current liabilities
Short term provisions

TOTAL EQUITY AND LIABILITIES

1,724,574,501

10,561,905,699
10,561,905,699

3,242,996,386
94,969,776
942,978,770
2,041,219,358
163,828,482

21,350,694,405

7,791,225,891

9,937,216,488
9,937,216,488

2,829,445,928
323,970,514
940,595,778
1,467,806,148
97,073,488

21,040,677,500

6,905,525,891

8,972,913,382
8,972,913,382

3,271,639,008
397,855,227
1,067,805,846
1,723,862,803
82,115,132

20,049,625,128

ASSETS

Non-current assets
Fixed assets
Tangible assets
Capital Work in Progress
Non-Current Investments
Other Non Current Assets

Current assets
Inventories
Trade receivables
Cash & Bank Balances
Short-term loans and advances
Other current assets

TOTAL ASSETS

17,992,283,643

12,253,700,567
5,738,583,076

3,358,410,762
78,186,987

126,758,046
404,177,668
2,749,288,061

21,350,694,405

16,908,657,842

12,991,724,163
3,916,933,679

4,132,019,658
76,231,549

786,422,853
466,250,950
2,803,114,306

21,040,677,501

16,954,982,172

13,771,951,779
3,183,030,393

3,094,642,956
76,545,976

21,501,256
29,691,835
2,966,903,889

20,049,625,128

3)

¥ v a7 a—RONGH

MePGCL [ZE/TEHA EEIRE RN DX v v Va2 ERH L, TNEHEEEEICKE L

TWo,

2013 4EJE, WRFEIEENC LA F v v a7 —id, BEFEHOF v v 27—k K
XV, MBIEINCEAX v v a7 0 —0v A FAGEI A= LENT, YHEEDOR v
¥y vrarm—ig~vAF 2 (43EHGINR) tieoT,
2014 4R, REFEIICL 2 vy v a7 n—id, HEFEHOF vy v 270 —L 0 H K
L, MBEIICL DX Y v a7ua—b T TAThHoTdh, UHEEDORY FEy v
vaZua—[x7 T A (7164 5 INR) E7eo7,
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2015 AE . IRGEIEENC LA v v a7 —T, WEEHC L 2Ty v a7 —L0
HANEL, MBIEINICL ATy vy a7ua—b <A T ATHDH0, K 2015 FED
Iy hFyyvava—iI~vAFT A (659 5 INR) &7,
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£ 113 Fxyyrayu—K
unit: Rs
FY 2015 2014 2013
A. CASH FLOW FROM OPERATING ACTIVITIES
Profit before Tax as per Statement of Profit & Loss 689,381,067 -293,956,074 700,209,119
Adjustments for :

Depreciation & Amortization 670,908,277 673,618,271 663,593,094

Interest Income - -

Finance Cost 941,037,166 1,092,385,112 983,404,551
Operating Profit before Working Capital Changes 922,564,376 1,472,047,309 946,788,526
Adjustments for increase/decrease in: 756,495,288 -204,622,697 660,123,587

Inventories -1,955,438 314,427 5,203,534

Trade receivables

Short term loans & advances 62,073,282 418,343 4,116,764

Other current assest 53,826,247 163,789,586 -637,061,555

Trade payables 2,382,992 -127,210,068 673,385,950

Trade receivables

Other current liabilities 573,413,210 256,056,655 623,883,532

Short term provisions 66,754,994 14,958,356 1,171,110

Cash generated from Operations
Taxes Paid

Net Cash generated from Operations

B. CASH FLOW FROM INVESTING ACTIVITIES

Interest Income
Purchase of long term investment
Purchase of Fixed Assets & CWIP
Net Cash from Investing Activities

C. CASH FLOW FROM FINANCING ACTIVITIES

1,679,059,664

1,679,069,664

-1,874,955,282

-1,874,955,282

1,267,424,612

1,267,424,612

-1,183,975,296
-1,183,975,296

1,606,912,113

1,606,912,113

-1,148,085,731
-1,148,085,731

Grants & subsidies 45,379,005 2,261,000 14,761,000
Capital reserves
Increase/Decrease in long term borrowings 624,689,211 964,303,106 61,231,722
Increase/Decrease in short term borrowings -229,000,738 73,884,713 201,131,446
Finance Cost -941,037,166 -1,092,385,112 -983,404,551
Paid up Capital 6,102,851,890
Equity Capital pending allotment -6,066,651,390 885,699,999 203,819,999
Net Cash from Financing Activities -463,769,189 681,472,280 -502,460,384
Net Increase in Cash & Cash Equivalents -659,664,807 764,921,596 -43,634,002
(A+B+C)
Opening balance of Cash and Cash Equivalents 786,422,853 21,501,256 65,135,257
Closing balance of Cash and Cash Equivalents: 126,758,046 786,422,853 21,501,256
Consisting of:
Cash in hand 379,141 793,355 400,490
Cash Imprests with Staff 8,521,213 8,233,842 10,030,714
-Balance with bank in Current accounts 30,780,822 98,129,874 11,070,052
-Cash in transit -
-Bank FDs 87,076,871 679,265,782
126,758,046 786,422,853 21,501,256
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(4) i
LIF., FEAMBIEEOREZ T, BE 3 »EOLNWRENRETHLT-0, 7 ELE
FIZE 3 & ROA TR T L r o 7o, MENERITMEOEEMEDIRIE TH DN, ZUL 5 FE -
ZTCW5h, B, LRI 2UENEE LWNE INTWAEDOTRIFLHBIND,

# 11-4 ETEMBRE

FY2015 FY2014 FY2013
Fllgk 2 -32.6% -15.2% -40.9%
EPERELREE (ROA) -3.2% -1.4% -3.5%
Bl He 5.55 5.98 5.18

11.2 BEBBFELWT
11.2.1 Fuay=Z FOFHf

AECTIIAFEZ T 5, FEMIE. ‘with-without project’ ®JRHIICHSL Z & &9 5,
‘With-project’ ® 7 — A Tl, MePGCL 1Ztf&% FEid 5, £7-—F T ‘Without-project’ d - —
AT, MePGCL (IRERRE iz tfE L b oo, Bz MW TREZHIT 2 b D & T
D

Z ZC. “‘With-project’ & ‘Without-project’ D F:ARY 72 % 2 234 5,

(1) “With project’ ™ — A
‘With-project’® % — A Ti%, MePGCL % Umiam Umtru Stage Il Z8EFT 2 &+ 5, EA
TV a— T KR, BfEIE 2022 29 HITAAE D | 2023 4E 6 HITHK 1T 5, & TEHIR
f1iE. Umiam Umtru Stage 11 8 EATIEIE L LT 5, E THERKDIE, BEEN LD
W45 Z EnfifFEngd,

WE . MePGCL SATA T 2 & CORBANL, FANROI-BEEEETH LI ESEZT
TH Y. Umiam Umtru Stage Il F8EFT b FISL TrIiav, LB, EE AT 5 D1X MePDCL
TH Y., MePGCL Tid7Ze\ 23, &M F 112 Umiam Umtru Stage 111 F8 BT3B A 1511 L
“h. BEHKRP ST EEZMOAEDELT-OICENEWAT L LD LUET D,

2 ‘Without project’ @74 — A&

‘Without-project’ ™ % — A T3, MePGCL | iE}EE&E&“{F%‘:ﬁEo THELHT D LT 5H, Umiam
Umtru Stage 11 88T ORI XSUE D LELZRRBUCH D | BRIEVPEHIZER THIBN LR
[

#it > T, Umiam Umtru Stage Il FEEATIZ 7 MICHEBET 508, F T 7L0MME TRE R
X, 2005 OENEBAL THD ALY D EIRET D,
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AV FEY X7 L5 3KHE BT%I{lk?%Eﬂ%nﬁﬁ
EB 5 TS

R vz hzaRAh

TuYxs ML, WEER., a U AERL Bie. TR, REERE, BPRT
7urry by K7 4= ENLRY Lo, EE ML, EX - G W@&W&ﬂ%ﬁﬁ
TATHETHEREINTWS, £/, avIAT o 078X, avIAT o o TEA L,
XX NUT 44— BT 4 VT BN NS TS,

—E IR T 23% L Lic, Bl S SN HHEERED O FIl LT, BABL (7.73%) |
2017 FFTH T ITEA ST GST (18%) & L7z, Fio. M Tty (e E 2.0% & =
Pz N 5.0%) LA TRE (FCAR— 3> (1.7%) & LC A—r 3> (3.92%) )
EMzbZ kb LTz,

FRUICESWTRE LR EER T, WHENTHEE & Mg THEEZ 5D, 1 RArE—
T407.4Cr.l7eo7-, ZHUIHEICHRE LT 7,088 | HMICHY T 5, LT, REEROR
RRERE T,

# 11-5 FIRRBEEDEEE

INR 1= 1.74 JPY as of February, 2018
Total INR FC LC Total
(Cr.) (mil.JPY) (INR Cr.) equivalent to (mil. JPY)
la Electro-mechanical works 196 2 956 67 3418
1b Hydro-mechanical and civil works 49 ' 49 849
sub-total(1) 245 2,256 116 4,267
2 Import tax 7.73% 14 - 14 238
sub-total(2) 259 2,256 129 4,505
3 Engineering consultancy services
consul.tancy. fE.}e 85) 556 3 609
capacity building
sub-total (3) 294 2,812 132 5114
4 Administration cost 2.30% 7 - 7 126
sub-total (4) 301 2,812 140 5,240
5 GST (VAT) 18% 57 - 57 990
sub-total (5) 357 2,812 197 6,230
6 IDC/Front End Fee
IDC (interest during construction) 13 226 - 226
Front-End Fee 1 11 - 11
sub-total (6) 372 3,049 197 6,467
7 Physical contingency 7 77 3 127
sub-total (7) 379 3,126 200 6,594
8 Price contingency 28 187 18 495
Total Project Cost 407.4 3,313 217 7,088
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(4) FIRR
FIRR (MBWNEINER) #3HE L7z, FIRR X, Yny =7 MIMFO7a =27 b
SIAETHILA (revenue) & ZH (expenditure) FAWT, A7 1 Y= 7 hOFEM A2 FE
%, FIRR ZHE L7=tklL, /»— KL — LT 5, FIRR B3v— KLl —hED b5
TIUZEEAREMEN D 5 LT TE 5, FIRR MU HEZEMEN 22, THICT, FIRREA
EDORMHESRMEE £ L DTz,

# 11-6 FIRR BE DRSS

iR S ft:

v FIRR |Z, ‘With- project’|Zfit» CHIET S

v X MEEOEHERIL 2018 2 A LT 5,

v mv= M 354 (2017 NS 2052 AR E T)

v O, BB K 2B EERENG 50T, MePDCL ~DEENATH D,

vV SHIE, YHEEA L ORM B TH D, HHFED O&M B HITHFER D 1% TEHHE L
. ZHUTEIT D O&M # I ZERE(1,3Cr) DEAHITAH Y § 5 R mBTH 5,

v WEMIRIY, BEHTSEIL LT 12LIMU BETEX R0 o E . HEEINL, 200%
BTSN OENZEAT 5, ARG, BT O HARO 3.08/kWh &35,

X 11-1 FIRREEDA A —
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# 11-7 FIRR DO H#&

prange ey N— KL — |k
FIRR 4.97% 4.3% (RUUEFEDOERF|E D)

FIRR DEIL, 497 %L 77, FIRRIZAZRIEOERFEIY (43%) DI & Eun-
O, FEMEND D EHTE B,

UEDFIRRIZ.WHIETrY =7 PEKROFEE AL E2—TF 27200 0T, L TR
EAR FIRR) &5, ZOREAR FIRR (3~ DR EZBE LRV, 22 THEAL
HOBEALREZZE L7 THOEAFIRR] ZatH LT,

AEE 104 TR 7= BV | ARFEITFEED 77.6%H% % ODA B — T, &V 22.4%
ZINBURF 226 forgivable loan 7277 > R TZITED Z & Lo T D, EH. A2 ROH
LWEAETIE, (EAEBERO—EDHBALHE (4:1) %5, FI2EAD ROE (£ 14%L
WhiTWa, HEBAFIRR 1%, M%7 —% (the financial flow statement) % FHT&EfF

%—a—éo
# 11-8 BHC¥EA FIRR DOL#
il N— R L—k
14%
H & A FIRR 23.99% (H 2 & A D ROE)

FORER, BOEARFIRR 1E23.99% & 720 . FIRR X ROE LV HEmn =, FHEMENRD
5 LEHWrTE B,

(5) EIRR

EIRR (RFHINERINAER) Z3tH 4 5, EIRR O J77EIZ FIRR L [F L7225, EIRR (%,
Tuvzy MY OTe Y7 M BIEAT L (benefit) & (cost) ZHWTEF
"I 5, £ EIRRIZ. LTOREBET D,

EIRR L, Yuv =7 NAKOFEMEEZALT-DOEOTIEZRV, EIRRIZT LY =

7 N, —ERFOBENDLEEMERH DN ERRDIEBIETH D,

-EIRR Tid, FJF0thll, Bid s WoloBisHE %2, FIRR BE THW o RsE# ]

MHFELBIL,
-SCF (IEAEALHRE) NMETH D, SCFIX, m— R — 3 > & E MRS I FTH%E

@O N—FLL—FE LTHWDAEEDOTRFAIEY 238 L7z, iE TR ERY . REEIIT LB
ODA 1 — 2%, ETINBURFN L DR ENT-EEEZHL, FHE% TERIHAAN OIS, ODA Z—2 D
FIFIT 1.5%, A > RTIEH LWEAD ROE X 14% & SN TWD, o T, AFEEOERFAE Y ZLL T D@D
L5,

EAEFI X (EALE) +ACEROERFEDY X (HEARLE)
=1.5% * (77.6/100) +14% 3 (22.4/100) = 4.3%
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THEDICHNLND, 4lEl, DPR THEHA & 72 0.95 24 5,

A REY 37 55 3 KN BB el A
SeHs5E TS

A TIL.EIRR BEH O FEE L. WM M e, S TR E%E 25D T288Cr.& 7o

7oo ZAUTHERICHE L T5017 B HHICHY TS, LT, REEEHEOREEELZ R,

# 1119 EIRRBEEHOKREXE

INR 1= 1.74 JPY as of February, 2018
SCF= 0.95
Total FC LC (INRCr)
(INR Cr.) (INR Cr.) adjusted by SCF equivalent to (mil. JPY)
la Electro-mechanical works 193 130 63 3,360
1b  Hydro-mechanical and civil works 46 46 807
sub-total(1) 240 130 110 4,167
2 Import tax 7.73% - - - -
sub-total(2) 240 130 110 4,167
3 Engineering consultancy services
consultancy fee
capacity building 3 82 3 606
sub-total (3) 274 162 113 4,773
4 Administration cost 7 7 120
sub-total (4) 281 162 120 4,893
5 GST 18% - = — -
sub-total (5) 281 162 120 4,893
6 IDC/Front End Fee - - - -
IDC (interest during construction)
Front-End Fee
sub-total (6) 281 162 120 4,893
7 Physical contingency 7 4 3 124
sub-total (7) 288 166 122 5,017
8 Price contingency - - - R
Total Project Cost 288.3 166.1 1223 5017
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# 11-10 EIRR BEEDR#ESM

v
v

v

<

HifR &

B H L, FIRR OEE THWRSUER N ZLTIL,

EIRR IE, AFHEZEMT 555 (‘With project’) &, F2fE L7254 (Without project) %%
X CHET D

a A MEEOEMEFIL 20182 H LT 5,

7'ry 7 MM ;35 4 (2017 DD 2052 FEEEE T)

4Ix, ARWEFENER SN/~ 7284 (Cwithout  project’) DONEEHOHIKE B 2 5,
e, RSEFERER SN2 723560, OBENTENOEAT 2BABHEORLD, @
BHERTD O&M B H DD ThH %, Eﬁzﬂgﬁmilﬁ O&M # HiZ, O&M # I D -2 EHgE 1 5 1.3
Cr.l 35, BILOWERDOHKEEIBOHINT L 2 BLEHNA OB 2 @RI % 5,
FRE, Ole®E R, @% @%@&1@1%?%%%1%& L72BE, 7 7 L5 3REHMNIEAT
HEABNEL LOVOQ0M B TH 5, O&M BT, REEBED 1% THHELEZN, Zh
IXEITO O&M FHFERED(1,3Cr)D¥UEH Y . KRB TH 5,

SUERT, FEATIEER 12IMU ZET S M}iﬁm‘é &%, AFFFEERIL 157TMU ([N
Do DVITHEITN 121IMU BETE oo 7of, BEITE. (BEAHTSEO) v =7 5HE
I OENEWAT D LARET D, AL, a277 m%@Ii@$1ﬂﬁ@3.08/kWh Thd,

Ji. U7 L 3RENIL. @1.81/kWh T MePDCL IZ7E8ET 5,

X 11-2 EIRREEDA A—
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EIRRIE13.64% CH 5, % ./»— F/LL— & LT10% DE=EI5|3 (Social Discount
Rate: SDR) 23615, EIRRIZ10% KV & &Y,

$7- 114 F§iTHEAE L7z CO i EDHIBRIR Z@4E L LTV F L72%A . EIRR I
1.1% R LT 1474% L 72 % ©

# 11-11 EIRR Dkbi#g

mOR N— KL L—h
EIRR 13.64% 10% SDR (fhxpy#|5]=8)

11.3 ER - HREE

ZoTm Yy MIKIFEETEBEIEGHEAEE IS, 8 LEIMHGE@ LA T 7
YM ORI AR OFHGATRERFBICEMRT 522 L2 HME LTS, Lo TFry=2 b
DFEHFETIZ, ©— 27 ROBEB NS OBREI MM SN2 X&ETHhHDH, LLOBHmNGZEOHEA
FEAE LN RIEIEIT R 1112 OBV ICRET D 2 L 2RSS 2, RITE, EH - DR EERT S
HON—=AF A L LT, 2016 4FEEDEEEFEAE 2 & O TRidl L7z,

RESNTERAREERIEEZB L Ty =7 bR T 2FEZROFHEN L END,

O gD — LD, CO DA 314 7=, 11.4 fiC ERy=126,385 ton/ year & 218 L. {544 T D ‘State
and Trends of Carbon Pricing” by World Bank (November, 2017) T/Rr S TW B ETORE M1 6 Kl/ton TH
LD, BED COBEHBEDORDITHE S HEIREF LT O@EY FHE Lz,

(ERy) X (Ht5|fl#s/ton)
= 126,385t/y* USD 6/ton* 113 JPY=85.689 mil JPY= 4.9 Cr./ year
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£ 11-12 #EA - PHFRBIE
q Unit Baseline Target " .
Name of Indicator No. (FY2016) | (FY2025) Objective/Calculation
ey e = N R i
FARHA (MW) 60MW | 66 MW %%ﬁ%ﬁg %%{k PR
Y- =N & =%
L | EmRAEAR (MUKE) 65.3MU | 157.5 MU ﬁ;ﬁg%i ) h R R O feRR/
(@]
S | atEREAOF R | UNIL | 761318 || SEERIR IR S I
E (hrs/4F) unit2 4,034.37 1R 1%LL T)/ A &)
g Ea—~voxzo7—2L5 Enn Nl T =) =
S| gmo b v TR : o | BOBUSKGROR! 7
& | HdE (=) i
iwﬁwgiéﬁf?} 3 Fy LT 4= BT
o AT E A ] 7 DR 72 S
A2 VR
= B E INTGAE, B — Uk
= % KR HTI(MW) 60 MW 66 MW | it ee 5 o
£2 | sBic LB XX N T f— - BT
G | AR DR - : 6 | ZICEBBLNY S 0%
X —DRE R LW —F — D%k

*1: The percentage of forced outage hours in Stage | and Stage Il is less than 1%, so that the unplanned outage hours of the
Umiam Umtru Stage 111 HEPP after the renovation will be less than 88 hours (= 8760 x 1%).®

(Higt: Developed by JICA FR#E[)

©) The forced outage hours from April 2015 to October 2016 in Umiam Stage I, Stage 11, Umiam Umtru Stage 111 and
Stage-1V are shown in Table below. (Source: MePGCL)

Unit No Forced Outage Hours | Total hour from Apr 2015 Percentage of Forced Average
: [hh:mm] to Oct 2016 [hh:mm] Outage Hours  [%] [%]

1 29:53 0.21
2 153:30 1.10

Stage | 3 3118 0.22 061
4 124:10 0.89
1 58:20 . 0.42

Stage 11 5 19:00 13920:00 014 0.28
1 13399:18 96.26

Stage Il 2 2939:59 2112 58.69
1 197:47 1.42

Stage IV 2 754:33 5.42 342

11-12
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11.4 EREEEH RBEHAIRSR

TRBZ(b A 2 HEHEEIEEh ILE Y 7 b, “JICA Climate-FIT Version 2.0” ZHWTHEI EH
7o REALH AHREIIAK I EEFLITHEL TS TRROXNSH SN 5,

ER, = BE, — PE,
ERy: y FOFETFENIZ LD GHG HJEHIHIE (t-CO. /%)
BE,: Yy HOXR—RT74 L FUFIZHET5H GHG HEHiE (t-COJ/HF)
PE,: yHOFrY=”Z hFUFIZEITDHGHG HEHE (t-COJ/F)

BE, = EGy X EF .
EG,: KIFEEFIZLD y FITET HHEMIEEE(MW/AE)
HEE STV D MIFE L ) #3157 GWh
EFeec : B0 CO, HEHUREL(-CO/MWh) 1 > RD4%EK 1 0.895 (t - CO , / MWh)

EFResXEG
PEy —_nresT7y
1000

EFres :  H7/KHL2 6 D GHG FEHIRE DT 7 + /v ME @ 90 (kg-CO,/MWh)
EGy, : y HFOKIFEEMKIZLDHFEERE (MWhly)

TREO LY | B E D IRBEE AT A HIE I 126,385 (t-CO,fyear) & #EE S 415,

ER, = BE, — PE,

90(kg — CO, /MWh) x 157000(MWh)
1000

= 157000 (MWh/4F) x 0.895 (t — CO, /MWh) —

= 126,385(t — CO, /4F)
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11.5 Hffixz
KTzl MIBITFLEMIEL LT, F¥ 30T 41— BT 4 VT BITH T EHRET
%o fE%. Umiam Umtru Stage I Z8EEPT 2 220 HMERF L T 72 OIIT AN SR DS B & &
Z 55, HIRMERE LT, Umiam Stage Il BEFKE T 0P =7 b TEESNIZF ¥ /30T
CENANT 4 T OBREMRTHE L HIZ, MePGCL BiE L AT B Y =7 POF ¥ /N T 4
BT 4 IOV Cikinm & I LT,

11.5.1 Umiam Stage Il ZEEATSIEFEICB T X ¥ VT 4 — « BT 4 VT OHIR

Umiam Stage | EHTOSIE T 2V =7 FTIEF ¥ /XU T 4 — BT 4 VI REf ST
W5, JICAFREMIZ MECL DX ¥ /XU T 4 — « BT 4 VDL X —X—Y v ~DE
TV T aim U CBUIRMEGR A i LTz, £z, EORR. Tr Y= s MR ETBERE
R LTHEF YT 4 — - BT ¢ T REiT 5 2 L AT 2, JCAFREMTT- 7
BURDHT & % % 30T 4 — « EAT 4 v 210kt 2R E U TFIORT,

(1) MeECL (2317 5 AHFBH%E
(@) MeECLIZIZAMBIRE L Z =050 . HHEREN Y I 7 H2H D
(b) X KT T AMTOKRINHEN MBI v % —CTfThbh T %
€ MY RBFLINDDOHHEDIIEZIT>TND
(d) FEEHFOMEICHT 2HBITRMEE R V=TI Lo TTOIL TN S
(e) MEBREBERT =7 DN NEIIDVL EFEEFRBEEZELTND

(2) Umiam Stage Il BEFTSET 0 =7 hTEESNTZXF XY\ T 41—« ELAT 47
(@ MeECL X TQM iFEhZ G deX ¥ /N T 4 — « AT 4 VT OEEMEZFRIHKL TV D
HODOBEITIRIEIRAE & 725> T D,
(b) MFEAICIBNTFR Y /ST T 4 — « BT 4 7T L5 ETNITAT DI T
720
(©) WHEZZA DX AMBIFEICEE S 5 BT E AT E T

B) A7mTxZ FBWTMeECLIBLU= P /F 2 FRGRH L TV 5
(a) mﬁ7my17%a BWTEHfRHNEZ a2 2 MORFEL TV D
(b) FEIEIL, BEITMEIHT2F ¥y 0T 41— EAT 4 T E2HELTND
(c) ﬁé%#(kﬁk£®ﬁ%%¢)
(d) PREFAEIC K D EEEMFECHEIME O L TN D
(e) Eﬁ'ﬁ%%-v%JYWﬁﬁ%'%%éhfwﬁm
() HEE~DOEINBIEDO AL I D
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11.5.2 Umiam Stage Il FEITUEFEDT-DODF ¥ RV T 4 — - BT 4 7

MePGCL (% Umiam Stage Il EHME 7 1Y =7 N CHENi L7z TQM IGFEiOA HMEIZ D0
T L TWD 00, BERBRBRCEM 2 AT 50 V=7 PWEFBBZ R TV D%,
Hfri A& NREBR OFECTH D, F72. MePGCL & L Tk L v BIGHEMICBE L-NE 2 mE
LTWb, ZhbH0BRZEE %2, Umiam Umtru Stage Il 8 ERLET Y =7 MIBIT5
FXNTT A= BT 4 U TIZOVWTRET D, B L0t AOH@ER S D2
PNE R, FXx XU T 44— EAT 4 T OERE LTSNT D, XN T 44—

VT 4 T OXMRFNL, EREEEL TGRET D,

% 11-13 F¥ U TFT 44— EAF 47 Fus5 0 (BSEBRE X OEARER)

No. 2vF Ly Foien ik
1 | KORBHOEZR - &EMBE
(@) KT RT e 0.25MM*x 8 E&M
T, FEEERE, NIRRT s,
5 Bk KEE R R, SR, e oo 5 persons
(b) Ak JIBgE e persons
0.25MM x 8
KAPAFER L O FIE OMED T - REH A Civil
(c) FEAMERGETRTIEO/EK (MePGCL IZ & %) *** 1.00MM x 8 EE 1 person
ARITFHE O FEHIER R EH I E A BT 2 7 — A A2 T 1 —. RE 1 person
(d) =Yy METOARAHE*> 0.50MM x 4
2 | EHMEFERER L ORZEHE
[ 1 4] E&M
(8) ANBMOTMMERE S £ 0% AN BT 5 e 0-25MM x 8 EE 2 persons
(RSFAF I - R (A, BRI, A ) N Poreons
HAr& B X OV b 045 Bl
& EEPIT O Fi 1 e Civil
BT DR RE R EE 1 person
[% 2 #1] RE 1 person
(b) 7K I1E%M OIER MRS L O L 2T 5#REE Lo~ + | 0.25MM x 8
n—7 v
(c) = ‘/‘H‘/I/5f)‘/ ~ [E T O AR F > 0.50MM x 4
3 | KI=Rx—V AL bEHE
1 ] 0.25MM x 6 EF%EMz
(@) ZKJIFEFEFT T O R H** : X persons
(b) MePGCL |2 k. % ARk % Bl 2.00MM x 6 AE 2 persons
(R 51 civil
FNAZE D VEREE i EE 1 person
B4 i RO B AT o A B RE 1 person
B FHANE OF Rk
FEEAT DL A% R
[% 2 491
(@) TEIRIBE L OREOWR L 7 4 — K3y 7 ** 828% X g
(b) = WK N ETOARIFE** : X
fi#4]
*1MM =1 AH ** TR L OV Rl R *xx LIS L OV ARE B

EE: Executive Engineer, RE: Resident Engineer, AE: Assistant Engineer

(Hi#h: JICA FHAR)
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KEXYNRTUT 4= LT 4 TIEUTDO300OH ) 2T ML o THERINTWAD,

(1)  KIIFEET OB LS Tk AHE
:ryv%7®¢h_\;Mﬁ TR E R o VWA V=T BIEEL TS

MO T =TIIAKINCET AN AR L TWDIRETH D Z Enh, KBS

io&%ﬂ%®£% WIZOWTKETLHINERH DL EE XD, Y=y MRF, Fx 8
VT A= BT 4 T RS a Y F s MNE, BRI R X O REEY I
A4 2R A1T O, F7o. EEMRIGE SO DI EITSUE OFEME I E 2 ER T 5
r—ARBT 4 — &R D,

(2) EAMERIRRR K O auHE
&%, BEHTOEEMEZ MR T 27201, @MY ERHERZ2 T 2 08N H 5,
AWHHE L 2 HiTHER S TR ., %1%fi Eﬁ a2 BB L2 0&M B XL aHE
AT 9. & HIT, BT &2 2 RICHERFE BT 2 72D OFEIZ OV T HHERZIT O,
B2 HNTIE. B L HTHA L O&M OEEMIRN A MR L., LEIDL U CTHRENMRE
EDOW#EEZB L TO&M DHEE1T 9,

() KIwFr—T A MHE
AUHES 2 Wikl TS TWVWD omﬁ$¥%§%:%$%@%@«k&§¢ék@V
FEATICBT DR A NETH D, 5 1 WL, BREEES XL O AOHEME RN
%ﬁ%ﬁ% XAl E VIR E T ORE %E%%ﬁ?éoﬁ IHEFICEVERD D LM
ELTEY, MumoEH, HFHINEDOER, BEBFOLEMKRRENEZOND, Zif
Fix. BOBRDOTEE RS 2 FiEz it L, WEEE 2R 2, & 2 #HiTix
AREMVCRILIC OWTHE AN T LB T —va v aFE L, ar Py s b NENE R
L7 4 — Ry 7 %179,

4) =aYNZ NETORET YT —
£%®mﬁﬁﬁﬁﬁ7u/zﬁb@ﬁ%%o&M@%ﬁkgmowfﬁg%ﬁufﬁﬁ
THEDIZ, avPAF U NETOARAXT Y7 —%4) 2 BREERT 5, A¥T YT —
IZBINTE HREIL, BERRL LOWHEICB T 2R EBE L TR EN D,

1153 X4V T 44— ELTF LU T DAYV a—)b

XNV T 4= ENNT 4 L TDEMAT Y 2—NBIRMM A7 Y 22— L& L FIORT,
WMET 0 7T MIRAT T a— Vo TEMBIIN, AFT 4V T —IREBRICRETHI & &
L7c, Elo, F¥ 0T 4 — - EAT 4 73 HET 0¥ =7 MIHFD Bo 7o FZERY 72 5k
DOEGEXDT=DIZ, 7av=7 NEWITLTEBT DL ENEE LY, 72720, Fhaifk
BIORHNI 70 Y= 7 FOEBIRNAZZER LR HIREIND,
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#z 11-14 xRV T A4—  EANT 4 VT DOEBRF Y 2—)v

1st Year 2nd Year
Program Items Remarks
1/2:3}(4!5}6:7]|8]9/10{11}12]11}{2;3]|4{5}{6}7 8}9]10i11]12

N

() Lecture for Hydropower equipment " — — Site
Planning of H I it - — —_—H
Knowledge for Hydropower (b) Planning of Hydropower development ome
1 N

Development & Renovation .

(c) Creating of DPR by MeECL " "

(d) Study tour in Consultant’s country =

[1st term]

(a) Lecture for O&M including Safety
Operation & Maintenance Skill {[2nd term]

& Safety (b) Lecture for O&M including Safety (follow up)
(c) Study tour in Consultant’s country o
[1st term]
() Finding issues for Hydropower station
Hydropower Project (b) Issue-solving activities by MeECL -
Management [2nd term]
(c) Check the activity and Feedback
(d) Study tour in Consultant’s country —
o> > — N > i
#z 11-15 XX XU T AL—EAT 4T DMMRT TV a—)v
- . . . IstYear 2nd Year Total | Trip
Na. Man - Month Schedule for Consulting Service T TR TR TR I T T T T T TS e T T T T TITIIT] ML | Nunber
Project Marezer for Capacity Building i — —) m = = = ] RS -
eshanieal Enginsar o - = e - | - | mm| 775 | 7
1 |Capacity Buildinz Elzctrica]l Ensinzer o — j— — — — — | 775 7
Civil Enginser - — - — o — [ m—| s 7
Hhdro-mechanical Enginser - — | m = = m - . -
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Appendix 1 £#&I38

Expected Implementation Schedule for Umiam Umtru Stage Ill Hydroelectric Power Project

1st year (FY2018) 2nd year (FY2019) 3rd year (FY2020) 4th year (FY2021) 5th year (FY2022) 6th year (FY2023)

1(2 3 4 5 & 7 & 9 10 11 12 13|14 15 16 17 18 19 20 21 22 23 24 25(26 27 28 29 30 31 32 33 34 35 36 37|38 30 40 41 42 43 44 45 46 47 48 49[50 51 52 53 54 55 56 57 58 50 60 61|62 63 64 65 66 67 68 69 70 71 72 73

3|4 s 6 7 8 9 1011 12 1 2 3[4 5 6 7 8 9 1011 12 1 2 3|4 5 6 7 8 9 10 11 12 1 2 3[4 5 6 7 8 9 1011 12 1 2 3|4 5 6 7 8 9 10 11 12 1 2 3[4 5 6 7 8 9 10 11 12 1 2 3

Project Activity Project Total Period 64M Completion of Project

Commencement of Commencement of

Contractor Work ;
Consultant Work Completion of Renovation Works:
A A

Procurement of Consulting Service b

Consulting Work :
(1) Hydro-Mechanical and Civil Services

Consultant Work Period 53M E

Detail Design, Preparation of Bidding
Documents, Evaluation & Contract
Assistance

Site Supervision

(2) E & M Work Services

<

Preparation of Bidding Documents, 3
Evaluation & Contract Assistance

Design Review & Shop Inspection

Site Supervision

(3) Capacity Building Services

Knowledge for Hydropower development
& renovation

O&M skill & Safety o0 = === A - -

Hydropower Project Management -2 A A [y e A e -

Hydro-Mechanical and Civil Works

Renovation works of Hydro-Mechanical : Contractor Work Periofi 35M '

and Civil facilities

E & M Works Contractor Work Period 40M :
Design, Manufacturing, Shop Test & Delivery I E——"——

Reassembly and Installation -
Pre-Commissioning & Commissioning ]

Appendix 1-1
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Appendix

Expected Schedule of Renovation Works for Umiam-Umtru Stage |l Hydroelectric Power Project

1st year (FY2018) 2nd year (FY2019) 3rd year (FY2020) 4th year (FY2021) 5th year (FY2022) 6th year (FY2023)
112 3 4 5 6 7 8 9 10 11 12 13(14 15 16 17 18 19 20 21 22 23 24 25|26 27 28 29 30 31 32 33 34 35 36 37|38 39 40 41 42 43 44 45 46 47 48 49[50 51 52 53 54 55 56 57 58 59 60 61|62 63 64 65 66 67
3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9
Project Total Period 64M
Activity Commencement pf Commencement of Completion off UnitNo.2 *
Consultant Wor Contractor Work ]
v Completion of UnitNp.1y H
Consulting Work Hydro-Mechgnical and Civil
- Preparation of Tender Document & Detail Design
- JICA's Concurrence on Tender Document E&M —
. Advertisement e
- Technical Evaluation for Tendering | ]
- JICA's Concurrence on Technical Evaluation — H
- Evaluation of Price schedule L
- JICA's Concurrence on Price Bid Evaluation =
- Contract Negotiation ——
- JICA's Concurrence on Contract {— :
E &M Lot .
Generating Units with Auxiliaries Contractor Work Period 40M
- Back Engineering
- Design L ] H
- Manufacturing for Unit No.1 i )
- Manufacturing for Unit No.2 F :
- Runners Turbine model tests are included in the period ]
to manufacture the runners. .
Transportation b
- Unit No.1 )
- Unit No.2 =T H
— Both runners to be H
- Runners elivered to site i
Disassembly, Replacement, 4
Reassembly and Installation
- Unit No.1 H
- Unit No.2 :
Control & Protection System .
- Desian |
- Manufacturing [ ] ]
- Ocean & Inland Transportation [ H
- Installation —1 H
Outdoor Switchyard Equipment '
- Design  — :
- Manufacturing I | E
- Ocean & Inland Transportation | —
- Installation —i b
Main Transformers .
- Design H L
- Manufacturing H
- Ocean & Inland Transportation | — H
- Installation
Pre-Commissioning & Commissioning
- Pre-Commissioning — H
- Commissioning for No.1 Unit —
- Commissioning for No.2 Unit  — 4

Appendix 1-2
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Expected Schedule of Renovation Works for Umiam-Umtru Stage |l Hydroelectric Power Project

1st year (FY2018) 2nd year (FY2019) 3rd year (FY2020) 4th year (FY2021) 5th year (FY2022) 6th year (FY2023)

12 3 4 5 6 7 8 9 10 11 12 13(14 15 16 17 18 19 20 21 22 23 24 25|26 27 28 29 30 31 32 33 34 35 36 37|38 39 40 41 42 43 44 45 46 47 48 49[50 51 52 53 54 55 56 57 58 59 60 61|62 63 64 65 66 67

3|4 5 6 7 8 9 10 11 12 1 2 3|4 5 6 7 8 9 10 11 12 1 2 3|4 5 6 7 8 9 10 11 12 1 2 3|4 5 6 7 8 9 10 11 12 1 2 3|4 5 6 7 8 9 10 11 12 1 2 3[4 5 6 7 8 9

Project Total Period 64M

Activity
Commegncement of Completion of
Contfactor Work Contractor Work
Y v
Hydro Mechanical and Civil Lot .
Power plant stoppage for renovation Contractor Work Period 35M

-Unit1 &2 Power plant stoppage for Civil renovation

Monsoon Monsoon Monsoon Monsoon Monsoon
— — — — PELL_LLL LI
Preparation works
-Site clearance and mobilization =
-De-mobilization
Kyrdemcry dam and reservoir

-Dam renovation including installation of dam monitoring devise and flood discharge warning devise —

-Auxiliary renovation (dam abutment culvert)

Manjufacturing gate f—
reinforcement
-Spillway gate renovation
-Conduit channel renovation Marufacturing gate E—
- & winding machine
-Intake gate and trash rack renovation
Nongmarhil dyke and reservoir
-Dyke renovation, re-arrangement of scattered boulders E—
-Overflow type spillway renovation Selitway renoEHEl

o|be completed before monsoon

-Intake trash rack

Tunnel

-Link tunnel I
-Conduit tunnel —

Re-coating works to be completed
Penstock q P

before monsoon
-Penstock

Power house
-Power house renovation, reinforcement & sanitary facility —

-Fire fighting system —

-Draft tube gate and PRV gate —

. L Rodd to be renovated prior to the transportation
Oeration facility of B&M equipment

-Road renovation e ——
—

-Operation house renovation —

Appendix 1-3
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Appendix
1.
No. BUE DRI & AT AE S BUHE DHESE IR
(1) 15D T 1%, 2017 42 9 HICHEE L., T3 | MePGCL D&k 5 &, FA O KHE) Umiam

a) KEZ 7

TIEHPTH -7,

2 SHED T %, 2017 4E 9 HIZEBNE T L
72703, 5 3 GHAEIZB I A /KEONES ST,
No.3 & No0.4 DOPIRICBA MR STz,

T o Hid, BENEML L, H=EIZENN

Tu7, MePGCL OHEMEIZE A E, ZDF
oL EBRALZ2nWEDZ & Th D,

Umtru Stage 11 388/, Umiam Umtru Stage 1V 8 &7,
Tiloth J8FEFT, Giri ZEEITIZEA I LTIV, Tiloth &
BTH NI TADBEBE L TCWelcd, 7T oRg %
FEhE L=, LinL, BEZ FREE LD, BE
A ORHRE LHEE FET 5 TETH D,
Umiam Umtru Stage 11 Z8 BT OIEERH | F K ) TH A
RA_R—BAEEDY 60~T0%FEE CTh-7=, )5, Umiam
Umtru Stage IV #8507 CTld, e KN JIRFD T A K _—
BHEEIE Q0WIRE L DZ & THY, FUTHED XD /e
BHERNTZTNVOREDRNZ &35, Umiam Umtru
Stage Il FEATITIIRETRAKEEZRE LB O
%P
bzt 7 FOBEEOERFERIZKEOR
WO RRFICERN LTS EESND, 207D
Umiam Umtru Stage 11 J8 B AT D LB DI | i R\ Fci
27 T IROKEIZSIET 5 2 L 2 HERT D,
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Appendix
No. & BUE DRI & AT AE S SUE DHELEEIH
b) K#r— 7 « 274 (@) 2 5HEOKEr—2 0 TONHEHBLOAT AV | BRI r — v T DT T4 o Z—#TF. KR
Vo TIWZBIEORNT L BEDE 1A T T B LOBEEIC L o DEfa A HERET 5,
. BAHEO LS R BERBEITE)N ST,
@%\&wvyfﬂmm—%mﬂmﬁﬁg®ﬁ
KiZkdrFyETr—va VBERENAZTOLN
77
b) 1. 2 5D KEF— 0 T ONEIZEEDFT
EBRENBAEL TN, BRO LD REKRKHE
BT~ T,
c) A RR—r a) 2 H5HEDTA RRX—NZBELOFNT EEFOE | EFR () TR, KEEFIHA RR—rOF S &K
CCWedd, BRHO LI REBRZBEHEIIRZT | <T2574xL, MEBBREREELT 22 L 2HET 5,
Lo T, Flo, RFORFL L BBER D BT T A RN— i
b) 2 BHEDHA RA— K E AR ok | OIS A 7Y A 7 s B AR S 1S A
#5 T OBEL P L Yotk U | by 7Y T ABEREEZMET D 2 L2 T 2.
ERE SNDITEN DT A R _X— TR
S,
d) KE LI /N— FH8— |a) 1, 2 58EOKE LB/ S— NI/ 3— |24 E B2 | Umiam Umtru Stage 1 FEFEFT O P& 22, it il i 72 IR
DOFNF EEFHONEC TN, BROIHIZRE | OT7 T H A = ~OSKEIZEDETEDN
RBETRZ T N oT, . FhR— HA F_— BB, Facing Plate %
b) v— kI FICT TS B T o e bIT B0 L DRl 5 LB .

AT E /*E\Hﬂé é ﬂé ﬂ‘ﬁzf)‘ﬁﬁmu é 7}%710
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Appendix
NO, LI BUEDIRIL & PR BAE D
&) Kt B) KT AR CHUS IR b o T, AHHUIDS 1068155 O, KB RETREO b
DICHY XD Z &2 HELET 5,
Flo. KEBO T BV, KERISZ . K HLhE K
BEFRHO L DI BB LEND B,
f) e a) EMRIEONEICE, BEMEL T, | BRROT T ~ORE L S BAICIE, ERHE &
BEHHOLDOICEERAMLER S 5,
g) FHaRK a) RN [EHRHE YOI ENORD, B | 1 2 BROSFBAIES - & AT 5,
ELTWARNLOREL BB,
(2) | FFB LU a) 1B —r ZNICIE ADRAEE > T | BEOMF L N RS S LT, 1. 2 BHOA
DI bbb, ANTH b OBEEOTAS | 105 BB b 2 AR - B 2 2 = &
TAVIA A T2, B U2
b) 2 EHED A — o ZRICIE. AD RS DIRKIC B, BEREHICHIZ>TIL, HTOARNRERED
EBRyCF—va VHRRREG b, | o CTEEERD
(3) | Ml a) MePGCL OEMIEDHMINC LD &, HIEROH | BIEHOT « AT v — T A FTHEOMEH & bk < #dt
A7 A HTHEERHLVWEDZ L ThH D, DA HIET 5. £7-. T4 FOEEEIL. Bk
ERFOMIEZHERT 5,
(4) | WA & ACHUR A a) MePGCL D& DFINC L% &, FHdMILE | Wl L7z KEIC A D7 AF—REABRRARTH
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4.1 =& Umiam Stage | REFMOFREEDMEE
LT 7 AR OFERIBERNET — 21X TR - KD LB Th D,
# 41 AFEMOY IT AHIEORETTE
Rainfall Rainfall Rainfall Rainfall
FY FY FY FY
(mm) (mm) (mm) (mm)
1977 1891.0 1987 3913.4 1997 17254 2007 2164.8
1978 (19.8) 1988 5622.5 1998 1303.0 2008 1819.8
1979 1945.6 1989 2858.3 1999 1998.5 2009 2304.9
1980 2162.8 1990 1697.5 2000 2257.1 2010 1913.2
1981 2142.2 1991 2134.4 2001 1787.6 2011 2083.0
1982 2044.2 1992 1880.6 2002 2579.9 2012 1817.1
1983 2464.6 1993 2099.1 2003 1597.3 2013 2935.4
1984 2207.0 1994 1342.9 2004 2424.8 2014 3017.6
1985 2729.7 1995 1594.1 2005 1269.0 2015 3768.0
1986 2322.6 1996 1811.0 2006 1277.4 2016 2840.6
(Source: JICA team based on MePGCL data)
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& 4-2  FY2002~FY2016 N4ERIFNE L Umiam Stage | 24 E /1 & D RFEME
Accumulated . Accumulated
. . Generation .
FY Rainfall (mm) rainfall data Generation data
Data (MU)
(mm) (MU)

2002 2579.9 2579.9 126.5 126.5
2003 1597.3 4177.2 116.4 242.8
2004 2424.8 6602.0 139.3 382.1
2005 1269.0 7871.0 98.9 481.1
2006 1277.4 9148.3 61.6 542.7
2007 2164.8 11313.2 150.6 693.3
2008 1819.8 13133.0 107.8 801.1
2009 2304.9 15437.9 110.3 911.5
2010 1913.2 17351.1 103.8 1015.3
2011 2083.0 19434.1 108.9 1124.2
2012 1817.1 21251.2 99.8 1224.0
2013 29354 24186.6 78.5 1302.5
2014 3017.6 27204.2 90.4 1392.9
2015 3768.0 30972.2 114.1 1507.0
2016 2840.6 33812.8 96.0 1602.9

(Source: JICA team based on MePGCL data)

4.2 =& Umiam Stage || FEFFOHREE DM
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4-4  FY2002~FY2011 OEMHE & Umiam Stage 11 BAEE S EO REME
# 4-3  FY2002~FY2011 ORHIFNE & Umiam Stage |1 BRAEESHEO RHEE
Accumulated ) Accumulated
. . Generation Data .
FY Rainfall (mm) rainfall data (MU) Generation data
(mm) (MU)
2002 2580 2580 56.5 56.5
2003 1597 4177 50.8 107.3
2004 2425 6602 62.5 169.8
2005 1269 7871 44.1 213.8
2006 1277 9148 27.7 241.5
2007 2165 11313 67.3 308.8
2008 1820 13133 48.7 357.4
2009 2305 15438 51.2 408.6
2010 1913 17351 475 456.1
2011 2083 19434 12.9 469.0
2012 1817 21251 50.4 519.4
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