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=111
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F1E ooz boEs-BE
-1 HZEI/ 2 —DOHRREFRE

%

1-1-1 TR ERE

Ly rv—@#RERE CLT, [y~ —E] &u\ﬁ) 1%, 1980 UL LV BHREN MG A
E[E BRI ORRED T Tz, 2000 4F1RIZ . BE 7R aloK ) I Ltj@*”ﬂdﬂé EEGN
R TOIL, B )OI 5T, %@F%‘E 2011 FFOMBFEERHA BIL, 2000 F D
1,171IMW 72> 559 3 {50 3,494 MW [N L 7=, £7=. E4EORFEEBE HHIL9,711GWh (2 L, 2000
D 5,032GWh (2K 2 fF & 7p > T D,

K FE R R BAFAEITIMLIZH DD, Fﬂﬂ%ﬁéﬂf_7kj3§]\éa§@qj.’\@$ﬁ‘\ﬂj KIVFEEPT
DIRE R Efux%aa W@%Fﬂt LR TS LY AIEEREE N TR A RO 47% L
RIAEN TN D,

—J . BHOTFEIL, 2O 10 ., GDP ORI - TRFIZHEML T v . G OEMN X 51
t%®®ﬁﬁﬂ7/zmkﬁbtﬁ #mwrwé BETH, Ixvr~v—ERKOENFEHTH
LY A UHICEB W TEENRAE L TV ADIRIIZ

WHEOR T O RFREICL Y, ABEBHITHE L TW E PRI EIFEEICH L, ]
WCEBNA 7T HERL TW OPRENEZ X —DEBEFREE 2> T35,

(1) REXRFERELATREESE

BUE, 2 v ~—ENTIL 30 OREAT Ok 19, AR 1, HAIAF—25:K77110 ) BBEEL TV D,
# 1.1-1 12 1990 725 2010 4 £ TOFRERHAREOHER 27§, 2000 LU D KRIK ) FE B HT O
RICL 0 RIEERMAEIL 3,494M [TFE L TW 5D, BT, R v 2k 1136 AT (280MW, 2005 @mﬁjz)
v 2 Y K3 EAT(600MW, 2008 4E5EAK) . A ijﬁ% B AT(790MW, 2010 F5ERL) DIERRIZ
AR B ORI 5 vz, BRSO I £ 112 17T X9 kaj%é 76%. 7 A kg 16%

AT — KT 5%, ARKTI3NDEIE Lo TWD, £ LIS ICHRERHEEONRE RT,
= 1.1-1 REERHFEEE M) DR =112 BRANFKEZHEEE W)
4000 mHydro ®Gas mSteam M Coal
165 120
3500 ) s 3%

3000 550
2500 / 16%
2000
1500
1000

500

0 T T T T T T T T T T 1
1990 1995 2000 2002 2004 2005 2006 2007 2008 2009 2010

HAT : MOEP HAT : MOEP

2660
. 76%

— i R *5'3494MW0>5”6 TREOKDFEERE, —MOBADFE~@H S TND
Tz, ERNFT ORERMAERIL, 2,873MW L5 TD,

- Y= U (shwell) KAFEEF : 600MW D H 5 200MW 73 2 ¥ o~ —I[EN[H] )
- FA 1 (Dapein 1) AKAFEERT : 240MW D 9 £ 19.2MW 25 S % >~ —E N
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S50z, BERE IO, KIJOBREIARRE, BZRICBIT 2 KNOHIHIKEICL Y, ATREREE
INTREFEREL YD RSB LTS, 2012 4F 3 HORKFEE I 1,639MW L itdk ST
BN, ZOMITREBEBEBHORKNEE LTSN TNA LD TAREREE YT D, ZOHHE)
5. AREFEE NI ERME & 3,494MW DK 47% L HEE S D, BEOEDFEE XX S ERl-
TEY, Ivr~—ERRKOENFEMTHLEA T T HIZBWNTHEENFEAE L TV DHIREIC
H5,

x1.1-3 EERREE

No Power Plant Type C();jt;u)t Year Domestic ratio (EW%O(?SQ;CWE)
' (FEFERT) (FEE217) (MW) (EIRFAREF) (ER##E=R) (M\“N)"’ég
1 Baluchaung 2 H 168 1974 1 168
2 Kinda H 56 1985 1 56
3 Sedawgyi H 25 1989 1 25
4 Baluchaung 1 H 28 1992 1 28
5 Zaw Gyi (1) H 18 1995 1 18
6 Zaw Gyi (2) H 12 1998 1 12
7 Zaungtu H 20 2000 1 20
8 Thapenzeik H 30 2002 1 30
9 Mone H 75 2004 1 75
10 Paung Laung H 280 2005 1 280
11 Yenwe H 25 2007 1 25
12 Shweli H 600 2008 0.33 200
13 Keng Tawing H 54 2008 1 54
14 Khapaung H 30 2008 1 30
15 Yeywa H 790 2010 1 790
16 Dapein (1) H 240 2011 0.08 19
17 Shwekyin H 75 2011 1 75
18 Kun H 60 2012 1 60
19 Kyeeohnkyeewa H 74 2012 1 74
Total Hydro 2,660 2,039
20 Tikyit C 120 2006 1 120
Total Coal 120 120
21 Kyun Chaung G 54.3 1974 1 54.3
22 Mann G 36.9 1980 1 36.9
23 Shwedaung G 55.35 1983 1 55.35
24 Myan Aung G 34.7 1984 1 34.7
25 Hlawga G 154.2 1999 1 154.2
26 Thaketa G/S 92 1997 1 92
27 Ywama GIS 70.3 1958/1980 1 70.3
28 Ahlone GIS 154.2 1999 1 154.2
29 Thaton G 50.95 1985 1 50.95
30 Mamlamying S 12 1984 1 12
Total Gas/Steam 714 714
Total 3,494 2,873
H:H K CHERKAKS GHAKI] SAF—uhKI] GISaL/NA v A7)0
P : MOEP
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(2) REBHELENHEE

1990 47> 2010 Ei’(@%‘éa‘ﬂaﬁjjg(Generatlon)& {ﬁ%’aﬁjjg(Consumptlon)O)?E%%i% 1-1-4 (2",
HEBNDEIIHREBEBBENENLOEBEBMRB LR L 03557'71&39%%% L 5172 3% B di C o & /) & (Net
production) & 72 > T %, 2000 A LAREVHE TR ) =X BEFRICHEIN L T2 23, RFIZ 20010 A IXATED S
BIL TS Z LD,

2011 AE O3 EE S 9,711GWh OEIFBI DGR %2 1.1-5 1277, KAFEEORBEEITN 80%% 5D
TEY, WIL—F v U KIIFEITIIN 10%ICH - 5B HEEZME LTS,

K114 REEHE L HETHE (GWh) DR £ 1.1-5 EEHE (Gh)
B Hydro MBaluchaung2 ® Gas/Steam
9000
8000 ) 12%30/:
7000
6000 — 928
5000 9%

4000
3000
2000 (=

=fli—Generation (GWh)

. 6852
Consumption (GWh)
1000 71%

1990 1995 2000 2002 2004 2005 2006 2007 2008 2009 2010

HiFT : MOEP HiFT : MOEP

Q) ENR#R

2 v v —[ L, 230kV EER A LB EERT E L, 132kV B LUV 66KV D REFERF L U 33kV/11kV
OFLEMRC LV ZEICRSEIREPEBRERIN TV D, BRI 8.91 m ik d 5 5 2.39 & fhHrA
EALEINTEY  ELRIT2T%E 72> T D, — 7, HIUTFEIZB W TIE, 24 7% %K 64,346 D 5 H 2,250
ORBENBILESNTEBOMNEDOBENRILIE%E 22> T b, 230, 132 B LN 66KV EEBMMOMRLER %
% 1.1-6 IT” 7,

£1.1.6 2ERER

Voltage (%) Circuit Nos. of Transmission Line Length (JEf&)
(kV) (REERREIRRED) (km)
230 46 3,095
132 42 2,274
66 138 3,619
Total 226 8,988
HiFT © MOEP
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SENME T 77 A RAICKET HHETH D, BE LILENHEOTD  BEERTH D
KMz, REH A, T4 —B N, AR, AR R — (K. JAA. A4ﬁvx)@g$ﬁ
DEFRAL & FAETRE L X —72 ERIH ATRE/e = R L X — DRI R DN IEARM 72 & 72> T D,

BAOBROBEHEL LT, UTOSHANRFTHATWD

- I ZREE S LT, BHE f$%ﬁ@t@@mﬁ%%®%L

- R EE & LT BRI & ONEBEE ~O B 00 72 9 DK I E IR B 5
- KRB RR OIL TR

- ERERKIOKT LB TR X—DRE

- B FAE ATRE T RV X — O PR R HEE

F7o. BB EZEET H2ENEIT. FAHNREES LTUTOMREZET T\ D,

- R—=2p—RELLTOKNBE, ©—27a— R LTOHTAFZ—EUREEIZLDE MG
VAIRLIEES

- BREIEHIR O D a N v YA 7 VIEEOR

- If%ﬁﬁ® B IR K OS5 #R T O BAL R LD 72O DEIRH (S aF s v R)
»

- HINEEICR o ERE T 7 X IR AE N AT AOE DN

- {EERF R O AR

- EIRHEOGEEE ZEEOSE

- FEBEKOBAD

- RS - KB - B EFARTRE T KL X — DRSS

1-1-3 #HEEFIRNR

Ry r~—E L, ELHfE67 B8 T X u A— FUIZAH 6,062 5 A(2011 H) &2 AT HET, =
FEH T 2L DR REE TR D % H T 5, 2009 452 D GDP HEAR HLIZ 70 2 R HEIE) 1%
%%m%¥<%zm\ﬁi¥(mmm\%—Ex¥<ﬂmm\%¥(m¢%)k&ofwéomn
HEDOFEER—ANY720 @ GDP 1% 832 F/L, F2H GDP i FRIiE 5.5% & Hi4EE D 5.3%I2 5| & i & BRI
LR LTWD,

WARIEHE « 2 A OREIZ XD KDBEORRESCRIRT A EEOH K, I X OB LEIC L 2800
& OHMBRRFRE % T ABl LT D Omnifw IS ITRT Lo b 00, HifilkERZR 2l
L OBANKIBIZHIN U722 LD, IR ADETIT 2 RE L 720> T D, HnHIFR%A(49,287 H T
F¥ v MO b, %%wzi&m%%ﬁw ORI 35.2% & RIEIZIER L TWD, —H, 4$\*
72 EOBEEM O LT 19~31%DHOR L o TS, EEEHBEILX, ¥4, PE, 4R
VUK —, AR ETH D, AT, AWM Z L U DG %o TR E @%A#ﬁMLT
AV
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2011 4F 3 A OB EHESE L LIRS, TERR 3 OO 38 B olt 5 BR S 1) VA E o3 i 72 E 3D H LT
0. XABISEEDO R E D LIRS, FEENTE - - ASH~OBEHERENENL T\ 5,

FERF IR A £ 1.1-7 1277,

®1.1-1 FEEFER

R 2009 2010 2011
1. 3 GDP K EFE (%) 4.4 5.3 5.5
2. —AN¥%7-0 @ GDP (F/L) 587 742 832
3. HEZMM LAE (%) 2.2 8.2 2.8
4. HHW (7 Fw) 3,382 2,452 97
5. BHEUNZ (EH Fv) 1,076 1,511. n.a.
6. sMEHEHE (H A FL) 5,252 5,717 na.
7. ZK-b (Fro M) 5.455 5.545 5.399

HIFT © 1:ADB, 2/5/6:1IMF, 3/4/9: 2 v >~ —Riiat R

1-2 REEEHBHAOER - BRBLIUHRE
1-2-1 Hx - &8

IN)V—F % VB T KT ERTIE. EAY T O ALK 300km O Y — M e — B X D)L —F
JINTAZE L, HAROEEEAEDOH—5 & LT 1960 4F (2 R & 28MW DR EMK % 3 B4 T D IitiLiA
HEDOIEER & L CiElsA G L,

1971 FEIZE, FEERT RIRICE U= X AN ER LR Z 8 L CLE LIERENAREE oo le, £ Dk
1974 4R |28 FEHE 3 B VSRR S IR A B 1T 168MW 1251k S 4177, 1994 4R 12 11 3% i 45 & 28MW (14MW?2
B) EATHEIKRIFEETD LIRICSER Lz, BUEIX, THIZ IPP & LT —F ¥ U8 =K 1%
BT (R IEA &R 48MW=24MWx2 &) MNEZRF THY 2013 4 12 HIZER TFETH D,

PS—Fx VK EIT ORI EREITEE OMIEEE N EOK 10 %L LD, Fizm L TL
ELEN 2GS 2 N—2An— FEEE LT, v r~—EOREZEEEDN LAEMT ST
Do, LinL. W0 36 (1~3 5#) 1FEIBALA HREIZ 52 45, 78V D 3 15(4~6 H¥)I3 38 4E2 k)
L TRV, S EEisc L 208 - L LORFIC LD EMENEAL TV D,

WD, 1~3 SHEDOKBIEMEZ xR & L-MifED ., 1992~1994 452 H KB O A EE & 12 L v
Fhi sz, —J7, 4~6 SHEOKFIER, TEEIER, LEHESR. fIEEBREORMIT. —EiAR
KR EN E S NRVRDUCH -T2, TDO LI RO T, 2 v > ~—BIFFITENEIC SV —F
Y VBB K IIEERT ORME AR D BAEE A 0 & BEE L. B ARBUNIE 2001 45 |2 AR EHRAE 21T -
7o FEARFGHAAECIX. 3 IO T MERTEARE S, Z0%H 1 MITE (BHUKMGERE, TEHE
Z8 R AEE O W KOV 132KV IBINEERR OERR) 23 2002 FREICERf Sz, LnL, T0k, KEZE
TEREOHIE 2 FHl L QW28 2 $1B L OVE S0 FENEIL, 2 ¥ v~ —EOBEHELIC L v il <z,
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WEDIV—F v 5 TIKIIFEBHT OS2 K 1.2-1 177,

R1.2-1 NL—F ¥ VEZKNDREFNOHAFEER

T % H7 B ATHE SERAE
%1 1~3 54k 28MW X315 | HADOEMEEHMEIZ X 0 ki (104 M) 1960
¥H2H 4~6 HE 28MW x 3 & X U —EFECEAIC XY EiE 1974
fifE T | 1~3 54 - HABFOEEE 47 (35.312M) 1994
MfE T | BHIKERG I E - HARBUF O g G 428 (7 EH) 2003

| JE He 22 SR AG
{1132k VBN
LER

2001 4EYHFIC E K EEEEAE SR O BEEE - MEEITHEA TRV . 132kV EiissimiwiIC L 2 HEEEK
(2008 ), 1 SHEFEEMEE T 2 A L OmEEE (2010 4) R EERLFEDIEEL TWD, ZEW
7R HEER Ak D 71T, BAE U725 OME %2 3k LHSEEIRITE S5 Z & BRI & 7
S>TW5H,

SHOBNTENSBETH 2 LATHEND T v v v—EIC L 5T, THIAX—BROREELA
kTl B BN IHERERO T 010, T A N AE < BHRARFO/N SV SL—F ¢ 8 KN R
DR EHERT 5 = & D UELIER IS,

ZOX D R BENMEORIMICL S, HABUNIE, 2011 4F 11 A O HiiSMESRIZEHB W T, TERAED
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EERWA LI, ZORHEZT T, AAREBUFIL, AFTEIR D W IERREZT > 2 L 2RE LT
2012 £ 3 H O E () 2% T, 20127 H 1 H XV 8 4 14 H £ T (2) oA %Z I v
v —EAYRIE L, BRSO R S TR DG S O SR A A2 2 L7, WA (2) o B,
KRETE DO BENORIERNA R L OB EZ R 5 LRI, TORLR S CITEETG W IR L L
TORAMEZMERT D2 & ThH D, JmEROENEROR, [F4F 10 J 31 H206 11 7 4 A £ THEfiFH
EMEHHRHERH 2 I v o~ —E~IRE LT,

1-2-2 B>y MRE

K7V =7 FOMEELTITRT,

(1) bfrAE I v o~ —[HOB L EME BRI SN S,
@ Fov=s hHE ST VKPR 1 BH D 6 SR KSR, T

I, MEWrER. WrEsds. BIREALE, HIELEE, KESE OERA,
Bk Y 7o MERE R X OME ] oo sl - etk AT 5,

(3) WrFFsh ok PNIV—F ¥ 8 TIKTIFE BT 1~6 SR O R HOEER ) TREIC R D,
(4) T5E - BAGHHE

() WHAE~DEFNE 7= F v U KRB O 1~6 SHEOKIFEEKBIR, L)L
PR, MEWTEs - WrEsERBatR,. RIBIBIMR. AKEEKE O

(b) FAFEMOEEGE KT Y= bERER, S—F v 5 KR ERT & U
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W IINE T fifi 4 4 g
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) YEf R A o ]
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7 (1) i AT (2) DR I D F AT
2008-2010 A | A A I IS e b g 4
FE Sy smamuitmpne | o9 HORA
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2-1-1 #8#% - AB

Wy Z—EFETHEIIEIL 2006 FOEITHm CH—ENE LH _ENB I EISN, £
KNI FELF—EAE. kﬁ%ioéﬁ%% BAHANHEL L CT&, LavL, 2012 49 A8
—BNEELE _ENRIHE SN, BOTICENEALE LTHEE L, AV vy s hOEKEEIX
HEE—® BT DOKIIFEENI (HPGE) Mol &MY 552 LIk d, HE—EHEIZX, K
R (DHPP) . /A J13EZEMF (DHPI) . HPGE 33X 1820 (k11 19, ARk 1) DOFREFT
THERR SV T2y, FriENEIZBWTH, A UEHE THER SN TEY . AT X 2w 50
STV, [HEE—EA O 2012 4 7 HREROREER L, EE% 198 N, 2O R %~ 7 1,416

. ARF1L614 Nt 7o TV D,

BB O/ %K 2.1-1 12”7,

Cals
(DEP)

K2 96 A T
(DHPP)

KRR R
(DHPI)

ENE R L L
(MOEP) (MEPE)

7 Bl FE A
(ESE)

KT FE AL
(HPGE)

Yooa R EATL
(YESB)

2. 1-1 A& (MOEP) #EHE

P—F % U TR EEITNL. HPGE O EED ¢ L EE « MEEFEH M THhILTWA S, EIN
friET B —F v )L, BEFRIZ SV —F % VEE—KIBREFRNLH O | NI—F v KB OBE
WEAO—BRE LTIV —F % V8 IKIPEEFOEE N THLIL TV 5,

muﬁﬁ&@ﬂw%%%/%*mﬁ%ﬁﬁﬁm“@i5%%(ﬁ%*ﬁ%kiog%ﬁ 1% 127
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Waterway System of the Baluchaung

Evaporation Loss 195 Cusec

1299 Cus7'
Loikaw G.S

C.A 3040 Sq mile

No.1 Headrace L = 5.0 mile
Qmax = 1630 Cusec ]
No.1 Pondage —>

H.W.L 2843 ft

L.W.L 2832 ft

Surface area 0.355 x10° sft

Live storage 3.96x 1(°
cft

FE—KAREM

No.2 Headrace

No.1 Headrace

@

No.2 Pondage
H.W.L 2580 ft

Inflow 1635 Cusec

H.J Volve
840 Cysec

No.2 P/S
6x28 MW

L.W.L 2570 ft
Surface area 0.3 x10° sft

Live storage 3.0 x10° FEZKNREER
cft
\,I.(—_::

®=sk7 | No3P/s A
Al \4 LN

RE 2X 26 oo
i

. Nam Pawn River

alween River

W

'bb‘
4'/\

=]
‘§Q)
’J§

Inle Lake
" Mean Draw down 3 ft
Mean surface area 2.05 x10%ft

/ Ligoung G.S

C.A 1780 Sq mile

EEISL
Mobye Reservoir
H.W.L 2897 ft
L.W.L 2880 ft
Surface area of HW.L 2.1 x10%ft
Live storage 25.3 x 10°
CA2430Sqmile  °ft
Design Flood 28,200 Cusec

No.1 Intake
H.W.L 2859.91 ft
L.W.L 2858.92 ft

60‘\ Surface area of H.W.L 42.2 x 10 ®sft

W

Live storage 70.6 x10° f
CA 3075Sqmie °©
Design Flood 28,200 Cusec

No.2 Intake
C.A 3090 Sq mile
- Baluchaung

No.3 Intake
C.A 3105 Sg mile
V'

Baluchaung

2.2-1 1NL—F ¥ VNIKZDEMEER
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110 x545=550
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e 112,100 liter

(1-2) 7ARZR FEEY

T AR N OFMITIBHETH O | MEITIER IR < THEWEZ i 2 5, 2 OFEETE L T
Mg AL B T T & 72, 0% ITEERREM (BRSO RI, IRO X A L) B, (7
L% T U AI v y) | EWEAEM, e, a—F7 4 RS TH D, TARX M
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RET D, REFHFHEHEIL, 2-17 HIZE T,

132KV B NNEERRAE Y L —
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3-2-2-2 HEMETE

AAHETT ] THHIES 2 B0 OIS AR 2 % 3.2-4 B LUK 3.2-5 [T,

KPORGOERE L TITRT,

BB B O —EBER i &2 ST 5 b D
U« Bk — Nz R OB IC IR B2 5 b D
BT - RGETH IERAEBEARFICLD . A AR OB I B2 5 b D

+3.2-4 WHERILER (REEM
1-1 ihiederE (1~6 54%)
6 B4y
’ X7y a
Bk 4 R TR B HEE A1 A%
1) HEEEFEX 22— O 6 & | JEEHEH S 28MW I, BINEL #IETE
7 v
2) FHBHHER ¥ 2 — O 6 & | ZEEEL) 28MW A
Jv
3) B ER O 6 & | 370kVA
4) GRS R E O 210m | 11kV CV250mm? 1-core
Hr—7n
5) JEbMEZE s A E O 240 m | 600V CV500mm?, 1-core
T —7 v
6) [EIHIHABIREE S @) 720m | 600V CV8mm?, 1-core
%
7) FEEMRRAE S — O 390m | 600V CV800mm?, 1-core
7
8) r—JNT v O 80m | fi§ 300m, X 100m
9) Ml —7 O 3,000m | 600V CVV 3.5mm? 7-core
10) H—R> T T @) 120 fl | =L 278207
11) 77 VHRNE— O 120 | =2v2720 7 H
1-2 73 HEm G 2EE (1~6 51%)
1-3 53 557
X5 e
I R CRE = HEE A 1A%
1) WMERCTHARL— O 6 f# NIZBIAT L A KA
»j—
2) WETIN—H Ry O 3 i Dl AR SV
¥
3) WMERL FHEZ LS O M| ASHAE
v F
4 Tru—XZN LT[ O LE | ZH AT
DA A
4~6 SHE 3 B
) X5 .
e IZES Em | me | o5 8o HENE A1k
1) WERST/E—4 O 6 1 WER V7" 20 2= v7° 17.8 GPM,
2,900rpm, 28-30 kg/cm? E— & :7.5kW
AC400V
2) MERTHA B L— O 6 1 NI 2T L 2 i
,j‘
3) WME T I NR—= O 3 | =Ny F
¥
4 7True—FN VT A O 6 1 AR S
Ly Fr I v b
A v T
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13+ AN 7% (4~6 2H)

3ED
” = -
F#A 44 Em | e | oF g HERS A%
Tl O 3| W7 F vk 7 21 liter/min
136 kglem?
3 MEFAEE I 7.5k W, AC400V
1-4 A (1~3 55%)
3E
X455 e
R 44 e | 5 W& 1BEE A1k
1) AfF O 65 &JE T — VG ERIE SR, O4% ¢ 800 mm
2) NANRAFP O 6 It =— K F, A ¢80 mm
3) EimMEEsA L K - S O 144 8 | M50 %
v b
4) THfEEEE AL R - S O 144 8 | M50 %
v b
5) #REHEKTR O 6 {5 Z)— 25 O£ ¢ 100A
6) VIv hAA T O 24 @ | HIEH A A~ F : Type-ILS-JA
1-5 A5 (4~6 55%)
3E
X455 e .
1 44 e | 5 Foi RS AR
1) AAfH O 6 & | EKEFR. O£ 6750 mm
2) NARZF O 6 =— R/LFp, I ¢80 mm
3) SEHEKFR O 6 8 | Ar—=F. HE ¢ 100A
4) EFAEERLAR L Ty O 144 18 | M50 %
[N
5) TR ~ - F O 144 {8 | M50 %2
v b
6) Uy hAA T O 248 | HlHE A A A >~ F ¢ Type-ILS-JA
1-6 A O FpifilfEiE (1~6 514%)
6 55
=) e .
1 44 R TR & MRS AR
1) ilfEE O 12 | | BRES 9 A RRE LI iER
2) BTHEHARL—F O 12 i | 100 A v o, 12DV TF&
1-7=— FLBIOR XL (1~6 5H)
6 55
, X5y i
R4 Em | ne | oF pey HUEmS A AR
1) =—RLFv7 O 24 fE | SUS ik, AT LSy FAFE
2) JALF oS @) 24 8 | SUS #afdh, T L%y F o fh&
1-8F 717 % (1~6 ZH%)
6 B
; X5 - \
HE 44 | e | 55 Y RS AR
1) TI7VIEFT O 24 & | SUS BREfifL. 020 / v 7 BT
2) FILVIET—A O 48 flH | SCA460 FHSH .
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1-9 EdhAkEI Y (5 5% B )

pa)
, X5y =
R 44 e | 0 Bk HERE A 1A%
Fdihk ) O 1A | EEAS . B L TEER AR L
b Ty MEE
1-10 T 7 > ) (1~6 =4%)
1~6 54 H
X5y o
R4 Em | e | 5m B HEmE A AR
ARIBRIEEHZ 7 O 2 @ | SUS S8lldH. hy7 Vv E b R
(1~3 5H%) K (4~6 54%) Dyyr—fit &
1-11 FEE R (1~6 SH%)
1~6 1 6 557
. X4y i
Hebt 44 Em | e | oF B HEmS A4
1) FraviE O 6 m | B rCPASHAE A
W900mm H2,300mm
2) PREEMRERVE O 6 1 | B ZCPASHAE B
W900mm H2,300mm
3) HilET = O 6 i | T AT AU
W900mm H730mm
4)  HEh O 6 1H | B UPASHAEL B
W900mm H2,300mm
1-12 RFEfT7LV—
1657
» X5y -
TR 44 & e | iF o= REmE AR
KIFEITHZ L= D% O 15 |\ Y L—0sARITTONCER, &
gt GEATHIRPLE - OB D A ¥ — D R & FIRER ENLE
R e AN i
v B —)
1-13 AR~ A7 & (1~6 51%)
6 =0
X5y
R 4 B | B | o HEmE A4
1) 4515 7H O 1 f@ | 458 No.A HilfEIE
W
2) IhiRHkER O 12 {# | 69Q1, 2 (No.1~6)
3) KAk ER O 6 & | 69W(N0.1~6)
4) IRAKHE O 6 1@ No.1~6
5) il —7 O 285m | 600V, CVV-S, 3.5mm? 2-core
6) MR 7> b O 3 1 | &R 766 liter/min, 50psi,570 rpm
(1~3 %) E B 7.5 kW, AC400V, 570 rpm
7 AW O 3 | BNfEER. IR SW T
(1~3 54%)
8) I O 18 | WE LA, R 7% 200 liter/min, BB
H%: 3.7 kW, AC220V
9) NyuFkro-#hz O 6 M | 4~6 HET
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1-14 KH T o F (1~2 55%)

B 4 | ne | 55 & RS Rk
1 5B 7T &2 58A O 31| SUS Sfldh, 17 V)R Vb -,
o, B Dyyy—ff &
1-15 K =— R v 7 b (1~6 5H¥)
6 By
‘ X4y e
B4 Em ] e | w5 Y& EmE f A%
1) =— K L% 7 M O 48 | BB Cup BNy e v BURREARHL T DL
Ny Fd e (1-3 5H%) dA5, VX UED
2) $185 > v 7 Mz O 4 | x 7 AT v X
(1~-3 58%)
3) =— KAy 7 A O 4 f0 | B Cup BNy X2 BURIFRHLT 5 AL
Ry Fy (4~6 ) A VoYX G
4) $ 185 > v 7 MHfisz O A | vy 7 N7 e X
(4~6 =1)
1-16 KHEHAY = v F 7 L—F (1~3,6 5H%)
4 B
[ [X‘ﬁj\ ¥t B
B 4 Em | e | o B RS FHAR
1) 1~-35HHY =y b O 3 @ | ¢80A A —RE—% LEIEFA.
TL—x BREIIE © 21kglem2
2) 65y O 1 f# | ¢4BHIEHAY—FRET—& LEERfT, B
7T L—% YEJMIE - 30kg/lcm?2
1-17 FEEHEE E 7B (1, 4~6 %)
15885
4 [Zﬁj\ ¥t B
B4 EE T me | a5n B RS FHAR
1) REHEE =21V O 148 | =AEASUEAE A E] S A 31,000k VA, 11kV,
1,627A
2)  FEEERERE E 8k O 148 | =AEASUEAE G E] 16 E A 31,000k VA, 11kV,
1,627A
3) BEEF7L—2A @) 1 | SAHZSUA N R 38 BERE 31,000kVA, 11KV,
1,627A
4) [EEAE o O 1M | RhN—x=TH7 |
4~6 iy
. X4y -
Bk 4 EE | me | 55 & HERE AR
1) REHEE T2V O 3 A | ZARAS AR R B EE A 31,000kVA, 11KV,
1,627A
2) FETEMERIER 1A 3 A | ZARAS AR R B EE A 31,000kVA, 11KV,
1,627A
1,4~6 SHSY
4 lzﬁj\ NN
Hebt 4 ERRTCREE & RS A1kR
INIPATZ S NI = ) o 4 | SyMRRESIER R
vV
2) #iEY == O 4 M| OFRHSTE
3) EMEEVTAEA O 4 FH | S IRARNLES
4) EE =2 A VTR O 1L | MR
5) [EE T = A VAL O 4 FH | S fRARNLES
FEdh
6) [Elfs ARk A LA O 148 | S fRRESTER
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7) BRIV R O 3| SRAESIER M
8) BEEX [ & 7 = A /L i O 1A | oL oh
T AR bR
1-18 FEEM# (1~3, 4~6 1)
1351 6%
» X5 e
B 4 Em | e | 55 B WS A AR
1) AIFEEREZ O 118 | AT H, WmiEsR 5=
2) BIZEEME O 18 | AT H. WmiEsRG=X
3) EHUREMIMEE (RTD) O 2 @ | T4 Rz A
4~6 S 1 557
[ [Zéj\ ¥t E.
e IZES Em | mE | 0F Hh RS AR
1) AZEERE O 18 | AT H. WmiEsRG =X
2) B {IFE B O 118 | AT H., WhiEsR 5=
3) IPURE IR (RTD) O 8 & | A Rz - v —F Vil - mENh A
1-19 FEEMm EIER  (1~3, 4~6 51%)
13 53 &4
X5y .
Bé# 4 R TR o MR AR
1) FERMEGR O 12 {8 | KROEASHLRRTY
T dh 3 (E S Te
2) HEpUREHIZ (RTD) O 8 fH | FEHDEZAD - HOH
4~6 5HE 3 B4y
X5y I
Bé# 4 R TR & MR AR
1) FEEHMHIZ O 8 fH | KB HIIE
T dh 2 (EE Te
2) HEpUREKEZ (RTD) O 8 fEH | REHMDEZEALD - HHOH
1-20 /KL T RN ARGLEE  (1~3 558)
3EM
X5y o :
ekt 4 | e | 55 o EE (A%
1) WMERST O 3 & | & »7 :200 liter/min, 21 kg/cm?
720 rpm
2)  flfEE O 3 m | BNAER, BERMT . IR SW A&
3) THMERLT O 2 & | & »7°:200 liter/min, 21 kg/cm?
720 rpm
4) TIHEEE O 2 | BB : 15kwW, AC400V, 720rpm
1-21 ARG EEE (2 S1%)
185
X5 - :
ekt 4 Em | e | 55 o HEmE A AR
1) EEIRT O 2 A | EEEE V7 6.8 mYmin
25 m head,
2) T—X O 2 & | ®% : 3phase, 55 kW, AC400V
1450rpm
3) 7— A O 2 & | 7kglem?, O£ : 250 mm
4)  10inch WA Z R BC O 5m | Bft7 I UET
5) BEMHZI v O 218 | M'H : SS400
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6) 10inch A k L—7 O 2 f@ | A% : 250 mm
7) 10inch X RECAE O 218 | #& : STPT410
8) M2&A/L bk +F v b O 481f# | R FES : 80mm
9) 8inch mkHHIBLE O 3m M'E : SGPTG370
10) Bdm 77 O 48 | M'E - SS400
11) 8inch X R4 O 218 | #E : STPT410
12) M20 ARV K - F v b O 728 | A FES : 80mm
1-22 3R DA A T (1, 4,5 51%)
3B
X5 o
Hebt 44 ERNCRRE & R AR
FHEBAIELAAL v F 3 A | FEIRIEE. AHAER. LLEER. #HBh
JL—
1-23 HI T HEDFI - Fondr (1~6 SH%)
6 7457
X4y o
Bk 4 Em ] mE |55 & HERE AR
1) =Y o 5 iz o 6 ff | IRIEFH(SR-35A), H : 0-100 i
IR A
2) KXo A R O 6 A | ILEEFH(SR-35A). B % : 0-100 J
SRR
3) FEMEEIEA DR O 6 18 | IREEFH(SR-35A), H#% : 0-100 S
4) FEHEE G DR O 6 & | IREEFH(SR-35A). B : 0-100 J
5) S IESE O 6 f& 2 : 0-2000 feet
6) =X A1 ZM XVELE O 6 f H &% : 0-2000 feet
DIETIFE
7) K=xHA %0/ XVl O 6 & B % : 0-2000 feet
BOENFE
8) VI UARRT T O 6 % | AFt16 T
9) =% A Zfl=— KL O 6 f& H % : 0-10
B
10) K= %1 2l O 6 f& B : 0-10
=— RLEERA!
11) H RS E SR O 6 & F & : 0-700 Ibs/inch?
12) [Alfi5Ef O 6 & B : 0-800rpm
13) w5t O 6 fi H % : 0-40MW
14) [BHEH L ~VEERE O 6 1 HE :-15 +10%
15) F=—FK1 U I v k O 6 % : 0-100%
ferREt
1-24 JE 2 > 7 OWERE (1~6 %)
6 5457
X4y e
Bé# 4 Em | e | B RS FHAR
1) FEFE (1-35HH) O 3 {# | 0-500 Ibs/inch?
2) EJ1EE (4-6 SHEAD) O 3 {8 | 0-700 Ibs/inch?
1-25 FiT PN FH 7K B3 AR 1
bt 4 X7 L W 14
ERECEEES N ‘
ABF O 1+ ¢ 160mm A jL— 2B [ Fp— XU, 3%
FHES ¢ 442 m, 21kglem? JHE K OFE#R
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1-26 HAFHT 7/ Fax—2EF—x (1~6 M)

B

Heb 4 T T ] AR o
T Fan—RE—H O 2 f# EREII A — T —8E
1-27 FE B B
Hbt 4, £ el o
EE | B | B - ‘
1) AR R O | 1 | ik EmRssE
2) ELAI e A O | 1@ | oE e
3) MR O | 1@ | ieE s
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#£3.2 -5 Gt (EERE - KEHKE)
2-1 il r—7 v (1~6 5H%)

AN

b4, T ] AR BB A
1) 600V CVvV O 1,200m 2.0mm? 3-core
2) [k O 1,130m 35mm*  2-core
3) Wk O 47,680m 35mm*  3-core
4) Al E O 37,260m 3.5mm? 4-core
5 AL @) 4,430m 3.5mm? 6-core
6) [\ O 23,800m 35mm*  7-core
7 FHE O 1,540m 3.5mm*  10-core
8) Lk O 3,660m 3.5mm*  12-core
9 [k O 1,730m 55mm’  2-core
10) [k O 1,970m 55mm”>  3-core
1) [k O 5,850m 55mm’  4-core
12) [k O 980m 8mm®>  3-core
13) 600V CV O 750m 5.5mm? 2-core
14) [k O 4,070m 5.5mm? 3-core
15) [k O 380m 55mm’  4-core
16) [k O 2,930m 8mm*>  3-core
17y [k O 1,200m 14mm?  3-core
18) Ak O 190m 100mm*>  3-core
19)  [fk O 280m 150mm®  3-core
200 ALk O 570m 325mm?  1-core
21) Lk O 150m 500mm®>  1-core
22) 600V IV O 500m 3.5mm’
23) [k O 500m 5.5mm?
24) il O 250m 8mm?
25)  [Alk O 250m 14mm?
26) il O 250m 22mm?
27) Ak O 250m 38mm”

2-2 FEEED (1~6 5H%)
B
AN

Wb 4, T T AR N £

1) TEEELR O 18 & | 1-6 5%
10,300kVA HAFHZE £ x 18
) EKEE O 300m | 1-6 Gk, LT HEE
3) 7m—JL— O 6 & | 1-6 5
4) UEEM, TRAY—7 O 36 fiil | 1-6 B4
5) 11kV Rhsise 8t O 240 m | 60mm x 10mm, 1-6 5k
2-3 132kV JEWrER (1~3,5~6 1, Hid)
Bhr
X4y

W4 Em | mE | wh g REmE AR

132kV T ER O 7B | ERTEN 800A ERHEKIFENL 25KA
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2-4 132kV Wrises (2 5H%)

1E57
) lz:éj\ NN
b4 ERRTCREE B HEmS A 1A%
132kV W& as O 15 TEHSE T 800A
2-5 Fjiian
2B
» X5y i
b4 ERRTCERE gy HEmS AT A%
PLdiE s @) 2H | YA U R F KRR
TERE NS EBE: = A RS 400V
TERG 777 E BT 230V
TE R i 7B 35 : L00A
2-6 PTNHEKRAR 7
2B
X4y _—
Fpr 4 Em | e | 5 B 1BEE A1k
1) HeARTEY b O 2 H 7K > 7":7.5HP, 0.5m*min. 20m
(—RHH. =87 (A . | FEBIF%:5.5kW, AC400V 1440 rpm
fif, AL 1 f)
2) B O 23m ME : SGPSOA
3) BEMTZILY @) 148 M : SS400
4) AL E - F v b O 148 AL b A X M12, & 0 60mm
5)  fhl{EE O 1 KRNI SR 3 & T
2-71 7 — A AL AKR 7
265
4 lz‘ﬁj\ =N
b4 ERRTCREE gy HEmS A 1A%
1) #AKRRTEY b O 2 A AR 773.7kW 1.25m%min - 12m
EEIE:3P 3.7KW AC400V,1440rpm
2) il O 1
3) W7 HEE O 24m SGP110A
4) I O 12 f& SS400, RV b, HAH»F v MaTe
5 Aab, Tk O 4818 | M12, A hE & 60mm
2-8 EHARFE L REMT 2 — /LD 1Lk VEIr—T L (1~6 B4
6B
X5y _—
Fer 4 | e | 5 B 1BEE A1k
1) WkVEHTr—7v O 1,500m | 11kV CV 630mm? 1-core
2) =T~y R, F— O 72 {# 11kV CV 7 —7 /VH
TV ARR
3) ZU—Fh O 720 @ | 11kV CV Z— 7L H
4y 7 — bR O 1208 | 7 I BT oh—, ZERL FETe
5) Ar— T LKA O 6 FL | BB, HIEVE A
2-9 FTNZE 45
Fkt 4 25 R o -4
e | Bk | w - ‘
1) FTNE T4 O 2 H 75 EEE 11kV/400V
500kVA A H %
2) 1kVEHr—T O 100m | 11kV CV 50mm? 3-core
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3) —TN~y R O 4 1| 11kV/400V FTNZE TR A
4) 600V E 17 —7 v O 300m | 600V CV 500 mm? 1-core
5) r— 7 VIR O 4 f | 11kV/400V FTNZEERR A
6) PTANZEE# O 1A Z5JF e 11kV/11KV( £ 10%)
2000kVA JHA B W
7) 1kVEHT—T L @) 80m | 11kV CV 50mm? 3-core
8) s —7 /-~y R O 2 | 11kV/A1kV FTNZEE B
9) F—T7NImEM O 2 # | 11kV/11kV FrNZEE 2R
2-10 BEMEF = — 7L (1~4 558)
Bay
. X4 .
B4 e | oF $ MRS A LA
1) Incoming O 471 | CT 2000:5A 4 i
2) House Service #% O ATH | 11KV BriEEss 2 {#
3) Outgoing & O AT | 11KV WS 118
4) Potential Transformer #% O At | VT RSS2 18
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1-=16. Jet Brake 1-15. Turbine Needle Shaft | _,\_f\_, 1 ——— | WATER DRAIN PIPE
(Uﬂ\t NO6> R P —-— |AR PIPE
,“ (Umt NO.4*6 I —+ PIPE CONNECTED
I ) ' ——  [PIPE NOT CONNECTED
RIS i gl = 1 i SN S i o T i oo ot
==t Hrilygeet==
i ‘ H — o ! ] 714 z : _EL%,_ AUTOMATIC VALVE
- % WATER FLOW RELAY
} & %_%7 4 | STRAINER
/ \ 1 - | H 2 F  |CHECK VALVE WITH FLANGE JOINT
7___L,, — U»—u——>-$ _|L | _Q_ CHECK VALVE WITH SCREW JOINT
- —————— [ S— 1 [0) PRESSURE GAUGE
e b—e <«<—F————F———
N -
1-5. Inlet Valve Inlet Valve
(Unit No.4-6) (Unit No.4-6) 1—2. Pressure Oil Supply System

for Governor(Unit No.4—6)

1-18. Guide Bearing
(Unit No.4—6)

4O H<t

-

1-13. Lubricating Oil System(Unit No.4-6)

_ = THE PROJECT FOR REHABILITATION OF BALUCHAUNG NO.2 HYDRO POWER PLANT
1-=19. Generator Air Cooler IN REPUBLIC OF THE UNION OF MYANMAR
(Umt NO.4*6) [ECEND DWN C.JOZAKI SCALE TITLE
[JREPAR CHKD C.JOZAKI WATER AND AIR PIPING SYSTEM
BERREPLACE | | APPD N.MATSUSHINA AT FOR UNIT NO.4-NO.6
NIPPON KOEI CO.,LTD.
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1-4.

Inlet Valve

Further Connected to

(Unit NO.FB)(\

1—6. Control Valve Panel of Inlet Valve 1-24. Pressure Gauge for Oil

Pressure Tank(Unit No.1 73)\

1-4.

Inlet Valve

(Unit No.W{S){\

\ (Unit No.1-3)

___\%__9____

~

!
———— 1-20. Pressure Oil Supply System
for Governor(Unit No.1-3)

|

B Y L E

—_——— ——

1-15.Turbine Needle Shaft Oﬂdr
and 1-7/. Needle Tips and |

—~—

}—-6—————‘————-——

| S—
u gooooooo?oooooon

| nl I‘I

| | 1—-2. Pressure Oil Supply System
:IT | for Governor(Unit No.1-3)

1—6. Control Valve Panel of Inlet Valve

\ (Unit No.1-3)

A

1-23. Meters and Indicators on Turbine

1-8. Deflectors

(Unit No.1-3)

X
Further Connected toT
|
|
|

1-18. Guide Bearing

1—16. Jet Brake

(Unit No.wz)FE |

Pt

—T
|
I
|
|
|
| Governor Panel(Unit No.1-3)
I INSTRUMENT PANEL GOVERNOR PANEL
|
|
|
|
|
I
A
|
|
|
|
|
i

IS D S S R
_X}:\\WZES. Governor Actuator

(Unit No.1-3)

PRESSURE OIL PIPE

OIL DRAIN PIPE

WATER PIPE

AIR PIPE

CONNECTING PIPING

PIPING NOT CONNECTED

SLUICE VALVE WITH FLANGE JOINT

STOP VALVE WITH SCREW JOINT

ANGLE STOP VALVE WITH FLANGE JOINT

CHECK VALVE WITH FLANGE JOINT

ANGLE STOP VALVE WITH SCREW JOINT

PUMP

WATER SUPPLY [

1-13. Lubricating Oil System
(Unit No.1-3)

=k, Motor(Unit No.1-3)

1=21. Cooling Water Supply System
(Unit No.2)

-]

>

Further Connected to
1

—135.Turbine Needle Shaft
and 1-7. Needle Tips and
Nozzle Tips (Unit No.1-3)

E\Fwther Connected to

1—8. Deflectors
(Um’t No.FS)

THE PROJECT FOR REHABILITATION OF BALUCHAUNG NO.2 HYDRO POWER PLANT
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1-723. Meters and Indicators on Turbine

GOVERNOR CABINET / Governor Panel (Unit No.4-6)

g

1-6. Contfrol Valve Panel of

Inlet Valve (Unit No.L-6) %

s X[ s

1-26. Governor Actuator

g

~

Motor (Unit No.4&-6) /

o |

[

Indicator for Needle i

Position

1-5 Inlef Valve
(Unit No.4-6)

1-15.Turbine Needle Shaft
| and 1-7. Needle Tips and
Nozzle Tips (Unif No.4-6)

\‘}/‘*6‘ Control Valve Panel of
Intet Valve (Unit No.4-6)

Pressure Tank

f } (Unit No.b-6

1-16. Jet Brake
(Unit No.6)

C—pe

DESCRIPTION
——— | PRESSURE OIL PIPE
— —— — | OIL DRAIN PIPE
— | AIRPIPE

—+— —¢ —| PIPE CONNECTED

— —— | PIPE NOT CONNECTED

1-8. Deflectors SYMBOL
(Unit No.4-6)

) <
pe4 (‘
|

ﬁ ﬁ |
) 1-18. Guide Bearing —AD><I— | VALVE WITH FLANGE JOINT
i — —<— VALVE WITH SCREW JOINT
| T (Unit No.4-6) OIL FLOW RELAY
N A &R STRAINER
= — ——— L —O—— [ CHECK VALVE WITH SCREW JOINT
> —WgG— NORMALLY CLOSED VALVE
%{ >UpDly Sysfem 1-13. Lubricafing Oil System THE PROJECT FOR REHABILITATION OF BALUCHAUNG NO.2 HYDRO POWER PLANT
for Governor (Unit No.4-6] (Unit No.4-6) IN REPUBLIC OF THE UNION OF MYANMAR
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air conditoner
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A 51 B

2-5. Rectifier 2-5. Rectifier

. Transmission line panel (230kV S/L)

. Transmission line panel (230kV S/L)

. Station service panel (AC400V/DC230V)
. Station service panel (AC400V/DC230V)
. Station service panel (AC400V)

. Station service panel (AC230V/AC400V)
. Station service panel (Emergency light)

. Station service panel (DC230V)

. Station service panel (DC230V)

. Station service panel (RECT)

. Transmission line panel (33kV feeder)

. Main transformer panel (IBTR, B/H1PS line)
. Transmission line panel (11kV feeder)

. Transmission line panel (11kV feeder)

. Transmission line panel (132kV N/L)

. Main transformer panel (230kV/132kV BTR)
. Protection relay panel (No.1 Gen)

. Protection relay panel (No.2 Gen)

. Protection relay panel (No.3 Gen)

. Protection relay panel (No.4 Gen)

2-17. Temperature Meter Panel

1-11. Control Panel for Generators (Unit No.1-6)

49 | 50

air conditioner IEI H

11 12 13 14 15 16 17 18 19 20 21 22 23 | 24 25
1-11. Control Panel for Generators (Unit No.1-6)
26 27 28 29 30 31 32 33 34 35 36 37 38 | 39 40
1-11. Control Panel for Generators (Unit No.1-6) 1=11. Control Panel for Generators
Desk | Desk | Desk | Desk | Desk | Desk (Unit No.1-6)
No.1 | No.2 | No.3 | No.4 | No.5 | No.6
2-17. Temperature Meter Panel
21. Protection relay panel (No.5 Gen) 41. Automatic control panel (station service generator)
22. Protection relay panel (No.6 Gen) 42. Automatic synchronizing panel
23. Thermometry panel (No.4-6 Gen) 43. Automatic control panel (No.1 Gen)
24. Station service generator panel 44. Automatic control panel (No.2 Gen)
25. Transmission line panel (230kV S/L) 45. Automatic control panel (No.3 Gen)
26. Transmission line meter panel (33kV feeder) 46. Automatic control panel (No.4 Gen)
27. Transmission line/transformer meter panel (IBTR, B/H1PS line) 47. Automatic control panel (No.5 Gen)
28. Transmission line meter panel (11kV feeder) 48. Automatic control panel (No.6 Gen)
29. Transmission line meter panel (11kV feeder) 49. Transmission line protection panel (132kV B/H1 line)
30. Transmission line meter panel (132kV N/L) 50. Transmission line protection panel (132kV B/H1 line)
31. Main transformer meter panel (230kV/132kV BTR) 51. Transmission line protection panel (230kV S/L)
32. Meter panel (No.1 Gen)
33. Meter panel (No.2 Gen) A. No.1 Rectifier
34. Meter panel (No.3 Gen) B. No.2 Rectifier
35. Meter panel (No.4 Gen) C. No.3 P/S gate control panel
36. Meter panel (No.5 Gen) D. No.3 P/S gate control panel
37. Meter panel (No.6 Gen)
38. Thermometry panel (No.1-3 Gen)
39. Station service generator switch panel
40. Transmission line meter panel (230kV S/L)
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[ ] repar
[ ] repLAce
[ ] mobiFicATION
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THE PROJECT FOR REHABILITATION OF BALUCHAUNG NO.2 HYDRO POWER PLANT
IN REPUBLIC OF THE UNION OF MYANMAR

1
|
CONTROL ROOM
1-11. Control Panel for Generators (Unit No.1-6)
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1-11. Control Panel for Generators (Unit No.1-3) 1-11. Control Panel for Generators (Unit No.1-3)

o
N
@ | o' @ | @ S S
N
© | ® o | ® ® NO.1 GEN
[ g
o
o
&% | ao 8% | o 4%
1 1 |I
6176 ( 8 o 6176 ( 8 o éﬂb
FI | Fl |
SLOPING PANEL FRONT VIEW L
(N |
2 4
w1 sz |WH| g 3l o
@ 0
o~ @
o o~
o
RW RVar RW RVar RW RVar
g (19 (o) () (22 g (19 (0) (1) (22 s (9 20 (21 (22
o 40MW 10-0-30MVar, 40MW 10-0-30MVar, 40MW 10-0-30MVar
<
(23) (24) (25) (26) (27 (23) (24) (25) (26) @7 (23) (24) (25) (26) (27 ol T
2
(0] o (0]
(28) (28) (28)
8
900 900 900 -
>< >< J
2700 900 J/ 900 J/ 900 ©
>< ><
VERTICAL PANEL FRONT VIEW VETER P;E‘EL FRONT
VIEW
LIST OF SWITCHES
MARK LETTER OF MARK PLATES MARK OF HANDLE
(1) |CONTROL SWITCH FOR OIL PUMP ON MAIN TRANSFORMER, STOP - START 8T
(2) |[CONTROL SWITCH FOR No.1 THRUST BEARING OIL PUMP, STOP - START 308, (LAMP INDICATOR) #1 & #2 unit
(3) [CONTROL SWITCH FOR No.2 THRUST BEARING OIL PUMP, STOP - START
(4) |MANUAL EMERGENGY STOP SWITCH SE WATER | OL | LUB MAINT 30F, (TARGET TYPE INDICATOR) 30F, (TARGET TYPE INDICATOR)
(5) |CONTROL SWITCH FOR No. PRESSURE OIL PUMP, STOP - START Qi PUMP | PUMP | PUMP | AVR | OIL ‘ ‘ ‘ ‘ ‘
(6) | CONTROL SWITGH FOR No 2 PRESSURE OIL PUMP. STOP — START @ Hoi | Noi | Nl PUMP 87-1 | 64N | 87T | 96-2 | SE ‘ 12 ‘ 45 ‘ 69W3 ‘ ‘ 63Q3 ‘ 8IMP ‘ 38 ‘ SSQLB‘ 51 ‘ 59 ‘ 51T ‘ ‘
(7)_|CONTROL SWITCH FOR CIRCUIT BREAKER IN PARALLEL. OPEN - CLOSE 52 puMP | PUMP | pump | JACK 30F, (TARGET TYPE INDICATOR) 30F, (TARGET TYPE INDICATOR)
(8) [CONTROL SWITCH FOR No.I WATER SUPPLY PUMP. STOP — START w1 No2 | MNo2 | No2 | PUMP 59q1 | 603 ) YT
(9) |CONTROL SWITCH FOR No.2 WATER SUPPLY PUMP. STOP - START w2 ‘ 6302 ‘ 8002 | 69GW ‘ SSOMB‘ ssqs | 490 ‘ 76 ‘ 57 ‘ ‘aawcf# iy ‘ 96-1 ‘ 26D ‘ 69TW ‘ 697Q ‘ 63TN ‘ 33TQ ‘
(10) |CONTROL SWITCH FOR JACK PUMP. STOP - START 720 205, (LAMP INDIGATOR)
(11) |CHANGEOVER SWITCH FOR SOLENOID VALVE wc 2 ( #3 unit
(12) |CONTROL SWITCH FOR AVR, LOWER - RAISE 90R
(13) | MASTER CHANGEOVER SWITOH FOR SEQUENGE GONTROLLER ] vawve | start | exeme | sy | Lomo 30F, (TARGET TYPE INDICATOR) 30F, (TARGET TYPE INDICATOR)
OFF - STOP ~ VALVE - START ~ EXCITE — SYNCHRO ~ LOAD ‘ 87-1 ‘ 64N ‘ 87T ‘ 96-2 ‘ 5E ‘ 12 ‘ 45 ‘ ‘ ‘ 6303 ‘ 81MP ‘ 38 ‘ GGQLB‘ 51 ‘ 59 ‘ 51T ‘ 69W3 ‘
(14) |CONTROL SWITGH FOR MAIN EXCITER VOLTAGE. LOWER - RAISE 70E
(15) |CONTROL SWITCH FOR TURBINE SPEED AND LOAD SETTING. LOWER - RAISE 65 SToP 30F; (TARGET TYPE INDICATOR) 30F; (TARGET TYPE INDICATOR)
(16) |CONTROL SWITCH FOR LOAD LIMITER SETTING. LOWER ~ RAISE 77 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ # 33PW ‘ ‘ ‘ ‘ ‘ ‘ ‘
(17) [ GONTROL SWITGH FOR SUB EXCITER VOLTAGE. LOWER - RAISE 208 6303 | 8IMP | 38 |33qLB| 51 | 59 | 51T | 6ow3 33WC-3 cawy | 96-1 | 260 | 69TW | 69T | 63TN | 33TQ
(18) |CHANGEOVER SWITCH FOR GENERATOR VOLTAGE METER, 0 - RS - ST - TR - 0 v
(19) |CHANGEOVER SWITCH FOR DC VOLTAGE METER, SUB - OFF - MAIN DV
(20) |CHANGEOVER SWITCH FOR THRUST BEARING OIL PUMP. No.1 - No.2
(21) Cy\;‘:ﬁ‘[ﬁfﬁ"iﬁfggg&”" GENERATOR SYNCHRONIZING CONTROL. MODE, 25 THE PROJECT FOR REHABILITATION OF BALUCHAUNG NO.2 HYDRO POWER PLANT
(22) |CHANGEOVER SWITCH FOR SYNCHRONIZER, No.1 - No.2 VE IN REPUBLIC OF THE UNION OF MYANMAR
(23) |CHANGEOVER SWITCH FOR PRESSURE OIL PUMP, No.1 — No2 430
(24) |CHANGEOVER SWITGH FOR GHARGE ADJUSTING, NORMAL — CHARGE cH LEGEND DWN Y. SHINDO SCALE TITLE FRONT VIEW OF METER PANEL,
25) [CHANGEOVER SWITCH FOR TURBINE SELECTOR. No.1 - No.2 97
26) |CHANGEOVER SWITCH FOR AVR, STOP ~ START - OPERATION 90 :l REPAIR CHKD Y. SHINDO 1/20 SLOPING PANEL AND VERTICAL PANEL
(27) |CHANGEOVER SWITCH FOR WATER SUPPLY PUMP, No.1 - No.2 43W FOR UNIT NO.1-3
(28) |CHANGEOVER SWITCH FOR CONTROL SOURCE, OFF - ON 8 :l REPLAGE QEF'?CI)DN %o N. MATSUSHIMA DATE
EI CO.LTD
MODIFICATION o December 2012 —
:l TOKYO ELECTRIC POWER COMPANY DWG NO BLC-012




1-11. Control Panel for Generators (Unit No.4-6)

(=3
(=3
o
as
SLOPING PANEL FRONT VIEW
°
&
(15) (16) an (18) (19) (15) (16) an (18) (19) (15) (16) an (18) (19)
o
<
(20) (21) (22) (23) (24) (20) (21) (22) (23) (24) (20) (21) (22) (23) (24) ol T
2
(0) (0] (0]
(25) (25) (25)
S
8
900 J/ 900 J/ 900 =
> >
2700

VERTICAL PANEL FRONT VIEW

LIST OF SWITCHES

MARK LETTER OF MARK PLATES MARK OF HANDLE
(1) | CONTROL SWITCH FOR OIL PUMP ON MAIN TRANSFORMER, STOP - START 8T
(2) |CONTROL SWITCH FOR LUBRICATING OIL PUMP, STOP - START
(3) | CONTROL SWITCH FOR THRUST BEARING OIL PUMP, STOP - START
(4) |MANUAL EMERGENCY STOP SWITCH S5E
(5) | CONTROL SWITCH FOR No.1 PRESSURE OIL PUMP, STOP - START Q1
(6) | CONTROL SWITCH FOR No.2 PRESSURE OIL PUMP, STOP - START Q2
(7) | CONTROL SWITCH FOR CIRCUIT BREAKER IN PARALLEL, OPEN - CLOSE 52
(8) | CONTROL SWITCH FOR No.t WATER SUPPLY PUMP, STOP - START w1
(9) | CONTROL SWITCH FOR No.2 WATER SUPPLY PUMP, STOP - START w2
(10) |CONTROL SWITCH FOR AVR, LOWER - RAISE 90R
an MASTER CHANGEOVER SWITCH FOR SEQUENCE CONTROLLER, 1

OFF — STOP - VALVE - START - EXCITE — SYNCHRO - LOAD
(12) |CONTROL SWITCH FOR MAIN EXCITER VOLTAGE, LOWER - RAISE 70E
(13) | CONTROL SWITCH FOR TURBINE SPEED AND LOAD SETTING. LOWER - RAISE 65
(14) | CONTROL SWITCH FOR LOAD LIMITER SETTING, LOWER - RAISE 77
(15) | CHANGEOVER SWITCH FOR GENERATOR VOLTAGE METER, 0~ RS - ST-TR -0 A\
(16) | CHANGEOVER SWITCH FOR LUBRICATING OIL PUMP, No.2 = OFF -No.1 DV
(17) | CHANGEOVER SWITCH FOR NEEDLE SELECTOR, 1-2-3-4
18) CHANGEOVER SWITCH FOR SYNCHRONIZER, 25
MANUAL - AUTOMATIC
(19) | CHANGEOVER SWITCH FOR SYNCHRONIZING SELECTION, No.1 - No.2 VFE
(20) | CHANGEOVER SWITCH FOR PRESSURE OIL PUMP, No.1 = No.2 43Q
(21) | CHANGEOVER SWITCH FOR CHARGE ADJUSTING, NORMAL - CHARGE CH
(22) | CHANGEOVER SWITCH FOR TURBINE SELECTOR, MAIN - AUTO.A - AUTO.B 97
(23) | CHANGEOVER SWITCH FOR AVR, STOP - START - OPERATION 90
(24) | CHANGEOVER SWITCH FOR WATER SUPPLY PUMP, No.1 = No.2 43W
(25) | CHANGEOVER SWITCH FOR CONTROL SOURCE, OFF - ON 8

1-11. Control Panel for Generators (Unit No.4-6)
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WATER | OIL LUB
PUMP | PUMP | PUMP AVR
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30F ; (TARGET TYPE INDICATOR) 30F , (TARGET TYPE INDICATOR)
| 87*1‘ 64N ‘ 64D ‘ 81T ‘ 96*2‘ 26 ‘ 12 ‘ 45E ‘ 38 | ‘JiQhB‘ 63Q3‘ 271G ‘ 5E ‘ 51 ‘ 59 ‘ 51T ‘ 57 ‘ 86G H
30F 4 (TARGET TYPE INDICATOR) 30F , (TARGET TYPE INDICATOR)
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1-11. Control Panel for Generators (Unit No.1-6)
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1-11. Control Panel for Generators (Unit No.1-6)

NO.1 AUTOMATIC NO.2 AUTOMATIC NO.3 AUTOMATIC NO.4 AUTOMATIC NO.5 AUTOMATIC NO.6 AUTOMATIC
CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL

1X 13X | [60X; 60X, 1X 13X | [60X; 60Xy 1X 13X | [60X; 60Xy
13X [|25Y; 25Y, 13X 25Y1 || 25Y, 13X 25Y, 25Y,

Ip5Y; 25Y, | 15X 25X 25Y; 25Y,| [15X 25X 25Y; 25Y5 [15X 25X
15X | (60X | |60X, 15X | [60X;| | 60X, 15X [ ]60X;| |60X, T4PNX 5| |86Y 86-1% T4PNX 5 | |86y 86-1% T4PNX 5| |86y 86-1X

12X 630-3X| [86-2X86-3X] 12X 630-3x| [86-2X86-3 12X 630-3Y [86-2X86-3
1X 25X 41Y 1X 25X 41Y 1X 25X 41Y k27, 522, 507, 527, 527, 522

680B 680B 680B

B-25X 75X [3-25X 75JX| 3-26X 754
65TY| | 52X, 52Y 65TY| | 52X, 52Y 65TY| | 52X, 52Y

aty | |52y a1y | | B2y a1y | | sy gl g

N g

63 63 63
QBX TIMY ([ [ 77MX QBX TIMY [ | 77MX QBX TINY [ | 77MX

84 84 84
27X¢ | [21TY| [ 86Y 27Xy [21TY| | 86Y 27Xs| (21TY| | 86Y
86:X [ [862X| |863X 86:X | |862X| | 863X 86:X | |86,X| | 863X

84 84 84
o
600 600 600 600 600 600 =
3600

AUTOMATIC CONTROL PANEL FRONT VIEW

THE PROJECT FOR REHABILITATION OF BALUCHAUNG NO.2 HYDRO POWER PLANT
IN REPUBLIC OF THE UNION OF MYANMAR
LEGEND DWN Y. SHINDO SCALE TITLE
I:l REPAIR CHKD Y. SHINDO 1/20 FRONT VIEW OF AUTOMATIC
I:l REPLACE APPD N. MATSUSHIMA DATE CONTROL PANEL FOR UNIT NO.1-6
NIPPON KOEI CO..LTD. _
|:| MODIFICATION TOKYO ELECTRIC POWER COMPANY December 2012 DWG NO BLC-015




- 2-9. House Transformer (No-2)
- 2-9. House Transformer (No.1)

2-97House Transformer (SVR)

2-9. House Transformer (2MVA Tie Tr)

2-20. 33kV Cubicle

—

COMPRESSOR HOUSE

2-16. Emergency Power Supply
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CHKD Y. SHINDO 1/300
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NIPPON KOEI CO.,LTD.
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December 2012
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The Preparatory Survey (2) on the Project for
Rehabilitation of Baluchaung No. 2 Hydropower Plant
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Industrial Development and Public Policy Department, JICA

2. BEEEW @I K
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List of Parties Concerned in the Recipient Country

Iy~ —EHL—F v VB KR EITE R
el (2)

THE PREPARATORY SURVEY (2) ON THE PROJECT FOR REHABILITATION OF

BALUCHAUNG NO.2 HYDROPOWER PLANT

1. H—EEKIFEELNL (Ministry of Electric Power No.1, Hydropower Generation Enterprise)

1. Mr.Khin Maung Win Managing Director

2. Mr. U Hoke Shein General Manager

3. Mr.Tin Maung Oo Superintending Engineer

4. Dr. Win Myint Assistant Superintending Engineer (Mechanical)
5. Mr. Thein Kyaw Executive Engineer B.E (Mech)

6. Mr. Min Lwin Thein Assistant Engineer

7. Mr. Aung Myo Assistant Engineer

2. B _EIIHKIIFEEN (Ministry of Electric Power No.2)

1. Mr.Khin Maung Zaw Director General
2. Mr. Daw Mi Mi Khine Director
3. Mr.Thurein Than Engineer
3. N—Fx U KJ1FEEFT (Baluchaung Hydropower Station No.2)
1. Dr.Than Oo Station Manager, Baluchaung Hydropower Station No.2
2. Mr. Nyan Soe Station Manager, Baluchaung Hydropower Station No.1
3. Mr. Yan Naing Aye Assistant Engineer
4. Mr. Aung Zin Latt Assistant Engineer
Electrical Section
5. Mr. Zaw Myo Lwin Electrical Engineer
6. Mr. Kyaw Htet Lwin Assistant Engineer
7. Mr. Zaw Nyi Lin Assistant Engineer
Mechanical Section
8. Mr. Thein Kyaw Electrical Engineer
9. Mr. San Yu Maw Assistant Engineer
10. Mr.Thien Lwin Assistant Engineer
Civil Section

11. Mr. Min Aung Junior Engineer
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Minutes of Discussions
on
the Preparatory Survey (2)
on
the Project for Rehabilitation of Baluchaung No.2 Hydro Power Plant
in
the Republic of the Union of Myanmar

In response to the request from the Government of the Republic of the Union of Myanmar,
the Japan International Cooperation Agency (hereinafter referred to as “JICA™), in consultation
with the Government of Japan, decided to conduct a Preparatory Survey (2) (hereinafter referred
to as *the Survey”) for assessing the Project for Rehabilitation of Baluchaung No.2 Hydro Power
Plant (hereinafter referred to as “the Project™).

JICA sent to the Republic of the Union of Myanmar (hereinafter referred to as “Myanmar™)
the Preparatory Survey Team (hereinafter referred to as “the Team™), headed by Mr. Yoshikazu
Wada, Advisor of Electric Power Division, Natural Resources and Energy Group, Industrial
Development and Public Policy Department, JICA. The Team was scheduled to stay in the
country from 1 July to 13" August, 2012.

The Team held discussions with the officials of concerned authorities in Myanmar
(hereinafter referred to as “the Myanmar side™) and conducted site survey in the study area. In
the course of the discussions, both sides have confirmed the main items described in the sheets
attached hereto.

Nay Pyi Taw, Myanmar, féﬂ‘,ﬁu!ﬂ, , 2012

sl — Q=

Xoshikazu Wada ~ Kfin Mavng Win

Leader Managing Director

Preparatory Survey Team Hydropower Generation Enterprise
Electric Power Division Ministry of Electric Power No. 1

Natural Resources and Energy Group
Industrial Development and Public Policy
Department

Japan International Cooperation Agency
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ATTACHMENT

1. Objective of the Project

The objective of the Project is to rehabilitate Units No. 1 to 6 of Baluchaung No.2 Hydro Power
Plant with the associated substation equipment, which is essential to their operation, for
restoration of their technical performance, reliability and safety to achieve their further long-term
operation and to contribute to a stable and reliable electric power supply in Myanmar.

2. Project Site
The Project site is located at Lawpita, Kayah State as shown in Annex-1.

3. Responsible and Implementing Organization

(1) The responsible organization is the Ministry of Electric Power No.1 (MOEP 1).

(2) The implementing organization is the Hydro Power Generation Enterprise (HPGE).
(3) The Organization Structure of MOEP 1 and HPGE are shown in Annex-2.

4, Items requested by the Government of the Republic of the Union of Myanmar

Both sides agreed that rehabilitation items will be decided upon further investigation in the

Survey taking into account the availability of budget for the Project. Both sides confirmed that

items to be investigated further are:

(a) necessary items for rehabilitation identified in the Basic Design Study conducted in 2001 to
2002 as shown in the list in Annex-3, and

(b) additional items necessary for rehabilitation which were identified as a result of the
Preparatory Survey (1) conducted in March to April 2012 as shown in the list in Annex-4.

5. Japan’s Grant Aid Scheme

(1) JICA confirmed that the Myanmar side has understood Japan’s Grant Aid Scheme explained
by the Team as described in Annex-5 and 6.

(2) The Myanmar side will take the necessary measures, as described in Annex-7, for smooth
implementation of the Project as prerequisites for the Japan’s Grant Aid to be implemented.

6. Further schedule of the Study
(1) The team will continue further survey in Myanmar until 13" August, 2012.

7. Other Relevant Issues
(1) The Team explained that the purposes of the Survey are:
i) to collect necessary information and data for evaluating the relevancy, appropriateness
and urgency of the Project,
ii} to identify issues to be cleared for the implementation of the Project,
iii) to conduct outline design and cost estimation for the Project considering the maximum
effect and technical/commercial adequacy of the Project, and
iv) to propose implementation plan, operation and maintenance schedule, undertakings of
the Myanmar side for the Project.

The Team also explained the Japanese side was not expressing any commitments on the
Project implementation at this stage.

(2) The Myanmar side emphasized urgency of the Project, as stable power supply from the
Baluchanug No.2 Hydropower Plant is essential for the national grid, while mechanical and
electrical facilities have been significantly deteriorated after long use. Rehabilitation work
should be done immediately, before significant accident would be caused which may incur

prolonged period of breakdown. ‘/%
1 /&
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(3) Not only for the national grid, the Baluchaung No.2 Hydropower Plant is also an
indispensable source of power for the regional electricity supply at present as well as future
electrification. It is expected that undergoing peace process in the region will thrust social
and economic development activities, where electrification of the rural side will be the key.
The team requested the Myanmar side to pay special consideration to the progress of rural
electrification.

(4) The Team explained the necessity of partial shutdown of the Baluchaung No.2 Hydropower
Plant during inspection in order to check current conditions of the equipment precisely.
The Team also explained that the inspection will be carried out for each unit in series to
minimize reduction of power generation and time required for inspection of one unit is 5
days, thus total of 30 days will be required for all 6 units. Shutdown procedures for
inspection on turbine-generator are as shown in Annex-8. The Myanmar side understood the
necessity of the inspection and agreed to stop a part of the plant by turn in consideration of
current power demand and supply conditions as well as smooth implementation of the
Project.

(5) The Myanmar side confirmed that the Project will comply with related environmental laws
in Myanmar and regulations (such as Environmental Law and Chemical Safety Law) which
are or to be applied to the Project. Both sides agreed that proper treatment and storage of
various toxic wastes are crucial for preventing negative impacts on site.

(6) The Team expressed its concerns in environmental and social issues such as landmines under
transmission towers which might hinder local villagers’ safety and diversion of agricultural
water caused by water intake for the Baluchaung No.1 Hydropower Plant which might have
impact on agricultural activities. The Team also pointed that understanding and obtaining
support of local people are crucial for smooth implementation of the Project.

(7) The Myanmar side will provide security to all concerned Japanese nationals working for the
Project including preparatory survey if deemed necessary.

(8) The Team requested the Myanmar side that the necessary number of counterpart personnel
shall be assigned to the Team and necessary arrangements with related organizations shall be
made during the Survey in Myanmar. The Myanmar side agreed to support the Team based
on the request.

(9) The Team requested the Myanmar side that the answers to the questionnaires which the
Team had already submitted to the Myanmar side shall be given to the Team by 20" July,
2012,

(10) The Team requested following arrangements for survey team.
(a) Office room for the Team with desks, chairs, power sources
(b) Accommodation at the Project Site
(c) Identification card (ID card) of MOEP (1) HPGE
(d) Gate pass for the Baluchaung No.2 Hydropower Plant

(11) In relation to shutdown of the units of the Baluchaung No.2 Hydropower Plant during
project implementation stage, the Myanmar side requested to minimize an impact of the
shutdown by not stopping two or more power generator units at the same time but one by
one for installation work. This is because the Baluchaung No.3 Hydropower Plant will be in
operation in the middle of 2013 and the shutdown of the units of the Baluchaung No.2
Hydropower Plant will result in reduction of power generation at the Baluchaung No.3 %/

2
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Hydropower Plant. The Team took note of it.

(12) Customs and tax exemption
The Myanmar side understands that it shall be fully responsible on exemption of taxes,
custom duties and any other levies imposed in the Republic of the Union of Myanmar, in
case the Project is implemented.

Annex-1
Annex-2
Annex-3
Annex-4
Annex-5
Annex-6
Annex-7
Annex-8

(End)

Project Site (map)

Organization Chart of MOEP 1 and HPGE

Plans of rehabilitation in the Basic Design Study in 2001
Additional items requested by Myanmar side

Japan’s Grant Aid

Flow Chart of Japan’s Grant Aid Procedures

Major Undertakings to be taken by Each Government
Stoppage procedures for inspection
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Annex-2

Organization Chart of MOEP 1 and HPGE

Ministry of Electric Power No.1(MOEP 1) ||

Department of Hydropower
Planning
(DHPP)

— Project&Power Generation Planning Branch
— Economics Planning Branch
— General Administration Branch

Department of Hydro Power
Implementation
(DHPI)

— Administration Branch
— Planning& Works Branch
— Procurement Branch

— Account Branch

— Machinery Branch

— E&M Installation Branch
— Construction Branch (7 Constructions)
— Investigation Branch

— Design Branch

— Maintenance Branch

— Geology Branch

Hydropower Generation
Enterprise
(HPGE)

— Engineering Branch

[— Procurement Branch

— Account Branch

— Administration Branch

— Power Plants

(19 Hydropower Plants and 1 Coal Fired Thermal Power Pla




Plans of rehabilitation in the Basic Design Study in 2001
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Annex-3

Equipment Extent of Rehabilitation Remarks
1. I Phase
1-1. Compressed air supply Modification of compressed air | Completed in 2004
system for turbine supply system for Units 1-3
Replacement  of parts  of
compressed air supply system for
Units 4-6
1-2. Cooling water supply Replacement of cooling water | Completed in 2004
system pumps for Units 1-6
1-3. Control panels of 132kV Repair of 132kV transmission line | Completed in 2004
transmission lines control panel -
1-4. 132kV transmission line (2 | Addition of 2* line Completed in 2004

line)

2. 2" Phase

2-1. Pressure oil supply system
for governor

Replacement of oil cooler and
strainer for Units 1-3

Replacement of pressure oil
pumps, oil cooler and strainer for
Units 4-6

2-2. Oil lifter

Replacement of control panel for
Units 4-6

2-3. Metal seal of inlet valve

Replacement of metal seal for
Units 4-6

2-4. Control valve panel of inlet
valve

Replacement of control valve

panel for Units 4-6

2-5. Needle and nozzle

Replacement of needle tip and
nozzle tip for Units 4-6

2-6. Deflector

Replacement of tip and arm for
Units 4-6

2-7. Water shelter

Replacement of water shelter for
Unit 5

2-8. Control cables

Modification of control cables for
Units 4-6

2-9. Control panels for
generators

Replace of control panel for Units
4-6

2-10. Main transformers

Replacement for Units 4-6

2-11. Rectifier and battery

Replacement of rectifier

2-12. Overhead traveling crane | Replacement of parts
2-13. House drainage pumps Moedification of pump
6 2
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Equipment

Extent of Rehabilitation

Remarks

2-14. Lubricating oil system

Replacement for Units 1-6

Purchase of replacement
parts in 2" Phase

3. 3"Phase

3-1. Excitation system

Modification of excitation system
of Units 1-3 with a static type

3-2. Inlet valve

Modification of inlet valve for
Units1-3

Installation in 3™ Phase
(Purchase in 2" Phase)

3-3. Control valve panel of inlet
valve

Replacement of control valve

panel for Units 1-3

3-4, Needle and nozzle

Replacement of needle tip and
nozzle tip for Units 1-3

3-5. Deflector

Replacement of tip and arm for
Units 1-3

3-6. Control cables

Modification of control cables for
Units 1-3

3-7. Control panels for
generators

Repair of control panel for Units
1-3

3-8. Spare runner

Supply of spare runner

3.9, 132kV current transtormers

Replacement

3-10. 132KV circuit breaker Replacement

3-11. 132kV disconnecting Replacement
switches

3-12. Compressed air supply Replacement
system for circuit breaker

3-13.Cooling water pump for Modification of pump

booster transformer

3-14. 11kV cable between main
transtormer and cubicle

Replacement of 11kV power cable
for Units 1-3

3-15. House transformer

Replacement

3-16. 132 kV lightning arresters

Replacement for Units 1-3

3-17. Turbine runner

Replacement for Units 1-2

Installation in 3™ Phase
(Purchase in 2™ Phase)

7>
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Annex-4

Additional items requested by the Myanmar side

Equipment Extent of Rehabilitation
Turbine
I. Turbine Needle Shaft Packing materials (as spare parts)
2. Jet Brake Units 2 and 6
Generator

3. Stator winding for Generator

Replacement with new one for Units 1 and 4 to 6

4. Guide Bearing

One each for A & B side for units 1 to 3 & units 4 to
6 (as spare parts)

5. Generator air Cooler

Units 4 (Units 1 to 3, 4 to 6)

6. Disconnecting Switch for Generator

Unit4

Auxiliary Equipment

7. Pressure Oil supply System for Governor

Replacement with new pump for units 1 to 3

8. Cooling water supply system

Replacement with water supply Pumps for unit 2

9. Cooling water piping for Lubricating. Qil

Unit 2

Electrical Equipment

10. Main Transformer

Units 1 to 3

I1. 11 kV Connection

From units 5 and 6

12. Devices between Main Transformer and | Units 1 to 6
Generator

13. 230 kV Switch Gears To study

14. 230 kV CVT S phase for Outgoing

Civil & Metal facility

15. Penstock Liner

Packing materials for expansion joint.
(as spare parts)

16. Penstock

Base plate and Foundation

17. Metal Parts

Packing materials for Valves between Penstock &
LPPL and LPPL & concrete conduit (as spare parts)

Other

18. Emergency Power Supply

To study

Note: Necessity of these items is to be studied in detail in the following preparatory survey

(Outline Design).

&
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Annex-5
Japan's Grant Aid

The Government of Japan (hereinafter referred to as “the GOJ”) is implementing the
organizational reforms to improve the quality of ODA operations, and as a part of this
realignment, a new JICA law was entered into effect on October 1, 2008. Based on the law and
the decision of the GoJ, JICA has become the executing agency of the Grant Aid for General
Projects, for Fisheries and for Cultural Cooperation, etc.

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

1. Grant Aid Procedures
The Japanese Grant Aid is supplied through following procedures:
*Preparatory Survey (hereinafter referred to as “the Survey”)

- The Survey conducted by JICA
* Appraisal &Approval

- Appraisal by The GOJ and JICA, and Approval by the Japanese Cabinet
» Authorities for Determining, Implementation

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

- Agreement concluded between JICA and a recipient country
*Implementation

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

2. Preparatory Survey

(1) Contents of the Survey
The aim of the Survey is to provide a basic document necessary for the appraisal of the

Project made by the GOJ and JICA. The contents of the Survey are as follows:

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

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid
Scheme from a technical, financial, social and economic point of view.

- Confirmation of items agreed between both parties concerning the basic concept of the
Project.

- Preparation of an outline design of the Project.

- Estimation of costs of the Project.

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

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

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

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

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

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

(2) Selection of Consultants

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

(3) Eligible source country

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

(4) Necessity of "Verification"

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

(5) Major undertakings to be taken by the Government of the Recipient Country
In the implementation of the Grant Aid Project, the recipient country is required to undertake
such necessary measures as Annex-8.

(6) "Proper Use"

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

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

(8) Banking Arrangements (B/A)
a) The Government of the recipient country or its designated authority should open an

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

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

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

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

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

(End)

11
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Annex-6
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Annex-7

To be covered To be cove: red
No. Items by Grant Aid by Re.cxplcnt
Side
1 To ensure prompt unloading and customs clearance of the products at ports of
disembarkation in the recipient country and to assist internal transportation of the
products
1} Marine (Air) transportation of the Products from Japan to the recipient country ®
2} Tax exemption and custom clearance of the Products at the port of disembarkation ®
3} Internal transportation from the port of disembarkation to the project site ®
2 | To ensure that customs duties, internal taxes and other fiscal ievies which may be
imposed in the recipient country with respect to the purchase of the products and the L]
services be exempted.
3 To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry ®
into the recipient country and stay therein for the performance of their work
4 To ensure that the products be maintained and used properly and effectively for the ®
implementation of the Project
5 To bear all the expenses, other than those covered by the Grant, necessary for the °
tmplementation of the Project
6 | To bear the following comnissions paid to the Japanese bank for banking services based
upon the B/A
1) Advising commission of A/P et
2) Payment commission ®
7 | To give due environmental and social consideration in the implementation of the Project. ®
*1 B/A : Banking Arrangement, A/P : Authorization to pay  *2 If the environmental screening category is C, No. 7 is unnecessary

13
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Annex-8

Stoppage procedures for inspection

In order to precisely check and understand the current conditions of the equipment, it is
necessary to stop turbine-generators for carrying out the site inspection. The inspection will be
carried out for each unit in series to minimize the reduction in power generation. Duration of
the inspection for one unit requires for 5 days, thus, total 30 days are required for 6 units. The
inspection procedure in detailed is as the following table.

Stoppage procedures for inspection of turbine-generator for one unit

1¥ day 2™ to 4™ days 5" day
(1) Closing inlet valve (1) Inspection of inside of (1) Restoration of water
(2) Stopping auxiliary turbine leakage
equipment (2) Nondestructive inspection {(2) Closing turbine cover
(3) Closing valves of runner (3) Closing generator cover
(4) Stopping power supply to  |(3) Removal and reconnection {(4) Removal of generator
control system of neutral earthing of earthing
(5) Earthing of generator generator (5) Opening valves
(6) Opening turbine cover (4) Measurement of insulation [(6) Restoration of auxiliary
(7) Inspection on water leakage resistance of generator equipment
(8) Opening generator cover exciter (7) Restoration of power
(5) Inspection of stator coil supply to control system
and iron core (8) Opening inlet valve
(6) Inspection of cubicle for
generator
(7) Inspection of power
transformer and instrument
transformers

Inspection on a small turbine-generator which is supplying power for the power station will be
carried out at the same time with the inspection on the Unit No.1. The inspection on the steel
penstock and civil structures can be done without stoppage of turbine-generator.

The operation of equipment and the disassembling and assembling of turbine-generators during
the inspection is requested to be carried out by the technical staff of power plant and the
inspection on equipment will also be done by them under the direction of Japanese experts of
the Team.

Stoppage and inspection schedule is referred to the attached schedule

&2
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Minutes of Discussions
on
the Preparatory Survey (2)
on
the Project for Rehabilitation of Baluchaung No.2 Hydro Power Plant
in
the Republic of the Union of Myanmar
(Explanation on Draft Final Report)

In response to the request from the Government of the Republic of the Union of
Myanmar, the Japan International Cooperation Agency (hereinafter referred to as “JICA™), in
consultation with the Government of Japan, decided to conduct a Preparatory Survey (2)
(hereinafter referred to as “the Survey”) for assessing the Project for Rehabilitation of
Baluchaung No.2 Hydro Power Plant (hereinafter referred to as “the Project™).

In July 2012, JICA dispatched the Preparatory Survey Team (hereinafter referred to as
“the Team™) to Myanmar for discussion and confirmation of the Project scope and the Project
implementation. Based on information collected in the field survey, technical examinations were
conducted in Japan, and JICA prepared a Draft Final Report of the Survey.

In order to explain and to consult with the concerned officials of the Government of
Myanmar on the contents of the Draft Final Report, JICA dispatched the Team for explanation of
the Draft Final Report, which is headed by Yoshikazu WADA, Advisor, Energy and Mining
Division 1, Industrial Development and Public Policy Department of JICA, from 30tn October to
2" November, 2012.

As a result of the discussions, the both Myanmar side and the Team (hereinafter “Both
parties”) have confirmed the main items described in the sheets attached hereto.

Nay Pyi Taw, Myanmar, 2 November, 2012

-

o @% -

Yoshikazu Wada Khin Maung Win

Leader Managing Director

Preparatory Survey Team Hydropower Generation Enterprise
Energy and Mining Division 1 Ministry of Electric Power

Energy and Mining Group

Industrial Development and Public Policy

Department

Japan International Cooperation Agency
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ATTACHMENT

1. Objective of the Project

The objective of the Project is to rehabilitate Units No. 1 to 6 of Baluchaung No.2 Hydro Power
Plant with the associated substation equipment, which is essential to their operation, for
restoration of their technical performance, reliability and safety to achieve their further long-term
operation and to contribute to stable and reliable electric power supply in the Republic of the
Union of Myanmar.

2. Project Site
The Project site is located at Lawpita, Kayah State as shown in Annex-1.

3. Responsible and Implementing Organization

(1) The responsible organization is the Ministry of Electric Power (MOEP).

(2) The implementing organization is the Hydro Power Generation Enterprise (HPGE).
(3) The Organization Structure of MOEP and HPGE are shown in Annex-2.

4, Contents of the Draft Final Report

The Myanmar side agreed and accepted in principle the contents of the Draft Final Report
explained by the Team. Both parties agreed that rehabilitation items are as shown in the list in
Annex-3. Several requests were raised for rehabilitation items in the list by the Myanmar side
and they will be considered by JICA. However, JICA explained that since there is a budget
constraint, the requests would be considered within budget availability. The Myanmar side
understood the condition of budget limitation.

Requests raised were as follows.

(1) Pressure oil supply system for governor (item number 2)
Provision of two sets of spare was requested.

(2) Spare runner (item number 10)
Provision of two spare runners which are able to be used for both A side and B side, one
spare for Unit 1 to 3, and another spare for Unit 4-6.

(3) Overhead travelling crane (item number 17)
It was requested to conduct replacement of necessary parts in the beginning of the
rehabilitation work.

(4) House drainage pump (item number 18)
Type of pump is preferred to be submersible.

(5) Turbine needle shaft (item number 24)
Water leakage for Unit No.5B (upper) and 6A (upper) has been repaired by the Myanmar side.
Therefore, only spare packing material and bush will be supplied, one set for Unit 1-3,
another set for Unit 4-6.

(6) Temperature meter panel in the control room (item number 41)
New temperature meter panel will be better mounted in the control room, not near governor
panel. Temperature of stator coil is indicated in the control room, bearing and air cooling
temperature is indicated at governor panel, and transformer winding and oil temperature is
indicated on transformer.

(7) Meters and indicators on turbine governor panel (item number 43)
Meter and indicators will be replaced with new ones except for speed droop meter.

5. Japan’s Grant Aid Scheme

(1) JICA confirmed that the Myanmar side has understood Japan’s Grant Aid Scheme explained
by the Team as described in Annex-4 and 5.

(2) The Myanmar side will take the necessary measures, as described in Annex-6, for smooth
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implementation of the Project as prerequisites for the Japan’s Grant Aid to be implemented.

6. Further schedule of the Study
JICA will complete the Final Report in accordance with the confirmed items and send it to the
Myanmar side when it is finalized.

7. Project Cost

The Team explained that the estimated cost for the Project as described in Annex-7 contains
procurement cost of equipment including transportation cost up to the Project site and technical
supervisors, and the Consultant fee.

The Myanmar side understood that the estimated cost for the Project is not final and is subject to
change as a result of further examination. In addition, the Myanmar side understood that the
explanation of the Draft Final Report did not imply any decision or commitment by the
Government of Japan to extend its Grant Aid for the Project at this stage.

8. Confidentiality of the Project

Both parties agreed that all the information related to the Project including the outline design
drawings, technical specifications, and estimated cost for the Project should never be duplicated
or disclosed to any outside parties before the conclusion of all contracts for the Project.

9. Other Relevant Issues

(1) Urgency of the Project
The Myanmar side emphasized urgency of the Project, as the Baluchanug No.2 Hydropower
Plant is crucial in the national grid, while mechanical and electrical facilities have been
deteriorated after long use. Rehabilitation work should be done immediately, before
significant accident would be caused which may incur prolonged period of breakdown.

(2) Necessity for regional power supply
Not only for the national grid, Baluchaung No.2 Hydropower Plant is also an indispensable
source of power for the regional electrification. It is expected that undergoing peace process
in the region will thrust social and economic development activities, where electrification of
the rural side will be the key. The team requested the Myanmar side to pay special
consideration to the progress of rural electrification.

(3) Impact of the Project
As the effect after the completion of the Project, it is expected that (1) unplanned unit
stoppage due to a fault will be decreased and (2) output of unit No.l will be increased by
replacement of stator windings. The Myanmar side confirmed to monitor unplanned
stoppage and output of units to verify the effect.

(4) Stoppage of the Baluchaung No.2 Hydropower Plant

The Team explained necessity of stoppage of the Baluchaung No.2 Hydropower Plant during
installation of generation equipment precisely. The Team also explained that the installation
work will be carried out for each unit in series to minimize reduction of power generation
and time required for installation of one unit is approximately 2 to 3 months, thus total of 16
months will be required for all 6 units. As it is difficult to stop the Baluchaung No.2
Hydropower Plant during dry season, it is limited to install 3 units in one rainy season, so
that it takes 2 years to finish process of installation as the tentative schedule is shown in
Annex-8. The Myanmar side understood the schedule and agreed to stop a part of the Plant
by turn in consideration of smooth implementation of the Project.

z % i
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(5) Environmental considerations

(6)

)

(8

The Myanmar side confirmed that the Project will comply with related environmental laws
in Myanmar and regulations (such as Environmental Law and Chemical Safety Law) which
are or to be applied to the Project. Both sides agreed that proper treatment and storage of
various toxic wastes are crucial for preventing negative impacts on site and it was confirmed
that the Myanmar side will take necessary measures.

Budget for implementation and for operation and maintenance

The Myanmar side explained that the budget for implementation of the Project and the
operation and maintenance of the Baluchaung No.2 Hydropower Plant will be secured
within annual Operational Expenses of the Ministry’s budget. So, the Myanmar side will
allocate necessary budget for executing the Project including operation and maintenance
cost.

Counterpart personnel and staffs for rehabilitation works

The Team requested the Myanmar side that the necessary number of counterpart personnel
and staffs for rehabilitation works from HPGE shall be assigned to the Project
implementation and necessary arrangement with related organizations shall be made during
the Project period in Myanmar. Both sides confirmed the necessity of allotment of
counterpart personnel and rehabilitation works will be undertaken by staffs of HPGE, not
involving workers from outside.

Customs and tax exemption
The Myanmar side understands that it shall be fully responsible on exemption of taxes,
custom duties and any other levies imposed in the Republic of the Union of Myanmar, in
case the Project is implemented.

(End)

Annex-1  Project Site (map)

Annex-2  Organization Chart of MOEP and HPGE

Annex-3  Plan of rehabilitation items

Annex-4  Japan’s Grant Aid

Annex-5  Flow Chart of Japan’s Grant Aid Procedures
Annex-6  Major Undertakings to be taken by Each Government
Annex-7  Project cost estimation (Confidential)

Annex-8  Tentative Implementation schedule
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Annex-2

Organization Chart of MOEP and HPGE

Ministry of Electric Power (MOEP)

Department of Electric Power

(DEP)

Department of Hydropower Planning
(DHPP)

Department of Hydro Power
Implementation

(DHPT)

Myanma Electric Power Enterprise

(MEPE)

Electric Supply Enterprise
(ESE)

Hydropower Generation Enterprise

(HPGE)

— Engineering Branch
— Procurement Branch
— Account Branch
— Administration Branch
— Power Plants
(19 Hydropower Plants and
1 Coal Fired Thermal Power Plant)

Yangon City Electricity Supply Board
(YESB)
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Annex-3

Plan of Rehabilitation Items

Requested Item

Executed Content

Excitation system will be replaced with a static type since
1. Parts for repairing are difficult to provide due to the old type of

1. Excitation system No.-6 excitation system.
2. Stability has become less since moving parts are seriously
damaged due to a long-term operation.
* For Units No.1-3:
Overhaul, cleaning and oil change will be done and sump tank
strainers will be replaced with new ones. (HPGE shall supply
2. Pressure o0il supply system for No.1-6 oil.)
governor ) + For Units No.4-6:
Overhaul, cleaning and oil change will be done and pressure oil
pumps/motors, sump tank oil strainers will be replaced with new
ones. (HPGE shall supply oil.)
Only control panel will be replaced with new one since the oil lifter
3. Gil lifter (Units No.4-6) No.4-6 | cannot operate automatically due to malfunction of the control
circuit in the control panel.
Inlet valves will be completely replaced with new ones with metat
4, Inlet valve No.1-3 | seal type since the existing ones have a trouble of water leakage and
they are too old to procure the parts for partial rehabilitation.
. Not only metal seals, but also the whole inlet valve will be replaced
3. Metal scal of inlet valve No.4-6 with new ones since valve disc cannot fully close/open,
. No.1-6 Control valve panels will be completely replaced due to sticking
6. Control valve panel of inlet valve ’ problem of distributing valves mounted in the control panels.
7 Needle and nozzle No.1-6 F)ﬂly needle tips and nozzle tips will be replaced since wear and tear
is found.
3. Deflector No.1-6 Only deflector tip/defiector arm will be replaced due t¢ much wear
and tear.
No.5, B . . L
9. Water shelter side New one will be installed since it has been lost.
Two spare runners will be supplied (1 set for A side runner and the
10.  Spare runner No.1-6 | other for B side) in order to enable urgent response in case of runner
broken.
Control cables of power house and outdoor switchyard will be
11.  Control cables No.1-6 | replaced with new ones (No. 1-6) since they are extremely
damaged.
The following panels will be replaced with new ones since the
existing panels have been deteriorated and some parts such as an
operating lever and display monitors have malfunctioned.
+ Meter panels (No. 1-6)
12.  Control panels for generators No.1-6 | . protection relay panels (No. 1-6)
+ Automatic control panels (No. 1-6)
* Control desks (No. 1-6)
+ 132kV Transmission line meter panel
The existing transformers will be replaced with new ones since the
13, Main transformers No.4-6 quantity of water flow for the air cooler replaced by Myanmar side

is not enough capacity and there is oil leakage containing PCB,
Also the cooling water piping will be replaced with new ones.

& #
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14.

132kV circuit breaker

All 132kV air blast circuit breakers (7 sets) will be replaced with
SF6 gas type since parts for repairing are difficult to provide due to
old type and air leakage occur in air-compressor and piping.

15.

132kV disconnecting switches

No.2

The damaged disconnecting switch for Unit No.2 will be replaced
with new one.

16.

Rectifier and battery

The existing rectifiers (No.1 and No.2) will be replaced with new
ones since the condenser is removed and the transformer is
overheated.

Module of battery will not be required since it was already replaced.

17.

Over head traveling crane

Only No. 2 crane has a problem for speed control for travelling and
auxiliary hoist limit switch. Relevant parts for Unit No. 2 will be
replaced.

House drainage pumps

There are three existing drainage pumps, but two are not worked
and one is working but not enough to drain & specified quantity.

The existing three pumps will be removed and two pumps will be
supplied as normal and stand-by with conirol panel.

Cooling water booster

transformer

pump for

The existing two old pumps will be replaced with new one since the
capacity of the existing pump is not enough to provide a specified
quantity.

20,

11kV cable between main transformer
and cubicle

No.I-6

The existing power cables will be replaced with new ones since the
existing cables have been deteriorated and the temporary cable has
been using for Unit No.5 after damages by the ground fault,

21,

House transformer

No.l and No.2 house transformer (500kVA 11/0.4kV) and Tie
transformer will be replaced with new one due to the heavy oil
leakage. Step Voltage Regulator will be removed since the function
will be integrated into new Tie transformer.

22.

Lubricating oil system

No.1-6

Overhaul and cleaning will be done. Relevant relays and lubricating

oil will be replaced. (HPGE shall supply oil}

* For Units No. 1-3
The existing pumps/motors and control panels will be replaced
with new ones since oil leakage is found and existing control
panel is much deteriorated.

23.

Turbine runner

No.1-2

The existing runners (1B, 2A and 2B) will be replaced with new
ones since cracks on some buckets are found.

24,

Turbine needle shaft

No.5-6

Packing material and bush for Unit No. 5B (upper) and 6A (upper)
will be replaced with new ones since heavy water leakage is
occurred,

Spare packing materials will be supplied for Unit No. 1-3 and for
Unit No. 4-6.

25,

Jet brake

No.1-3
&6

Jet brakes for Unit No. 1-3 and No. 6 will be replaced with new
ones since they are not functioned correctly.

26.

Stator Coil of Generator

No.l &
4-6

* For Unit 1
Stator core and stator coil will be replaced with new one since
the stator coil was damaged and grounded three times due to
slackness of the stator core.

* For Unit 4 -6
Stator coil and rotor winding will be replaced with new one since
overall deterioration is found.

27,

Guide Bearing

No.I-3
& 4-6

One each for A & B side for Units 1 to 3 and for Units 4 to 6 (Total
4 pieces) will be supplied as spare parts since no spare is existed.

7
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28.

Generator Air Cooler

No.1-3
& 4-6

Air cooler for Unit I to 6 will be replaced with new one since
cooling water tube are damaged and cause less cooling efficiency.
Three spares for Unit 1 to 3 and two spares for Unit 4 to 6 will be
supplied.

29.

Disconnecting Switch for Generator

No.4

All generator cubicles (5 panels) for Unit No.4 wiil be replaced with
new ones due to serious damage.

30.

Pressure oil system for governor

No.1-3

One 0il pump and control panel for each Unit (No. 1-3) will be
replaced with new ones due to oil leakage.

31

Cooling water supply system

No.2

Two pumps/motors will be replaced with new ones since motor was
damaged and water leakage from pump was found.

32.

Main Transformer

No.1-3

Replacement with new one for Units 1 to 3 since there is oil leakage
and oil may contain PCB.

33.

11kV Connection

The existing disconnecting switches for Unit 4 and 5 will be
relocated to Unit 5 and 6. 11kV power cables from Unit 3 to 6
{between unit 3 and 4, unit 4 and 5, unit 5 and 6) will be replaced
with new ones due to serious damage.

34,

Devices between Main Transformer
and Generator

No.1-3

All generator cubicles (5 panels) for Unit No.l, 2 and 3 will be
replaced due to serious damage.

35.

230kV booster transformer

All phases of No.2 booster transformer will be replaced with new
one since A and B phases of them were repaired by local factory,
but their reliability has been decreased.

36.

230kV CVT

Three (3) 230kV CVT for transmission line will be replaced with
new one so that the existing synchronizing system for 230kV
transmission line can be used.

37

Penstock Liner

Packing materials for the following expansion joints will be
supplied as spare parts.

+ Upper expansion joint near anchor block No.3 of penstock No.1

+ Lower expansion joint near anchor block No.3 of penstock No.1

= Upper expansion joint near anchor block No.3 of penstock No.2

= Lower expansion joint near anchor block No.7 of penstock No.2

38.

Metal parts

Packing materials for Butterfly Valves between LPPL & concrete
conduit for penstock No.1 will be supplied as spare parts.

39.

Emergency Power Supply

The existing 150kVA diesel engine generator will be replaced with a
new diesel generator equipped with automatic regulator for voltage
and frequency since the existing house turbine generator is heavily
deteriorated and the existing DG has not enough capacity. The
capacity will be decided enough for I unit black start. (HPGE shall
supply fuel for new DG)

40.

Centrifugal switch for generator

No.1,4
&5

Centrifugal switch will be replaced with new one for Units 1, 4 and
5 since moving parts are seriously damaged due to a long-term
operation.

41,

Temperature meter panel in Control
room

No.i-6

All temperature meters on the temperature meter panel are not
functioned. New meters will be mounted on near equipment, not in
the temperature meter panel in the control room.

42.

11kV Qil immersed Circuit Breaker
{OCB) for house service

Eight (B) sets of 11kV OCB will be replaced with VCB (vacuum
type) or GCB (SF6 gas type) due to oil leakage.

Y 5
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43.

Meters and indicators on turbine

Meters and indicators on turbine governor panel for Unit No, 1-6

overnor panel No.1-6 | will be replaced with new ones since meters are not reliable and
govemor p meter glasses are broken, and indicators are deteriorated.
Pressure gauge mounted on oil pressure tank will be replaced with
44, Pressure pauge for oil pressure tank No.1-6 | new one since present indication is unreliable and its pressure is
very important to control machine.
The existing 400V Load center will be replaced with new one due to
45. 400V Load center aged deterioration and meters are not functioned.
The existing 33kV cubicle will be replaced with new one because
46. 33kV cubicle the current transformer & bus bar in the 33kV cubicle is inadequate
for the rated transmission capacity.
. One complete inlet valve will be replaced with new one due to
47.  House turbine generator heavy water leakage. .
48.  Governor aciuator motor Two spare actuator motor will be supplied for unit No.1~6 since it

has been replaced with spares and then no spare motor.
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Annex-4
Japan's Grant Aid

The Government of Japan (hereinafter referred to as “the GOJ”)} is implementing the
organizational reforms to improve the quality of ODA operations, and as a part of this
realignment, a new JICA law was entered into effect on October 1, 2008. Based on the law and
the decision of the Gol, JICA has become the executing agency of the Grant Aid for General
Projects, for Fisheries and for Cultural Cooperation, etc.

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

1. Grant Aid Procedures
The Japanese Grant Aid is supplied through following procedures:
* Preparatory Survey (hereinafter referred to as “the Survey™)

- The Survey conducted by JICA
* Appraisal &Approval

- Appraisal by The GOJ and JICA, and Approval by the Japanese Cabinet
+ Authorities for Determining, Implementation

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

- Agreement concluded between JICA and a recipient country
*Implementation

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

2. Preparatory Survey

(1) Contents of the Survey
The aim of the Survey is to provide a basic document necessary for the appraisal of the

Project made by the GOJ and JICA. The contents of the Survey are as follows:

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

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid
Scheme from a technical, financial, social and economic point of view.

- Confirmation of items agreed between both parties concerning the basic concept of the
Project.

- Preparation of an outline design of the Project.

- Estimation of costs of the Project.

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

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

10
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(2) Selection of Consultants
For smooth implementation of the Survey, JICA employs (2) registered consulting firm(s).
JICA selects (a) firm(s) based on proposals submitted by interested firms.

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

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

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

(2) Selection of Consultants

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

(3) Eligible source country

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

(4) Necessity of "Verification"

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

(5) Major undertakings to be taken by the Government of the Recipient Country
In the implementation of the Grant Aid Project, the recipient country is required to undertake
such necessary measures as Annex-8.

(6) "Proper Use"

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

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

(8) Banking Arrangements (B/A)
a) The Government of the recipient country or its designated authority should open an

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

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

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

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

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

(End)
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Flow Chart of Japan's Grant Aid Procedures
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Major undertakings to be taken by each Government
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Annex-6

To be covered
No Items Tobe cover.cd by Recipient
’ by Grant Aid .
Side
1 To ensure prompt unleading and customs clearance of the products at ports of
disembarkation in the recipient country and to assist internal transportation of the
products
1} Marine (Air) transportation of the Products from Japan to the recipient country [
2) Tax exemption and customn clearance of the Products at the port of disembarkation o
3} Internal transportation from the port of disembarkation to the project site ®
2 To ensure that customs duties, internal taxes and other fiscal levies which may be
imposed in the recipient country with respect to the purchase of the products and the L
services be exempted.
3 To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry ]
into the recipient country and stay therein for the performance of their work
4 To ensure that the products be maintained and uscd properly and effectively for the °
implementation of the Project
5 To bear all the expenses, other than those covered by the Grant, necessary for the °
implementation of the Project
6 | To bear the following commissions paid to the Japanese bank for banking services based
upon the B/A
1} Advising commission of A/P [
2} Payment commission L
7 To give due environmental and social consideration in the implementation of the Project. ®

*1 B/A : Banking Arrangement, A/P : Authorization to pay  *2 If the environmental screening category is C, No. 7 is unnecessary
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Annex-7

Project Cost Estimation (Confidential)

The project cost is estimated hereunder. However, it is noted that the estimated cost is subject to

further examination for Approval of Grand Aid.

1. Costto be borne by Japanese side: Approximately JPY 6,907 Million

Items

Amount (Million JPY)

1. Procurement and Transportation of Equipment 6,639
including technical supervisors for installation

2. Consulting Services 268

Total (1+2) 6,907

2. Cost to be borne by Myanmar side

(1) Expense for the Project: Approximately Kyat 170 Million

Items Amount (Million Kyat) Equivalent(Million JPY)
1. Transportation of removed and new 90 9
arrived Equipment between power
house and storage area
2. Civil Works of foundation and 10 1
cable duct
3. Bank Commission for A/P 70 7
Total (14+243) 170 17

The expenditures for Bank Arrangement (B/A) and Authorization to Pay (A/P) for obtaining

import permit from the Government and others shall be arranged.

(2) Maintenance Cost for overhaul after 10 years: Approximately Kyat 1,680 Million

The budget for maintenance cost for the rehabilitated equipment related the Project shall be

arranged for procurement of spare parts and periodical inspection of the equipment by Myanmar

side and general expenses so as to ensure the sustainable operation of the equipment procured

15

cg ?1-?,—:



- 4.2

under the Project. Maintenance cost for the overhaul inspection to be planned after 10 years is

estimated below as procurement of parts for 6 units.

Items Amount (Million Kyat) Equivalent Million JPY)
Maintenance Cost for Overhaul after 10 years -
-Inlet valve {packing etc) 30 3
-Water Turbine (Needle Nozzie, Deflector etc) 850 85
-Generator (Packing, Oil coolers, meters, flow 740 74
relay etc)
-Transformer, GCB 60 6
Total { for 6 units) 1,680 168
Cost Estimate Conditions
(1) Time of Cost Estimation : August 2012
(2) Exchange rate : 1 Kyat=0.1JPY
(3) Others : The above cost estimation was made according to the

procurement rules and guideline of Japanese’s Grand Aid.
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HEER R DK B RS 1L T ARRC, WAL A L0 RE K E T IR E T T [ER S (RS A3k
R
(1—3. 6 54%)
. 1-35HHY =y ML —% : 3 A
2. 6EWAY-y L —F c 1 @
(Ao
(1—35H) P b7 L —%
1 A% :80A
(2  EeEmfEmE :21 kg/cm2
(3) I RPHIEAKE :441. 95 m
(4) B PARRERH 5+2
(B)  Ahm—7 :20 mm
(6) MEEHK :3 A
(65H%) V=T L —%
1 A% :100B
(2 FeEEAEhE :30 kg/cm2
(3)  FeRPALLAKE 51 kg/cm2
(4 PHEHFRH] 5+2
(5) Abp—7Z :45 mm
6) WMEBEHK 1 A
ARHATR i
L
MBS
L
Z ORI SIH

L
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£R=-2
RS 1-17 - ZEE FEEREIE E 7B (1, 4—6518) B —3X
HERAEA 7 HERHERA 47 - &
B r5E
KEOER) = R LF —E BRI RN — BT D7D H NS,
HE R
TSR
(RS
(1588 H)
L. FEHETE AL 1
2. FEHEE 2T 1 #
3. FEEFEETFTL—A 1 4
4. BEF B (TR = =T ZIh) 1
(1) REHOFT DRI T OLERY,
- R o ZARZZ AN ] 1
< ) : 31,000 kVA
.+ L (11 kV
- B 11,627 A
- JiE 1 90% (EAL)
SGIL : 428.5 min-1
< B : 50 Hz
(4-65HEH)
1. FEREEFaAL 3
2. FEEHRIRIA AR 3 M

(1) FEED LTDAARITLUT DL,

- I o ARAZ A R 1
- H : 31,000 kVA

- BE (11 kV

+ EEIi 11,627 A

VRS 1 90% (EdL)

- [EliEgK : 428.5 min-1

- JER K : 50 Hz
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SYFRFASLER L (1, 4-67588H)

IPAENE T N=S A 4 #
2. fMagT == 4 f
3. HhE GRS 4 %A
4. EE AN TH 1
5. [ EFaA VS TSR S 4 A
6. [ElEAF-EMkE N TR 1 #H
7. BRI RE AL 3 #H
8. BERX[E EF-=A /L - 27 [Elia -1 7 A A Rk 3R A i B =X 1 %8
ZEHAS
1. EEFaAL D 1R 10 fH
2. [EEF=aAL : 4-6 545 A 10 &

Z DA RS
HL
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R A

£R=-2
PRt 5 1-18 B4 e (1—3, 4—654%) e 2 f
RS 7 5 HERHERA 47 - ok
B r5E
HEY) ChDHAHAK OKEIEER) & X2 572D,
HE R
TRERS IR
(RS
(1-35+%H)
1. AR EE A 2 1 1A
2. BIIZS dE bk 1 A
(1) sz 34 wWJ2
(2) M Em
(3) HEHOFET- DRI T OERY,
- FEEHI o ZARAZ A ] 1 A
< FEEMI : 31,000 kVA
- [FlREK : 428.5 min-1
3. HPURE RS (RTD) D ARSI EE 2 18
(4-6 544 H)
L. A5 R 1A
2. BIIZE E Rz 1 &
(1) ®hsz=8pt: W2
(2) MR Em=
(3) FREHDOFTDAARITILL T OLRY,
- R o SRR AR ) 1 5
< FEEERR ) : 31,000 kVA
CILE : 428.5 min-1
3. HPUEREKEIZE (RTD) AR U —F i - ARS8 A
AR i
L
THFEA
L
Z O FFRE S
L
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£R=-2
PRt 5 1-19 - ZEE EREAHIZE(1—3, 4—654%) fm: —K
RS 7 5 HEREA 4 - o
it B A%
FEREA N OWRMENVERS 13 272D H NS,
HE R
TRLERS IR
(RS
(1-354%MH)
1. FEEBOHR 12 &
(1 AHm=X
(2) FEEMRIR FEICREL, KD IR TEOMIELE T 528
Q) V—IBE I EBREHOAV T4 AER T HE
(4) LB T HAMEE T
(5) FEHDOFTDAARIILL T OLRY,
F R o SRR R ) 1 5
) : 31,000 kVA
[ElA% : 428.5 min-1
2. IRPURE S (RTD) S EIZE RN - H R EE A 8 i
(4-675H M)
1. FEBOHSR 8 1@
(1) A=
(2) FEEMBIR IR EL, KD IR TE LML 5L
(B) /—FEE IR EREHOL VT A AEFITHIE
@) bR TR EE T
(5) FEHDOET-AAARIILL T OERY,
F R o SRR AR ) 1 5
SR : 31,000 kVA
B : 428.5 min—1
2. EPUREEENZR (RTD) AHZERAD - H DR 8 i
AEHER
THFEA
L
Z ORI
ML
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B2
PR 2 : 1-20 CZEE IKHELH ST M2 E (1—-3758%) | B —K
RS 2 : TR 4 -
ENENESES
(1—=3%58H) U T OEMIEE R 7" L2 ORI O #
A
1 JEWRT 3B
2 iR 3 T
3 TlEEmRAST 2 A
4 TlEEBI :2 A

®L

oAk
1 hERST
(1) & I S & 7 TN REC-SHTILN
(2 & : 200 L/min
(3 mhE : 21 kg/cm?
(4) [\ : 720 min!
(5) MBI 3 A
2 il
(1) A RN, BEEN TR EIRSWA
(2 WEB¥K :3
3 TlRERS T
(1) & XY —Z AT OfR:80A
(2 e : 200 L/min
(3 mhE . 21 kg/cm?
(4) [\ : 720 min’!
(5)  WIEEHK 2 A
4 THEEE
1 A& 0 15 kW
(2 &EE . AC400V
(3)  InlEgK : 750 min™
@ MEBHK 2 A
AR i
L
THHES
L
Z DA RFFL I
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Fk=-2
RS 1-21 B 4 I HK AR LEE (2 5H8) K =
R 755 HERHEA 4 - H
il B 0%
2EHEDWHIKBAG T AT AORL T BT —F 5 A RIS D,
A B A
1A 2 A
2 EB—X 2 A
3 7—hp 2 A
4 BOARE  APL—F 2 B
ik
1. A7
(1) A DR ERR T
2) mHE : 6.8 m*/min
() mhHE : 25 m/KEE
4 REE¥K 2 A
2. B—H
(1) ZAREH S E R
(2 K& 55 kW
(3) #EE AC 400V
4 [EEK 1,450 min!
(5) LEEH 2 f
3. 7—hI
1 A : ¢ 250 mm
2 fFEHE : 7 kg/cm?
(3) MEEHK 2 A
4. WARLAE
(1)  ¢250 mm FEE :STPG 370
2 ™ME :$5400
3) = :5m
(4) LEEH 1 A
5. WGAAIZ v
(1) M8 :S5400
(2 LEEH 2 A
6. ARL—F
OMFA=X ¢ 250 mm
(2) BEEH |
7. ~NUNELE
1 ME : STPT410
(2) BEBHK 2 A
8. M22 A/LheFwh
(1) AR AR :80mmEE S
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(2) VEBEHK
9. AR
(1) #HE
@)L EH
10. FEZIY
(1) #MHE
(2) KEEHK
11, ~UNE
(1) #HE
(2) HEEHK
12. Rk F b

148 &

:SGPTG370

:3 m

:SS400
4 {H

:STPT410
12

1) HA=X :M20, 80mmES
QLEEHK 172 A
AR h
EL
THFEAR
L
Z DAL

HL
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FR-2
SR 1-22 - ZEE SR DALY T (1, 4, 5754) o 3
PRI 2 DS KR
i B
EEDEE RN AATHTDIZHND,

AR

R 2
kR

1. BEWHEOANYT (1, 4, 55HMH) 3 A

(D) PITFoUEM EATH2E

HL

o IEHARE
S
- MBI —
o BORRES
- R
AR
ML
THAEMD
ML
Z DR EEIR
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7 1-23 et 4

HAFHEDE G 52 (1— 6 B4

ﬁ

b

HE RS 2 5 H AR 4 -

by
mE

it H AYSE

IK D TERRZ I 920 T K OGO 7 — 2R

HE Rl i
FRAERZ R

(AR S

1. Ehavigstas—=K
(1) FEEME (A 2{R0) IR F
(2)  FEEHEZ (R0 IR EEFH
(3) B A O\ D) TR EE
(4)  FEEFEAEK (H O TR E
(6) BREEIIF
6) ANV (3HA5) £S5
(1) 7AVE (XA FE )3
(8) —rrRIERTT
©9) =X AZAl=—R AL EERE
(10) RK=FHA2Ml=—RArE R
(11) AT EEhE S
(12) [Elf=gERE
(13) ®AF
(14) [EsEL ~ L $EREE
(15) FE=—MVIIyMERE

:SR-35A, 0-100 J&
:SR-35A, 0-100
:SR-35A, 0-100 J&
:SR-35R, 0-100 J&%
:0 — 2000 Feet
:0 — 2000 Feet
:0 — 2000 Feet

1648/

:0 — 10

:0 — 10

:0 — 700 Ibs/in?
:0 — 800 min™
:0 — 40 MW
-15 — +10 %
0 — 100 %

st
I3
okk
=
En

EL

THFE N
EL

Z DR SR
L
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7 1-24 W4

ES15# 7 OMER (1 —6758%)

;6 A

HE RS 2 5

H AR 4 -

B |En

e

i A %%
FENETDETE

Ak
(1—354%)
1 JEE
(4—6514)
1 EE

3
3 i

(BRES
(1—35+%)
(D E7Et

(4—671%)
(D E7Et

DEEH

:0~500 1bs/inch?

:0~700 1bs/inch?

% 3 @

Z DA RS
L
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B2
PR 2 : 1-25 BERF 4 - FITPN F 7K B3 B E: 1A
RS 2 : TR 4 - Kk
ENENESES
PSRRI 1 I D7 HA
A
¢ 160 AHFpOEH 1A
ok
1. AHA7
1) #hE (A—AFR
(2) WEED 1442 mkAE
(3 #HEJE(EE) SHE G ECTHAMEE : (19.5~21 kg/cm?) . FEIRIE o)
4) Arp—7 : 185 mm
(6) MEEHK 1 fE
A
L
THHES
fmEL
Z ORI

®L
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£R=-2
RS 1-26 Btts:  AARFRATIFaz—se—H(1-65H) | K& 2 f#
RS 2 : TR 4 - Kokt
ENENESES

A9 23T PINZER T ST IR R B — 2 D A8
AR

TIFat—H TN D2
A%

. 77Faxz—H-E—H

(1) g AT —IRTE

K
=
el
=~
Eo

HL

THAEN
EL

Z ORI
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M kR E
FR-2

R 1-27 R JE R H B A
HE RS 2 5 HE PR 44 -
it H A5

SOBT 9D MR E OB C LB L2 DA DO G

ﬁ

by
mE

HE Rl i
RS

(BRES

itk L FH R BB

FRAZ e PRI A A 1 &
T PEIR A 2 1 &
N ilE Y YEEE 1 A&
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I
o
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o

HL

F{SESENTY
HL
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R A

-2
G 2R o 2-1 B4 Sl —7 1 HE: —KX
MERHR A 2 5 MRS 4 - BoE:
i B rY%
Pl E I EEEOM B2 B ELIZBRSAORIEr—7 VEIRIZH WD,
K
TR R
R
BRSO E
1 600V , CVV , 2.0mm* , 3—core 1,200 m
2 | 600V, CVV, 3.5mm?, 2-core 1,130 m
3 | 600V, CVV, 3.5mm?, 3—core 47,680 m
4 | 600V, CVV, 3.5mm?, 4—core 37,260 m
5 | 600V, CVV, 3.5mm?, 6-core 4,430 m
6 | 600V, CVV, 3.5mm?, 7—core 23,800 m
7 | 600V, CVV, 3.5mm?, 10—core 1,540 m
8 | 600V, CVV, 3.5mm?, 12—core 3,660 m
9 | 600V, CVV, 5.5mm?, 2-core 1,730 m
10 | 600V, CVV, 5.5mm?, 3—core 1,970 m
11 | 600V, CVV , 5.5mm?, 4—core 5,850 m
12 | 600V, CVV , 8mm?, 3—core 980 m
13 | 600V, CV, 5.5mm?, 2—core 750 m
14 | 600V, CV, 5.5mm?*, 3—core 4,070 m
15 | 600V, CV, 5.5mm?*, 4-core 380 m
16 | 600V , CV , 8mm?, 3—core 2,930 m
17 | 600V, CV, 14mm?® , 3—core 1,200 m
18 | 600V, CV, 100mm? , 3—core 190 m
19 | 600V , CV, 150mm? , 3—core 280 m
20 | 600V, CV , 325mm?, 1-core 570 m
21 | 600V, CV, 500mm? , 1-core 150 m
22 | 600V, IV, 3.5mm? 500 m
23 | 600V, IV, 5.5mm? 500 m
24 | 600V , IV, Smm? 250 m
25 | 600V, IV, 14mm?® 250 m
26 | 600V , IV, 22mm? 250 m
27 | 600V, IV, 38mm? 250 m

Fio, RHEARIITROMM - B2 E T
JEFE T (R T, 7/b—)L)

vy EE LR R TH, 72—V )
- BIRER A O I I3 — 7 WY ARDPERK

SR
HEL

PN

I

THFE N
L

PN

Z DR SR
L

PN
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B2
R 2-2 B4 FEEELR(1—6755%) W& 18H
R 5 HEREA 4 - B
SRR
FEEMH 11KV A BB EBIL132KVICH L 5720 IV D,
HE R
TSR
Ak
1. ZEERRARA
(1) Hhi ==Y Nit]
(2) EAE : 10,300 kVA
(3) —WEE/ WEFE : 11kV,132kV/{ 3
(4) %k : 1
(65) FERH X D 11kV—A, 132kV—Y (3HEHICED)
6 mHEFHFX D JAKSR
(1) R : JEC-2200
(8) FREES :1,000m PAF
(9)  FFRofhAe ¢ 132kV — H PR s i 5
(10) = C1IkV — 7 NV E B TEDMIEE T D,
2. WHEIKELE
(1) WHAKEE (LT ET) 300m
3. Ak
(1) 7e—Yr— 61
4. URAA | TRIRY—T
(1) MWRMBLOTHAY—7 4361
5. 11kV R:435E F Stk
() 1IkVE:##ERt A 60mm X 10mm 240m
KLE (BAAGIEERE, AV —7 M LH %) 20 T 3524,
AR i
1. ta—2X 1=y 14
2. FoRITEER K=y hy 1A
3. BUESR (A M) 1=y 24
4, WIRA (VA7) B =v iy 148

F{SESENTY
HL

HL

Z O RL S
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R A

FR-2

BERA 2 2-3 M4 0 132kVIHEIT o5 B 7 A
PRI 2 DS Kok

i B

FEEREDOWTHI I HD,
No.2 7" — A% — 75 £ 85[0 35 L OV 32k VAL B R 2L DO B BEIC FV 5,

HE R
TRERS IR
(RS
1. TR CREMIEFI L, No2 7 — 24— 28 TE 2RI 35 L UM32k VAL EB#R2L)
(D FrEgs C TR
(2) & : SF6H AHERGIE W
(3) EHEE : 145 kV
(4)  ERER : 800A
(5) TEAMHRFIIMMER  : 25kA
(6)  TEREBHHREER] : 1 sec
() EEHEEERRS : 0-0.35s-CO-3min-CO
(8)  EHEIEHT IR 23 PAIVLLT
(9) K : JEC-2300
(10) i@ D BRA
AR i
L
THHES
L
Z ORI

EL
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£R=-2
PRt 5 2-4 BRI 40 132k VBT %5 (2 5H8) &
RS 7 5 HERHERA 47 - e
B r5E
25 EEAEARE 132KV AR EI O BIBIC D,
HE R
TRERS IR
oAk
1. 132kV 3FA T 2
(1) PrEfs 1B
(2) EREE ;145 kV
(3)  EAEER : 800A
@) JEEEK : 50Hz
(B) A/ VVAMERE  : 650kV

(6)  EHEHIER M VR

: 25KA, 1FP

Z DA FFRC I
HL
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£R=-2
PRt 5 2-5 - ZEE i W& 2 A
RS 7 5 HEREA 4 - ok
B r5E
FE AT R O I IR R D,
HE R
TR SR
(RS
(D FrEss 2 B
(2) M D Xa—bEINEAT | BNGEE
(3) ERHIEE : DC 230V
(4 ERHIIE : 100A
(5) FEREE : AC 400V (380V=*6%)
(6) FEXIREM : s —/L 110 module

HBL Power Systems Ltd. Type: T-300HP (/K il)
Fe B JE (equalizing)  2.300%0.005V/cell
FeE L (float) 2.250%0.005V/cell

(7 FEE—F o 7a—h B

st
I3
ot
=
o

EL

THFE N
EL

Z DML
EL
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B2
HERA 5 2-6 Wi 4 AT AR & 2
T AL = 18 RRARAL 4 - g
R E
FTN O E M T2k E I HEK T 2R 7 5%

i

1 HEAKRARS T E=—%CFA) R LC

2 KRS e —& (TH) JE[E

3 HWHRST NS TR T B —ZIT H BT A HI A &

AR
L R 7 (k)

(1) =&

@ e
(3 :HE
4 LEEEK

4 PEEHK

4. DA
1) BE:
Q) T7vv

5. ARk Fwb
1) A=
(2 BEEHK

:7.5 HP
:0.5 m®/min
120 m/KFE
2 A

:5.5 kW
:AC 400 V
1,440 min!
12 A{H

3. il ORACR HE 3 185 Te)

(D) HATEAL, YKy MOBEKMLL FIZ2iuid, ABIRICR 7 =22 b SE, BT
FEEE L TR LS H BRI C U RO L I B

(@)  BHEEIEOMIC, FEEIVEZS ATREZR G

23 m
(112 fH@)

:M12, 60mmAR/LEES
(1A (48 )

Z DR SR
L
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R A

FR-2
B 45 2-7 Wbt 4. 7 —AZE RS AKR T #&: 1 X
HERAEA 7 HEREA 4 - ok
i B
132/230kV S EM 7 — 22 EE M mHKR 7 IHNWD, (6AH27)
A
TRAARS R
(aRES
1. KR 7Rk
n Ko7 275, 3.7kW, 1.25m*/min, $#£12m
(2) BB : 27, 3P, 3.7kW, AC400V, 1440min"", drip—proof
2. il

- FREARCT2EOBMIGIEE 15

BERMNT AR (FEB5TH)

SRR YR AL T ERT D, (15, 275, 26)

SMBIESICEEBNE 1L T2 AR B L OB F O AA v T Ei%IT 5,
MRS AR O R RAR I UM I i R a7k T 22 8,

<) — MEEIZERE T DD DRV NBL O IAINT 71 RV AERDHTE,

3. R HllE
(1) EE : SGP 110A 24m

4. BlETTY

1) 7Io0M 0 SS400 (RVhF b, Ay egTe) 1218

5. RVh, Fok
1) FAah, Fvk : M12, 60mm 48

Z DML
EL
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FR-2
Wbt e B 2-8 Wb 4 FEEEREEERF2—E 7 VRIONIVE | gg. 1 2%
Fiir—7 (1 —624%)
TR T AR 4 - B
M B Ry
1~6 5D EMF = —E 27/l (OUTGOINGHE) 75 E B ERE O ) 7r —7 W H WS,
AR
TRAfAARS MR
Ak

LB —T
1) &Ehr—7n

B =7 nrY—h
(4)  ZU—HIEE

(B5) =T INVEEAM

: 11kV, CV, 630mm?, lc 1,500m

FIBH7Z025c (LML BEHTZD 65%)

2) =T NA~yRBLOWEM : 11kV, CV, 630mm*f 724

15H720 1248
Xa—bINYAR BN, FBEETEHRTAR: 24

: 11kV, CV, 630mm*H, 7 /L3 7201

o BRI 6B E T DN — A 1201
2FIIELELE | SRA L, dEEh Ay RS

A IV —RBEENZ T VRNV CEE T D (T b, RAMMIETe)

D =T sy R EBRERMAE BT T D B 651
ey hdH=0 Fa—b U 6(F, 22 6fF

st
I3
i
=
o

EL

THFE N
EL

Z DML
EL
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£R=-2
PRt 5 2-9 PR 4 FTNA SR R =l
RS 7 5 HEREA 4 - &
B r5E
T IR O O LRI WD,
HE R
TRERS IR
(RS
1. 11kV,/400V 2
(D FrEss : 2h
(2) A ==V ST NGV
(3) EREHT : 500 kVA
(4) —WEE/ZWEE @ 11 kV/ 400V
6) #v7 » 2L
6) #EMITR :A-Y
(1) %z : 4.09 %
(8) KIS : JEC-2200
9 S : 1,000 mEA T
(10) AHFaeflie 2 400V () i, 3HHARRIC TR 972,

2. 11IkVFr—7 1

100m

11kV CV 3¢ x 50mm?®

11kVCub~HTr.1, 11kVCub~HTr.2 Bl F2/L—kH
ARV —T sy R —T ViR 4%
11kV CV 3¢ x 50mm 2/

. 600V —7 L (HTr.1,2~400VLCR A)
600V CV 1c 500mm?

. 600V —7 VAR 470
600V CV lc 500mm?f]

C11kV11kV Z5JE8S

1) = 1A

(2) Hhi ==V St i NG -V

(3) EREH : 2,000 kVA

(@) —WEE/ZWELE 0 11 kVE10%/11kV

(5 Ho7 c 11KV +10%, 174y
6) HhEHRH A=A

(1) %z : 5.38%

(8) K : JEC-2200

9 S : 1,000 mLA F
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7. 11IkVIr—7 1 80m
11kV CV 3¢ x 50mm?
11kVCub~11kV-TieTr.IN, 11kV-TieTr.OUT~11kVCub LL_}2/v—FH

8. 1IkV7 =7 /b~y RB LU —7 VAt 72
11kV CV 3¢ x 50mm

K
=
el
=~
Eo

H#EdAR

7

Z ORI
L
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FR-2
BERA 2 2-10 W4 EMT 2 —E 7L (1 -4 54) & 20 m
PRI 2 DS Kok
i B
1 —A5HOREBEHAT2— 7L LTRSS,
AR
TRAARS R
kR
1. Incoming/
(1) PrEes o Al
(2) Mg : 1,200 mm
(3) Zifies : 2,000:5 A(40VA x 1, 30VA x 2, 380VA x 1)
(4) FERCHAE D BERR— T Sy REEE B R D
2. House Servicef&
(1) PrEes o Al
(2) g : 1,200 mm

(3) Wrisds

(4) Fricflhe

(5) FrRcflhg
3. Outgoinght

(1) P

(2) Mg

(3) Wik

(4) Fricfhhe
4. Potential Transformer/

(1) P

(2) Mg

(3) Zpldn (VT1)

(4) Zplids (VT2)

(5) FrRcflhf

(6) FrRcflhe

: 11kV, 600ALL L, LRI FEVR40KA-1RP AL 2[RI
2 BIT O E LRI A TEZRVMERLE T2

: CVI20mm? 2B —7 L~y REELEBTD
D REHOBMEELIET DA 2 —ny rE FET D

: 41

: 1,200 mm

: 11kV, 4,000ALL | 485 EFR40kA- 1RV LL F

. CV630mm* 25 /AHDr— 7 L~y R EE B TS

D Am|

: 1,200 mm

: 11,000/110V, 100VA, class 0.5 3f#

: 11,000/110V, 300VA, class 0.5 3f#

D AVTEEICIIW S 2 S 23 R D B & DM e T8
D BAVTEEIFIRAIC e 2 — A% RITHE
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5. Surge Absorberfi%
(1) Presics
(2) g
B) =TT TV—
) =TT TV—
(5) FFRCflAR

6. FLiEfLER
(1) Tk

: 41

: 1,200 mm

s avFUt 0.3uF 3fE

: TUAA

B ARIC LY — DT Y =R e B CE DR D

;3,000 x 2,500 (& x BATX)

X MERREXWZ OO HEEFIIA A (EEIE3,0008L FThIULA)
¥ BRI~ EIRG| HABINTLTE, EERG S T RiaEE 5,

SARET b
L

I

F{SESETY
HL

Z O RL S
EL
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M7 2-11 Mkt 4 11kVEEREr—7 v

ﬁ

HE RS 2 5 H AR 4 -

by
mE

i B R9%E
FACEITEFEME DM 14 B L L7211k — 7 VEUR I VD,

HE Rl i
TRLAERZ

LAk
1. MRS KU
(1) 11kV CV 3 x 120mm2, 200m

2. LIkVEEG 77— T N~y R B X OV — 7 VG
(1) =T~y R~ B (7L FER%) 18%H

KB T HAOE T T 528,
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