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Table 6.1 Comparison of Water Surface Area
(o) HARIERAAL—1H—F
HTEARKBEROA—ALH -7, BEISH2 S EdRELAL0R
BEINTCVED, 40, FHECHGLAE, FLr—1h—TEEELL,
thid, COMBHEICIY, FHHMEE (REMERLESHE ) o0, R
DHIERBRTHOT, FLtlBERABLLTLA-— A AT EREL, TD



BB P o LbDTH B,
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1972 /73 EVROFEEORBEGDP L T O % Table 3.1 KR,

A OB AREIL Table 3.2 KRTHYI PRV KELABERL B2,
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Table 3.1 BENKLEEL ZOMK
HAT: BHHTK
% Mo |83 |3 | s | %6 | T84 | Ts | T4
iy # 26100 |28827(28537|31,865(30,903 (34,019 34673
(] & % 2895 | 3402 | 5481 | 5877| 6117| 6641 6938
i i 1529 | 1,713 1,833 | 1,742 | 2057 | 2188 2820
/N H R 130 95 86 135 163 184 206
E 8 - AR 3366 | 3,528 3617 ) 3792| 4,095]| 4258) 4,428
5] F: 38291 5142| 5814 | 7653| 7.907| 8008 8112
HEEY— U A 2454 | 2417| 2383 | 2529 2585| 2,740 3,753
5 B 949 | 1,296 | 1239 | 1346| 1589) 1681 1,778
& M # B’ 559 469 450 465 475 506 539
4 — ¥ R 3300 3678| 2841 | 3281 3577( 3,756 | 3,944
TK #57 |44051 14907357535 55372 56,237 60,586 63372
E 2 3R IR 2937 | 3272| 3836 3691 3749| 4030] 4225
(B ES ) : : ' : : 2
AR P 598 | 644| 662| 695{ 690| 731| 748
i P : Bangiadesh Bureau of Statisties (1972734 7 4 » 2 2 FHEIBICL S )
fE#: 1 FAa=15TK
Table 3.2 # Ht A #8
Mfit : FHTK
4 i3 T4,/45 75,46 76,/77 "8
7] H 3136 5552 6670 7178
i A 10842 14,703 13993 18216
o8 I ¥ A 1706 & 09151 A 7323 a11,038
b ] H 209 370 445 479
Frgers
o A 723 980 933 1,214
(BT ER)
HBX & 514 a 6190 o 488 a 735

1 Ff: Bangladesh Bureau of Statistics

o B ABH

|EH: 1 Fa= 15TK
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ERIERBEEDNSE L 5, EHNLEREYF TS5 3 78/79
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g, TOERErADTEIRRLE>TL £ o1,

BE2 7 EGBEYEBT TH 52, HE%RE, BEL X )RS Yo fm,
ARG L BHEIK, FESLODOHHETBRILL TL olcizd, MEFRTES
Thoft bHHT, FEEIVOBELAZENE, BUEE LU,

Ay 73Ty AREAEOEEEEY ORENLEERR Y Table 3.3 WRT,

Table 3.3 FTEAEDEERTR

L agiopi & B &
(100 5=-H] & fi
77,18 T3/74 |75 |75/76 |78/77 |77 /18
FS 24977 (1007 by | 1172 [ §1.11 1256 | 1157 (1275
N # 0.47 [100F b+ ] 011 012 022 026] 034
vz v 041 {1005+ | 6341 664] 583 640 1052
u Y 0.40 [100F b} 072 | 087| 089 072 162
g ] 0.84 |[1005 b | 021 022] 022 | 023]| 024
P S 0.11 W0Fr| 027 032 031 035| 036
& s 3 0.14 W0Fry{ 041 040 044 063 049
o — b 1.28 [1005~2-n| 600 | 3980] 435] 470§ 536

W7 : Bangladesh Bureau of Statisties
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AT ARKHMEOCOEETHUKRUCBELEEFY Table 3.4 LR T,
Table 3.4k D boH»5:EY, EBRMERKEDSHER11% LIRS, BEHFRELH
Ei7RL, AEO—REZHEANOENILI 2L D, MUNBIAERERE (Y-
— b, Y, B & TOMOXBEHAME ) XERIL T, BAOFCREEL
TELDTHHH, 19T4ErLIBFLIT T, IVSHELTERELPT D,
BHMAEFEROFFALITLH LA, Z0E&R, EBASICHAERESGLETOREAH
DI/ TAEDSTFHTEKP»H, TT/T8EKIL2IBTK ¥ CHHL I,

Eic, MBEAYBHE L CHHEEEE (100~150~27 £~ )2 F v £ 5 v
DAFyABELDL Y, BHATHRE (XKE SRE, BTRBES) v RETHE
BExZboTl %,

Table 3.4 x BHE I ¥ & B B

&, | m o |T344 (7475 |"576 | 877 7T /18 [ 1879
B ®
¥ 2 — F[1,000r | 500 444 417 490 546 509
fa B | Frv 4.3 4.6 4.0 3.7 4.1 4.4
5 A | 1005Y-F| 79 86 74 67 88 85
R T
w ¥5 | 1,000t 88 98 87 139 175 131
*® Frow 2.7 30 3.2 34 3.5 3.4
HE xS 10 f&4& 11 18 11 12 12 14
%85
R % B K| L000rr | 279 69 276 282 209 290
TSP 1,000+ - 32 48 47 38 57
% 2 | 1,000k 10 5 6 9 9 5
U .3
— # B O#& | 1,000+ 23 30 19 26 32 31
o M R M| L0000+ 217 29 20 15 28 34
Z O b
<~ v  F | 10055 4.6 6.2 6.9 16 8.0 9.0
A4 v=To b | LOOO 73 75 89 106 115 124
€ A v F | 1,000k 52 127 157 308 340 323
B & H|10004% 84 | 172 289 398 | 407 43.2
s, p g | 1000 & — | 13 0.6 1.0 1.0 1.0

tHF7 : Bangladesh Bureau of Statistics
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AvZIFY - ARKHECIEMN FREIVERFOXAFECEADAZ 0N
|, PRV KEDRRFADEBERCS0EIFA—1A)ERED, T0oibod
HEEEHL, BRTBMEY A — L DOFAYERLE, BEFHSFEHASS
A-FORRHEXAFOHSEY TETRBL2 v H 5,

RKAHADERR S L UCRAJNEHEY Table 3.5 KR T2, BN LLERER
BHELToOREPKE,

ZORBAAL, Yrar@HLVHEOBBOZERL CBHMKLE, KABEM
KRB ARFEAL TV 203 KBHRNOL T, AHLRARGHELBAGHEERL
TYWHEGE BRERMAEBLERTREL (RS,

RBH AQREEBERXOLERR TH Y, SHRORBAPHEIATW%,

Table 3.5 KARFAEHER IUCRRIIEHE

BT BAm

= g 3724 | 14775 | 75776 | 7697 | 778 | 78779
# R E B 732 485 739 874 926 1,067
B i 274 228 235 308 330 395

B E 1 476 192 429 413 374 400
?ﬁ T o IH 54 101 95 114 149 166
S H X H 3 5 7 10 15 26
Elg g m 7 7 13 21 33 49
E1l 764 533 779 866 921 1,036

W& : Bangladesh Bureau of Statisties






HAE BHHFE






41

4B BHhEE

3 L

Ay 73 Fy  A\RHXNEOBHFHZ, BoPREvFELERS TS5+ 5~
Crar@EERLRELT, AHMRLERRRO S Y » FRKHEHh, HEOL D
HILO@ZY vy FEREBERIK L o THFZIR T,

HEOBNRHOBERKL 132KV, 66 KVAERFRHE L, 33KV, 11KV »
HEERORELXLL T D,

RECHEL CR~hIT, FREILSEFr2ENCPRTHILOANERILEL L,
Fo 2Ty REBBTFCD DA T L4 HBHE—DKIBEFRTH Y., Thili 21Tk
NEEHTHD, X, AHOERREHETH DL, FVCCHEHBHRICIRAT A LE
ML, RSB OKNRENRBL I OFAYBRBE LicH1 5 —, BEF-EuS
IV F AL —EvRERNLEoTH Y, Chied LEBERZGARHE R L T
BRN, FRE—Y v, F4—H¥AxOyRBRBEBHFLIOIEDIT > T 5B,

COBBOHRNEERERMCKEEL, kWhE DB A + B HEA 58 paisa
(1TK = 100 paisa) THAHDKNL, AL 185 paisa's L o> Te 5, Ll
& B.P.D.BiR2EH—ORESHELEBL T b,

wic, AO8500 FAHL CEMBAERNRIZ 21 FkWh L #igicd w2, Zh
BLHEORRZEL EAEOBICHRTHSLOTHL, BETEHEXIHKORKREBENEF
B K SLBORE LUHBWCH Y, BEANBVEAROHEIL 2 H S BEOE DX
THABEREHTHLOLBbN %,

—%, RBEROER EBGEOTRE, THEMOMBELIFEUTCRERRE L LTS
¥, RAFABRBEOMM, FREKFYAHOERAXEAMREINATV, X, B
ESREDENHRKE (34% ) BRI L HAMCHM I ATV %,



4—2 R B & K

Ay 57y ARFKHNEOHAERERM L Table 4.1 KRL THEH, THEE
HiJi2748 MW L s o T B 2%, BEMMORE, EHLSc L o EEOTEER DI
661 MW iz DRVl e o TV %, KNTHICBYLDZ LRHENREEL LS4
BRARBLTVEDC, 2OFYDLHEENCE>TEREESLE 52 B s
ST bV HBBIBS R I ECE VI T ETH D,

X, Table 4.1 X9, REOEHH, =FAF-FLBVCREHBOLIORT 4
—EAT Yy vDERT, EOMOBAKBHEBOLOBRELAL VLV LNGD
B, ChBERHFELLIRAFAL—FETHH 5, X, ZOHBYIROREE= R b
DRKELH>THbRTV5, BE2I0KVORHEERERYBEDCH D ,1081
B2EOERBE L, HHMRORVEN LS5 BERERDPCRE TS L NATfEL D,
EFL LTCORE-A 2T 25AECHITHA I,

BHEHBRORKERFEEO—2IX, KNREEMEF TR L THY, BARMPIH
DEHBRENRDE LEHHH, TOM/TRERMNEEL LEEXRT TR, RER
MOBFMTHRELGLLLL V) BER I, A, kKDREFORBUMKZIC LY
FHRCEOBEHLTAY, AEKY v -2, RESAEELL B LELIE
bot:boD, ThAKLLTREELARERE L TH{FBEIL T3,

4—-3 EEEBRME
Ay F5 7y ARENBEOBNFZHKRILFigd 1LRLTH B8, ZhEHFETHR
T&, 12KVEBRIKC2VUL2EAHRPERAS F o4~ + o, 1EEHRE2Hx o
A=t i, 66RVEBBILOVTIR I OEOLTIE5+F 0 £ — Ay 33KVF £ ik
4,650 F o2 — b+, 11KV REU0AKVERHIZ 127005 0 £ — A DBEEXFE o C
VA,
FEEFREDVCR 132KVERE BRI/ Fidb 0, X, 3BRKVEERIz£E tH210
»5,
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4—4 BHEEHLUEX
1978 /19 EDLEBNEERI 1,381 X10°kWh TH D, ZDT0FHF » », F
92Ty, 2AFOIBHTCHEENTVD, HEQZOEZHHORTHERIF LS
Chb, PEIOBHAFTRBC A TR ), Torb—ReARLEErI T2
YIRERFE T D, RO L 2D, MYLSREBEMIC DV TRREL o LML AT
HbhT{HoY, MELrEAL, TERRISZROHAFELR -T2 LOTLH DM, BHE
BHOEMICL Y D IPHTOREREMY RGP TH D, 19824~ 1984FEDEN
RBHE IR TV 5,
EEOFBERBIAT LEHTEL, X—AS ) 0BNHEETEM 124 kWh &
BTV, ThREAERBE -2 RIBEAL T3,
BNREFMGLHDC LR L 2, ERERAG
o BHMERL A3 EH IR
o [
cBNEIHOTRAER
o B.P.D.BIEE B T % EBHE Ntk
o BLEE MM 0B FA
o AR HITF X § A RIBHRE
LEZHNBPDBIL LRI VETLIENHREOHXBERICHAICE DA, 1988789
ELR IR0 CTH22BELEL TS,

4—5 ® H H £

B.PD.BOFEENEFL K, BAHNEOHE LTI s HEOBRENHTH o2, T
¥OBRLAERE OB EXERL L CVARELL THIAA WA TE¥L, Ll
M, 1977 /T8 FEXHF CIRB2THTK DRfX A3 ICE - T, By B.P.D.B.
DBIARSHLETEH XENREOER~DOBENLEOEHEOT THHEERL,
197940 H R ot FHEDOHNEL e LA LA b, BEWEHRORELIZLD,
ABR, EHECHEEV *FEEL, FE~DRHRBRALEIHBREIILD X TOHENES
NHEPEPOTEZE B2y, SHBEOEETRIASAEL L,

Table 4.2 € *794E 9 AL BOWEARER LR T,



Table 4.2 Rates by B.P.D.B. (Monthly)

Categories New Rate
Up to 400 XWh : 40 P
1. Domestic More than 400 kWh : 75 P
Minimum charge : 8.00 TK
2. Geremonial Unit rate 1.50 TK
Public and Unit rate 75 P
Miscellaneous Minimum charge : 8.00 TK
Unit rate 75 P
Commercial and Minimum charge
* Bulk Domestic Up to 50 kW : 15.00 TK
More than 50 kW : 5500 TK
Unit rate 60 P
Minimum charge
5. Industrial
Up to 50 kW : 15.00 TK
More than 50 kW : 5500 TK
Energy charge : 50 P
High Tension
6. Industrial and Fixed charge 6000 TK/KVA
Commericial
Energy charge 40 P

7. Agricultural




4—6 & B 2 @
AEOBEHRMFIECBRA 0L, HAFRBRLGATHY, REEHLThEL
ML AEART bR TV D,
HEFHOBEBHESHRY » AOWPAOF v 2 - P REBTH VT4 Hm v o5
BEMAKCS Y, MELERERILREIR TV S,
ERBHELLOL +WRMABIRERFEOSV.(A-~<—EY 2 v ) £R, FHIRE
DTM(FVvA-#—)is{, HBEAARE TENRRAEEC L VT > T3,
BEHREOREBESHE, 747 BEABARIKCSL Y, REMHOHFELIRER
BLrEKTHB,
FECHEMAHEEHLLEENRMLES T H>PRBUEBSH VL 27 4 ORF
BRECrTF A ORENTHBARORFTRBREHESHOM < It 1981 E£XBHEM 2
BETRRFTTH D,
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BL5E BHAER

5—1 2EFICHESBHEBETR
5—1—1 BEOESE
L£EF LUK « MR O 1970 F LM OB AL B HERE Table 5 . 1 KR
T TH Do BA 6 FHOFEFHHURIE 2t L L C12%, PR 11.2%
DECHERERL TS, AL, 78/ T0FRMEE KL 0% OMER L E
E0TWw3R, ThENBERERTS B H, fHaravo0T, HEMHRED
Anket, FRABEEMLABHRLT> TV 5L L2060 BRIDLDT
H %,
5—1—2 Avy3Fv2HoERFHA
B.P.D.BR75=vsaivvav il BHREETFIUEELT T 2H,
BEAEOEX L 5TLAERIM G BAOEEES, TR L CHHT~DES
NHRETHD, ZOFEOKBIRLBL ATV, BPDB. 72 v=v
FaiyvavidENREhTable 5.2CRML CHHHFHUEHLHFLLT
EBL T3,
HoHFLh B.P.D.B.RL2ECEFH21%, FF7=v7ai 3 /Ii115%
DEELDVELTV3H, A LHABVEBESEDOHD S & ikl vitv,



Table 5.1 Maximum Electric Power Demand throughout
the Country, in Eastern and Western Districts

Year Maximum electric power supplied (MW)

Eastern district Western district Nationwide
1970/T1 171.668 53.022 22k, 690
1971/72 140.589 ha.172 182.761
1972/73 174.395 b7.179 221.5Th
1973/T4 184.8k5 65.262 250,107
1974/75 198,762 67.257 266.019
1975/76 219.917 81.ha7 301.33k4
1976/7T 253.995 88.303 341.998
1977/78 28L.561 108.638 395.961
1978/79 331.318 105.210 436.528
vete Tor eight yenrs 8.54 9.0% 8.6
Annual average growth 11.2% 1%.3% 12.0%
rate for recent six years

Source: Annual Report for 1977-78 issued by B.P.D.B.
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5—1—3 HEMDFH
WEMZ L YEBUHLERY T2 2000 E2COBIBHEETFRLL. T
DFEE LT ANV ERFHOBBEE L CFREY BEHT5HAFRE AL 1,
1972 — 73 4EH 5 1978 —~ 794 % TO GNP, A0, —AX4 Y GNPRUBAHHS
B4 Table 5.3 WIRTHY ThH D,

Table 5.3  Maximum Electric Power Supplied and Per Capita GNP

Years T2/T3 | T3/7h | T8/75 | 75/76 | 16/7T | 11/78 | 78/79
GNP (1 million TK) Ly, 417 | 49,225 | 51,657 | 54,734 | 56,477 | 61,188 | 64,073
Population

(1 million) 74.3 T6. 4 78.0 79.9 81.8 83.7 85.6
Per capita GNP (TK) 598 6LY 662 695 690 731 748
Maximum electrie 202 250 266 301 342 396 437
power supplied (MW)

— A% bH GNP ¥ BERERE I ¥ #cA Y/ >T42 5L Fig 5.1 D8
heieh, ZLoRRGEH BN, KAEEHENHBEEIESRS,

Fig. 5.1 Relation between per Capita GNP

and Maximum Electric Power Supplied
{peak demand)

g
400 et

/
300 ©

200

100

Maximum electric power supplied (MW)
o)

55C 600 650 700 7150
Per capita GNP in TK



L o THERI ALY GNPEYEEL TCREOEREBEN 2 FAL TAi,
— A% H GNP GNP O FRIE Y TOEEDAREEE CH > THM L, AD
#EMEE " Monthly Statistecal Bulletin of Bangladesh October, 1979 "
khib, GNPREMRREL 56%, 68%, 8% DZMWmH ¥ o CTHEL 2,
Chick > TBLALRAFEENY Table 5. 4 LR T, XEARKAFRT% T
HIT L BERARENE Lo Xty 757y o 4B & BRSO T Y
F7o o b LicbDEFIg. 5 SUFRTBEAVHEINIANDAN 7 F =2 v
g/ OFR L BEEROC GNP HPRE 8% CTHE L L FIELKEE > T35,

ATV AREWEORETHECKT 5 GNPOMWMERLTY 65%Th b,
BEORFIBIML A, PEALERREDO bE T LBFLBFTH S,
BACRFRBCHERLREYRL, BEEREOLHL [HEERBEE | X
MiEFELYML, RHEEXFHOHFH T BHL TV 5,

B ORBERE~OBHREBEABI VOBFEYHE L WIERYET T
GNPHABKHELFRERE LB+ 5, MED GNP OHRE X EXS
%ETHIEBRLBLUAELFTHD _

Lo THRFEER T, GNPHERS YL ~N—A L LTHEL £EY, HED
FROFABRBENEL THRAT %,

b—-2 Fusaro#RoOB/ETFTH

5—2—1 i

il

For I BRL, SIS IT v ARKANEM—-DO BT THY, 1
F7ZYVAMOKGRIERKOF » 27 vEXD Y, ALCIHE, HE, €A1,
MBI HEL LY, RBRREFOLO¥BERTHL LK, ARET7 Y
—Y—v, ¥4 ¥ 7, BRAVIHRL2HRL, RERXABEOTHEMAMM
HLMALLTYS, BERF v p~\THEBR VR, Y3—, FHRZ
AnEELTHEHIHEY - vOBBEYE >3, BERKOHBEDBHFEDSD
BIITHEBTHL LY, R ITHEADEERRLDOLELLN, TALEN
DB EERERBLAELFET S, T0oAKILF 7 VEEZHR A& %
FIHLTD 13000 ~7 2~ R L5 HEZRPOMBHE L S D, s THEHEK
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o rRT,
B.P.D.B.iX “ Greater Chittagong Distribution Project” ¥ L, T/
M EBRr—T 22 ), RADEEMYEMPRL TP S FHEXH~ L RTT
CBL T\ 5,
5—2—2 TIH¥AHIUKXOARH
FYEITHEDTAHROBOUEITEATE Y, BHTFHOMERICYE - T,
THAAFPRKEREENYFH>0C, ThxrPLicPH{EL Tit. B.P.D.B
¥, Greater Chittagong Distribution Project I L T O ILHBcxdL T
2000 COENFEELODVLDT7 vy — V ABEYFTot, TOBEXEHL
7o b D% Table 5.5 WiRT, THEAMAO RO FEE, EEA, BHAKRARD
D, THEHALEDLETCDTT /I8 EOKMERRRL, 186GWh Lt oT D DL
L, 78/7T94Ei22320Wh i ->THk D, 24 %BBOHEXRL T%, LrL,
BE2 7 EOHEIFIGABBOMELXL Tv5 0O T, #ARL Table 5.6 O
hoEMHEYBRE L, B.P.D.BO7vy— AELIFBEMHCEICHNKEL
o T@H, ThitRkEEDLDLHHIL, FHEALE LD LTS
Hip6, eI KOEHRERYEAT 5,
5—-2—3 MEEAH
A A FEFBOEBRSECE CTE, 15~20kWHE Y 74508 BBOFFETH
H, 82/83FE LN FEARLEDLDOLAE T, Table 5.6 DAY OFRI % L o
§—~2—4 JOFHE
AOBECR—BRER, FOOEITHE, HBTOFEN LR, AL IR
¥ Looh b NE T, T8/ T9ERFERKL, 17% DHEEXRL TV 5,
FRUBNEPH20% O HERRL TVWAH, BHEMIB.P.D.B. L2 L &8,
Table 5.6 Dl ) DM EFEXRE L. FRLECERETHIH, WERLL
hoFy s yHRLLTRBELEHFTCH S,
X, #HIFOBWALBREORZ LB TSY, MHoRX dRE/HE N KE
T5HH, Table 5.2 O B.P.D.BROSEH BB ML, 24 7 HThAIS S L
Table 5.6 DB D Lix b, i, 1990 ELERIHBFTL 4% ToFEMRTHL
BEL e (D)



Table 5.5 Maximum Power Demand for Bulk Industrial
Consumers in Chittagong Area
(Unit: KvA)
Industries 1979 1980 1985 1990 2000
Juge 8,300 8,400 8,500 8,700 12,400
Textile 15,250 15,295 15,470 15,470 15,520
Chemical 9,645 10,125 10,775 10,995 11,475
Steel 22,740 24,710 47,200 48,300 53,900
Cement 3,125 3,125 3,125 3,125 3,125
Machinery and
Shipbuiliing 2,150 5,750 16,500 { 21,000 | 23,200
Fublic Service 3,200 3,900 5,500 32,000 94,000
Other Industries 23,316 45,389 26,490 27,776 24,678
Total 87,726 95,669 133,560 164,241 238,248
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ENREMRICEELC, cOoEQHRII LAELAG VY, @EHMHE— 0T
WehdL L, BROBERH>TH T LR EEBRTLERARBF T 5,
(B B, #AEBMLos, B.P.D.B.Lix3ic Rural Electrification

Board (L%, R.E.B. L35 )% &I T3,

5—3 W XK
5y 2 TVHEDBARBRHTHHEMKLL T, BeoREIELLRD
2, SEREEOHEIEEEFMcL TR CH LK, #7214 KNDEE
Fid 5EWMOMBICL 2 TCHIETHORBBTHS,
HMBLH DI AT 24 KNREFROBR230 MW 2 XET 50K, RO 132
KV, 2 EREERR00MWOBRL #5<, X, BHRBERES A D, ER
A=t b, BlOoa—tbicT, 132kV2EROXBEREYFTRT A LEBETHS,
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DEMAND

POWER

07

Fig. 6-2  DAILY LOAD CURVE IN CHITTAGONG AREA

THE AREA HATCHED PART SHOULD BE THE PART WHICH
KAPTAl HPS HAS THE RESPONSIBILITY ON MEAN VALUE

THE AREA UNHATCHED PART SHOULD BE THE PART WHICH
OTHER POWER STATION HAS THE RESPONSIBILITY ON MEAN VALUE
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OBHAOBRBEHGTHFRELCEERLDT, #7511 FRKiltDEALED, ©
DARNFEER L EEH, 2, FRHCGEATCE SEE YR THHI, - O EEE
DRCH>ThH, BELREO—2L 01 b,
COBWIMERHE OWREHE, KA LTHEKRER, FRKLOER, 31U, B&E
BHRRDWTIT i o,
6—4—1 FFKikDFRE
BT84 BKBEKYE~ER~BERBB Fig. 6.3 WRT LR D, 1968ELRER
nTV5,
SEOHEET, ZOFKEAERY, TROFETHRIL .
(1) LANDSAT & o FFKEH

Fig. 6.3 LR T & 5 K LANDSATER K X »lrKih @Bt o fiivs, 1968%EmaplC
LHEHMELD P L REVELRL T»5,

(2) FEATOMIEEDE

RFEFTOAREEEr OB XOA 4BV, 7~ HOLBAS v EL. 100 Feet
¢ EL.109Feet it o T, IFAREROHE LT o1,

Table 6.1 i€ & DEIHERLT T,

COR, EEEG»oRDAFKMEROF H71968F mep LKLHDLH®
PRECEXRL, LANDSATERRK I A3 DL RS L VEY¥RLTV 5,

(3) FrkikoiEde

T2 ARFKILOFEHERS, WO L&D, 196BEFELRIEALEAL T
e

chiy, BRCBFKEOEHER, Thabb, FAito LWL HEx,
HROEED SVELERAL TV b,

LW.L.HTF L, $EORAEAL I CHEHE, BRAFOKERILVED
CnEMET AR TE LV, —RONCVLHEL, #7581 FRKEOFHE
iz, OB VFsk: bHLOBM+AERTC2HLOLFELLND,
fa) A7 VI OBER, Lo BET, ERICWE L, LichosTild

FEBIAEL, ME , AELECHTHRBRBELK S v,



b) FROKIML, @520 TC, BOUELRL, IR LeBERCH LD

NTVWTEELHREHBRL T b,

Tihbt, CoBRE, BEPNTE R - viborn, BVWEAOMI, &
OELV-KBECERKIEMRL 5 24T cELl, SAORELE-THH, A,
BREHTHHEBOWER LS DEEZ TR,

LirLietid, COSBEHRORERAGEOGKEER R, £ 2EAL, a1l -2
DT E DS WERRT 1968 FEmap ODEXLAT HY L Lic, .

Table 6.1 Camparison of Water Surface Area

{Unit : &)
Elevation
Data L.feet) 80 100 104 109
sources
1968 map 200.3 4796 5322 609.9
LANDSAT 2753 6030 6718 7527
QOperation records — 605.5 —_ 7317.6
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ZOr—=pAh =7, 1BRL2EHO2E0BRADONLHKOLBEINILLD
Thdo
Licdio<, WAV EET 2HECOEMBREE (BEFROER 8 5 fHE )
i, 335350 Mo TH Do
WREEOSB OBMERL LT, FHRIEED, REOHREOH 3 FicALT
B 1,017 Wit M LB HBHE 2 278 o,
LichioC, FHLWA—AH—FERETHHN, BROFLL TELBELE
o
4E, ZOFEH Lvr—Adh —Fik, L OMBAEIPDLD, 2T S mIHEE
KIG L cMARVCEAN TR LI REREL o
i, Faof®E MAIHOBEA» LB KILORERE L HIEL 1.
FAD S O, Bfirs, BERMRY 1,704 Wk (60x10° 140, &4
PRI R % 5,680 Mee (200%10° L ) 2Tl e L,
(1} FrkibinteE
AT A4 FKIBOBBCHI T, TRORBK LA > TRELTR .
(a) Brakith 7K AL HL
Fhkibwit, TEOHBIKMLZET S,
®© Bkt FRAA
THRAfIiz, EL:85Feet ¥ +5%,
® ki ERAKAL
®@—1 10A~580HHE (&%)
o O o ERAS., TEREOLEVEDS,

Month | o¢t.| Nov.| Dec.| Jan.| Feb.| Mar. Apr.| May

Restrict Water
Level (Feet) 116118 | 1318 118|118 118118 118




@-2 6A~9ADM (FNH)
c O o ERAAIE, EL. 113 Feet &35,
b) T A
T~ TROABK L STl .
@ FrkibAkbrss, ERAAICELLEBE
FAlE LTl e Loy, BEHRRME, LU, dhk
5 4 (AR e 5 i I
@ Rk okAA, ERKMIKEL TV VWRE
@—-1 10A~5HOHM (#%=F)
COEEH, ZkArAt BEEREL Tuw s viEs i, kRSB
Tlabin,
@—-2 6A~9A0HH (FF)
WS 1,017 e (KRB 5 A4 KBS T2 ERAR ) U E0
e, FRASE T, S LD L01T BEOBIE TR 5. (W
NigER DHER Fig. 6.4 IC X 5,)
tOBA, BERECHRKkE 2 ERT S,
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(2) HrkibERfERE OB
ZOFKIBREARL, Fo0FR - AEBEOLOREIRTLOTH B,
() MERE OMERB & L CBARAR OBE
@ #HALLAXSSES
COREREOREOERESR & LA L AR S &R, (I)I.E.C.O.
Design Report @ 19364~ 195348 m184EM © B4, (i) 0.T.C.A. DF /8
Report @ 195442~ 19664 0 13 F£R DER, (WRIE DR D 19674F ~
19794 m 13 EHOBHCH 2,
@ HXRpoki
ATEAFADPKEBRE, 16,000M: ( 563,400¢°L¢:) Ch B,
LEBEATER Y AVT, BREHE LTS L 16,000MG i, 200 ERESE
Kt 35, (Fig. 6.5 2K)
A THOCRERHAEOFER, ARTECAVOR TV 3 SH4ELRE
Lo
B, Fig 65 0L 5 CENEIRAL G, HBICHEEER (i
AKE), HMcHERPM @G 2Ly, BEHEYSG R FETH 5,
(% BHEA - - BRBE  IGHKHEE pp 73~83, LW )
Bk AR Z 0 X 5 200 ERSr Bk ICHE TH 0, = OFKibiRtE
REC, SR ABARK - BTS0odkit b 200 ERR v L L L
Tfile o 1o

T DOEMEE, Table 6.2 R TLE D TH D,

Table 6.2 Monthly Probable Flood (Return period 200 years)
(Unit : W7g)

gMnnth Jan, | Feb. [ Mar. | Apr. [ May | Jun. { Jul. | Aug. | Sep. | Oct. | Nov. | Dec.

: * *
PMaximum 523| 534 306 | 2,943 | 4,362 15,992 | 15992 | 13,321 7,365 | 6, 163| 5.225/| 4,286

ilean 240 175 300 | 469 | 1,347 4,608 4,480 | 3,041 2,417 | 1,791 804 | 352

{Note) * is annual flood (return period 200 years)

EE MR = 1,704 T4 ( 60 x 10° ©°£4)
SRR = 5,680 Mg (200 x 10° ¢*T0)



DA, A7 ABAD 100 FEHEEHKRIL, 14,280M% TH B,
¥, TOBE, HERBRLFEREELXBEF DY, 100EFERBRHEE,
r 6 AT 200 EEFERME TR, thFh 26194, 1T 4 ¢hH 5,



Fig. 6.5 Flood Frequency Curve

Probability exceedance is calculated according to the following formula;

W= —2— x 100 (Z) [n; order in size; N: number of probable variables

N+1

500 Vi
200 /
100 A
50 //
20 // 1976
o
10 /
o)
5 975
|
i 1978 \6./
o 74 Y
2
H
T 3
7 N
Ao}
8, o.\ \53;3
= O.\;
H o] 1977
g £ |
-51.1 b I | l
o IECOs report and OTC
As report
/ ® Recent actual data
1.0L /
0.5 3 4 5 6 78910 15 20 25

Annual Flood (x10%r%s)

10

20

50

Probability of exceedance W (%)

(yearly maximum runoff))] Here, probable variable is yearly maximum runoff,

one variable per year.

Therefore, occurrence period (T) is;

_ 100
T =55 (year)

~53—
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T, LOHEFBIELYE L,
Tihbh, I0AOKLBHRALRIEE LTI, TEO LK Y 200 £EHEB
BRI 6,163 Mot 9 AR 2B EThH B,

(Qr200 meanM)x 30 H _ 1791 %30
(Qr200 maxD) 6163

= 9H

LichioC, TOADERE T EKER,
((Qr200 maxday)—Qrs J X 98 x 24 hr x 3600sec =
(6163 —5680 ) X 9X24 X3600=379x10% o
zAsl, ‘
Qr200 mean M : 200 SEWEE A FHBRKER
Qr200max D 200 EHEZAKKHE AR
Qs D ERE R R
Fig. 6.3 X' b, 379X 10°% 'k, HWL. 118 —1.7 Feet DFF H RICHL T2,
#, 10 T EL. 116 Feet & ERR AL & ThiE, 200 FHEZ Pk 2isk
THEBARK O ZCHWL. 118 % ifFTogince 5,
G—-2konT
MZFE x5 200 SEFHEPRRIL, Table 6.2 WRT & 5 It Qr 200 max
DLQr T Y, 6 A~9 B o, BEHKBIRE OBk ¢S T 5 B R
fECH %,
Ltcai=T, 200 EREEBRAIKE (16,000 ) 73k cifa, Pk
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R b o MERB AL ETH S,
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LLT5Feet® b,

Z D 5Feet DRWKEDOFAER T, #H11x10° ¢, 200 FEREREHK
(16,000 Mge; ) DHHIOBERISM AT T 5 4 DT, BrakM & — b DRl ks
LATHTHEENRDIDTH D,

{e) MIMLE DR
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B2 ERARL L T 584, RAE LTUHIKRRFS LT
CEBRXTH~BKETHIOC, FanffFEtE, HkeudTs#HBELLT
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Table 6.2 K/RT & 5 WHREOWNKEN, MFLCHFEFCI XL,

Brokitt D fE L CBIEORBI DL EIL Ao,
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Fig.6.6 RULE CURVE

L.120
Upper Limit {18 v Hw ligFeet
Upper Limit 116
{30.Nov) 115 Ypper ";Imit 113 (30.0¢ct )II5
10 /
{(31.Jon) 11O
(15.Aug)} 105
o 100 /
b
= {31.Mar}100
2
>
Q
1
; Rule Curve .~
©
_3
© 90
Lower Ilimit 85
(31.May] 85 (30.Jun) 85
80 Y/ _LW.L 8o Feet

Nov. Dec. Jan. Feb. Mar. Apr. May, Jun Jul. Aug. Sep. Oct.




]

Turd i higar

B DY RTERAY e



(3) Fa-—rd—7KiEEORE
) KICEH
MEHC BV kL EEE, AMF 2D %A 5C\v5, Table 6. 3WRT

1973 FE~ 1979 ED LD TH D,

Table 6.3 List of Years Presenting Patterns

Year Basic patterns %‘gtﬂ_iz}’:’f’l"t

1973 | okiEm mﬂfwﬁgfmﬁwgvﬁmmﬁﬁﬁ& 2840 mn
THAR =
Sl g — ¢, 6 A~8 AN

1974 | FRER | o gz tn — o 2,657 mn
MINKEESAT e iz, 8 A~10

1975 | FrkER 475 9 b 2585 — 2 2,589 nr

1976 | moxEm TTTEﬁGH,7HWE%K%¢Tbﬁ 3593 nn
4B, 5 Bt E8ggg warril

1977 | FK4EE Y LR Bt E — v 2,631 m
5 A~108 Of, W85 iRk

1978 | SpkER YDA 2,748 mm

1979 | Bokmm 55~Gﬂwﬁmmﬁﬁ&ﬁk¢mw%m 2946 mn
g —w

by A Jil i &

N, SR 7T EMOoRKIC L 5 AMEY AV, Table 6.41X, T®
7TAEMO RGO ALHMEEZTR T,



Table 6.4 Monthly Mean Runoff
]

(Unit : m7g)

Ratio of

Jan. | Fed. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct- | Nov. | Dec. |Average| 1976 'S
Value
1873 84 85 112 106 473 | 1,248 1,299 | 1,452 574 577 | 1,032 264 609 0 69
1974 163 197 198 268 380 {1,598 1,874 [ 1,155 | 1, 358 784 249 163 696 0.79
1975 204 149 137 162 243 642 {2,153 955 | 1,029 970 494 168 609 3.69
1976 122 183 120 224 394 {3,434 |3.027 | 1,425 813 375 265 152 878 1.00
1977 121 171 46 530 727 | 1,073 1,071 (1,180 799 240 142 51 513 0.58
1978 82 74 71 61 570 11,927 {1,137 933 | 1,414 878 | 1,202 131 707 0381
1979 114 107 117 101 123 313 (1,655 | 1,116 | 1,082 219 141 114 434 049
Average 127 139 114 207 416 | 1,462 1,745 (1,174 | 1,010 573 504 149 635

ok, TOBROBBERYAY, FRUBECCERLETIRER, SR
(BIFEEHR2 B8)

LI<FELI,
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(4) HEERER
Fo—rh—7OMEEIIL, Table 6.5 KRT4yr —2kED, Zhicdsd

L‘Tﬁ?f&o

Table 6.5 Study of Four Cases

Cases (Qenerator units Rule curves

Case 1 3units ( 130MW) | Present rule curve

Case 2 Sunits ( 230 MW) | Present rule curve

Case 3 5units ( 230MW) ({ New rule curve

QOase 4 3units ( 130MW) | New rule curve

Fig . 6.91%, (@)—bIcR~i 7 EMAKREEREAVLHA— A —-T T L
HMBG O AR AKMBER CH %,

ZDPE, 6—4-2 (VTR ADRERELEFL TU5HRDHKTH 5,

Okt KGRI XX, FIMlcs VT, 1976426 B OBEARKEEK
49 13,000 m’ sec 42, Br/KAL EL . 85.7Feet DBRICAE Ui h, & DFAM KA
HAD LPRIKAL 113Feet T L Ao, B EBMLAE LT, TMEEEEMA
D TAKE Y HW. L. 118Feet UTIROBLUAFETH B, Thbhb, 0
&, EBKAL 113Feet. WAL cBED HKRE, #8000 sec LigoTEk Y,
HW.L.118 Feet ¥ CD 5 Feet DRMARLEH 2D T, WK ¥ EMHEBILR
XX THWTYH, HW.L.118 Feet ¥ Z 2 K VHINRIE X h i,
¥hEHcRvTiE, 1973F£ 11 A CBELCREHAKERK, #3,000a sec
OHEEFA1EMBES DA T, TR CEEHRHERYUT oMM ¢, HW.L.118
Feet % {0 MMBTHETH B,



Fig.69 CHRONOLOGICAL GRAPH of WATER LEVEL BASED on NEW RULE CURVE
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Table 6.64%, RIEE7 Y EOBHEEER » v,

LEBEDENENORBEFRFERAKES LUk HERTH D,

Table 6.6 Monthly Runoff,Turbine Discharge and Spillway Discharge
(Unit : 107 o)

(Average of Seven years)

Table 6.5 D 4 » — A EH

i

dan. | Feb, [ Mar,  Apr. [ May | Jun. | Jul. | Aug, | Sep. | Oct. | Nov. | Dec. | Tatal
f Runoff 34.9] 33.8| 31.3| 53.3| 111.3] 376.4| 452 0| 318 4| 264.1{ 140 2| 120 8] 42.91, 579.4
Turbine
discharge | 85-9|116.4|113.6/114.0| 135 3[ 120.0| 98.2| 97.0| 94.3| 65.1] 73.7) %0 3|1, 213.8
Case 1 -
Spillway 0| 3.4| 07| 144] s3.2|267|218.0| 77.1] 66.0| 34.4| 464 4.4] 7656
discharge
3 Turb ine
|q dischnige | 8 9[119.7/114.3|123 8/ 170.9/ 194.6| 149.6| 136.8| 128.1] 82 0] 93 0| 925 f1,402 2
|iCase 2 -
Spillway 0 o] o| 44| 17.2|1818|167.8| s7.2| 22| 175] 270} 21| 4872
! discharge
L
i 'g‘."b‘“e B86.9(119.7|114.3(128.3| 177 0| 205.6 | 234.4| 237. 3] 180. 7| ©3 4| 112.1| o7 8|1, 7875
E ischarge
EiCase 3
! Spillway
| discharre of o ol o of 403f 79.7} 27.6| 332 40| 71| o] 1919
Turbine | g59|110,0|114.6/118.0140.3 135.0| 149.7| 145.41137.3] 78.3| 84.4] 102.5 |1, 410.3
: discharge
¢[iCase 4
Spi | lway of of o o] of ssz|i70.0|1383]1232] 160| 25.4] ol ses1
discharge

IORED, RERERKERr -3y —2 1L TH4TH, ¥ —R 4

KL CTHTEMMTH5HEXRL T35,




6 RECHE
@) BEHELBHO LK
Table 6.7 ¥, BTy EORTERER XAV, Table 65044 —~ AL
WTOEMBERELEBBERLLLDTL D,
Fe-R1BICFr—R2HWTiE, EM5 A~L2AMBERIELT 5,
r—m 3T, BEFAMSLTHINL, FRA Vv,

Table 6.7 Shutdown Days of Power Station a Year
(Unit H day/ifear)

Jear! g7 ( 1074 | 1975 [ 1976 | 1977 | 1978 | 1979 Average

of Casé

Case 1 0 6 | 12 5 | 11 9 7 7.1

Case 2 0 6 12 5 11 9 8 7.3

Case 3 0 2 0 0 0 0 ] 0.3

Case 1 0 2 0 0 ] 0 0 0.3
b} REFHHE

B, ME7 7 EQIRERE LA, Table 6.5D 4 & —AILDWLT,
TREOHE#HRTK LD, FHMRBREBIRYEEYITo o
® f#ERk&E, Fig. 610 H~Q #@H
#H&EAH, Fig. 611 Q~ He#i##
AR AE, Fig. 612 Q~H
KEFBRIBERE, Fig. 613 Q~BHBE

® ©® ®

Table 6.81%, & —ABOANELEBNAREYRT,



Table 6.8 Monthly Generated Electric Energy

(Unit : 10°kWh )

No. Month Jan. | Peb. | Mar. | Apr. { May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec, | Total
of Case

Case 1 57.9] 74.9| 68.2| 62.2| 65.2] 57.8| 49.4] 58.6| 61.4| 43.4| 50.0| 62.1| 711.1
Case 2 57.9 76.7| 68.5| 67.6( 82.1| 87.2| 75.2] 82.9( 83.41 54.9| 63.3} 63.6] 863.3
Case 3 57.9| 76.7f 68.6| 70.2] 86.4/104.9(140.4]155.01120.2| 63.4| 78.0| 67.2{1,088.9
Case 4 57.9] 76.6| 68.8| 65.3] 71.2| 73.8] 89.8] 97.6] 93.4| 53.6| 58.6] 714} 8780

F—RAIRHTE2Er -~ AOEHBEBNIROMAREITED LB D LD,

y—Al=
y—22=
y—A3=

F—R 4=

1. 00

1. 21

1.53

1.23

Thbb, SEBARE, To L CEAIES R348, £—A1RHL,

#53%, ¥y —A4 LT, HAU%, ThFTh#HEnl T35,




3
Maximum turbine discharge based on SOMW ( m /8) @

Fig. 6.10 Relation between Effective Head and Maximum Turbine

Discharge in The Case of High Efficiency

300

Ho26m — Q=218.5" /s

3
H=30.5m — Q=184.5" /s
250

200

150 4

100 4

>0 4

o

[ 1 T ] ]
20 22 2l 26 28 30 32
(65.65¢) (72.2ft) (78.7ft) (85.3ft) (91.9rt) (9B8.4ft) (105ft)

Effective head {m) H

— 70._.



Fig.6 .11,
250
200
o
48]
m“-..
2
150

Purbine discharge based on SOMW

(No. 4 and 5 Units)

Relation between Turbine Discharge and Head Loss

100 -

50

hl = k.318x10%

1 }

0.1 0.2
(0.328 ft) (0.656 £t)

Head loss {(m) hl

0.3
(0.98h 1t)



Tailwater level in feet

Fig. 6.12. Tailwater Rating Curve

EL. 40
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Efficiency

Fig.6.13

Turbine and Generator Efficiency Curve

Effective head 17.5m
0.90
0.88
0.86 —
0.8’«L \\
0.82
0.80
50 100 150 200 218.5
Effective head 26.0%
0.90
- e
0.88 ]
0.86 /
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0.82
4
0.80
50 100 150 200 218.5
1
Effective head 30.5"
0.88 Pt
0.86 /
0.84 /
0.82
0.80
50 100 150 184.5 200

Turbine discharge based on 50MW{m3/S)

-3 —



r=AR3ICoWTOEJNBFEHNE® Table 6.9 KR T,

Table 6.9 Yearly Generated Energy in Case 3
(Unit :10° kWh )

Year 1973 1974 1975 1976 1977 1978 1979 | Average
Generated
electric energy 1,167.8] 1,242.1| 1,1145} 1,112.4 931.9| 1,226.0 819.2 1,088.9

Pig. 6.14 1%, ¥ — 23 OB DK s L OHKD DB FHKA LR T,
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Table 7.1% L7 Table 7.2 (A2 HIA IR,

DERBEERT,

(M2Him) LILEL,

OB OLHORETAR—RLTSEBE S,
Lt o, SEOHMBELST 2EMBEHT (HB3E ) C2VTfT o4,

(A3#HMAIIBARTHREOSLCHTLHEFTHY, 8

Table 7 -1 Outline of Comparative Design
(a2t i) R (Na38EAIE
BE &% &% W B o F & BERFEHA T 150m # &
@ BRREFHFHCa 2 @ #BE, Fr L oTHRs Db
F04 (fRSFEHH)D Vg
; @ THdhicBERRROEE LR
W Kk O Ex i,
- @ |aHErk O EBRERKOQLAEINRTVHi0
@ HIEESZBGKO~OBHE TS|  {RFARD P L R E
B
F| ) KBEERP G, ) PFBHEEI L EhG,
KRR - SRERR
KA (O THERAPLK,
@ MR, RH7v-r2ERRT| O THhcBERREROREC 35
FlE| FirdpTe 3, B iy, (EHCHUKER)
RERT - Bk B FfE~07T7e—FiME,
K| @ HoksREA BRRRE
2at ( TavEfh ) BT EAH BRE &l L L CWB 0T, 57 L
e FF @ PARETCRLLN, BE, BILET

Al

(43R ) ROLBRFHEER




Table 7.2 Comparison of Major Cost Factors for the Respective Site

A6 2 Ho & A6 3 A
1| B ri: ] A
(B & fF3 ) ((LIR150 mith )
i Bl (m)] 224x103| 489x103
EHTHEE |[2v29—t () 24 %103 8.8%x103
m K&k O
# (L) 1,210 450
B & L 3 ®B(x108m) 1,924 886
i Al () 25X 103 38x103
avs2y—t (n) 7 %103 13%x108
FhTHHE | & (L) 400 255
HokEg , PER
¥ -~ b+ (1) 500 500
gk T (D 1,700 1,500
H O I % %(x10%9) 2294 2583
# Bl (s} 115x193 99 x 103
22—t (o) 20 %103 19.5x103
EhTHEE | & () 1,000 910
B, Bk
g =+ (t) 270 270
2 B (m) 17 %103 17x103
H OB I N % (x10°M) 1,799 1,691
B O# T W & 3 (x10°@) 6,017 5160




Fig. 7.1 COMPARISON of POWER STATION SITE PLANS
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n # =
A7 AKDREBHFHBHBILEFT 2KE. REBOBEL bR > T O
Tk, TROLB D THD,

F A HEBES EL 127.0 Feet
R IR 5 7KL EL. 1180 Feet
Ry 7K b It K 7K L EL. 80.0 Feet
Tk B 3 v Ak AL EL. 24.0 Feet
i &8 23 541:% S A EL. 145 Feet

2) EWEHOBRE
COHERHBELCE T, ERBER 1 58~ 3 5Bo4EHEN 130MW
W, FICI00 MW 2R T HWATRCTH D, ERERCOWTHE LL
HRTEOBBTHRL TOT.CARERB, 50MWX 245211k,
) TROMBEMEL
SEROBNOBIELEETEOZHAICODNWTHET S,
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Case 2 = 100 MW--50MW-+40 MW-40 MW
REFMZzHEEL TW{GE, BROEMESEELREFTNIHTD 5,
ZOB4 Case 2 T 100MWHEA T L 235412, Case 1 T50MW 1
EBREE LBk, ¢ A~ FoBRFELswTid, ENHE
KB A2 THEDRTD b
Case 1 T 50MW 24, Case 2 T 100MW 1 BB oHE I b B
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Table 8.2

Breakdown of Construction Cost (Direct Cost)

(’ Items Quantity | Unit | Unit Cost Amount ::::2§:y
(%) (¥103) (¥103)

mtemay and powerhouse 11,011,000 8,525,000

1) Incake 886,000 535,000
Temporary coffering 1 set 250,000
Excavation (outdoor) 48,900 o’ 2,900 141,810
Concrete 8,800 " 23,000 202,400
Reinforcing bar 450 t 140,000 63,000
Screen 330 " 600,000 198,000
Miscellaneous work 1 set 30,790

2) Headrace 1,032,000 665,000
Exeavation (tunnel) 12,500 w3 14,000 175,000
Excavation (vertical shafc) 3,500 " 19,000 66,500
Concrete (tunnel) 4,800 " 33,000 158,400
Concrete (vertical shaft) 2,050 " 33,000 67,650
Reinforcing bar 160 t 140,000 22,400
Gate 500 " 1,000,000 500,000
Miscellaneous work 1 set 42,050

3) Penstock tunnel 1,551,000 1,100,000
Excavation (tunnel) 22,000 m3 14,000 308,000
Concrete 6,000 " 23,000 138,000
Reinforcing bar 95 t 140,000 13,300
Steel pipes 1,500 " 700,000 | 1,050,000
Miscellaneaus work 1 set 41,700

4) Powerhouse 1,185,000 530,000
Excavation (outdoor) 80,000 | o’ 2,900 232,000
Concrete 17,000 " 23,000 391,000
Reinforcing bar 850 t 140,000 119,000
Building 17,000 m3 24,000 408,000
Miscellaneous work 1 sat 35,000

5) Tailrace 506,000 345,000
Temporary coffering 1 set 60,000
Excavation (outdoor) 19,000 m3 2,900 55,100
Concrete 2,500 " 23,000 57,500
Reinforcing bar 60 t 140,000 8,400
Gate 220 " 1,000,000 220,000
Gantry crane 50 " 1,500,000 75,000
Miscellaneous work 1 set 30,000

6) Generating equfpment 5,200,000 4,840,000
Turbine ' 1 set 1,900,000
Genetator 1 " 1,700,000
Tranaformer 1 " 80,000
Switchboard 1 " 200,000
Crane 1 " 300,000
Installation and instruction 1 " 900,000
Miscellaneous work 1 " 120,000

7) Switchyard 1 set 451,000 340,000

8) Temporary equipment 1 set 200,000 110,000

I
-
o
[51]
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Foreign
Items Quantity| Unit | Unit Cost Amour:;t currency
(%) (¥107) (¥103)

2, Transmission line and substation 2,331,000 1,450,000
1} Transmission line set 1,718,000 897,000 :_7
2) Substation set 613,000 553,000 (g

3. Transportation and shipping cost 1 set 184,000 g 7
Total 13,726,000 9,975,000 ||
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Units 4 and 5
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18| 28(38|4B | 5A|sR} 7TH| 8A} 9HA|10A | u8| 128 |4

Case3 P45 | 570! 76 7| 68.6| 70.2 | 86.4]104.9] 140.4] 155.0| 120.2( 63.4| 780| 67211089
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Fig.9.1 Monthly Maximum Generated Electrie
Power in Chittagong Area for 1993,/94
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Table 9.2 Maximum Generated Electric Power

in Chittageng Area for 1993,94 .
HE o MW
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Table 9.4 Construction Cost of 100MW Steam Power Plant
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APPEND X -

1.THE TEAM ACTIVITIES in THE FIELD SURVEY :.
2.STORAGE FUNCT | ONAL METHOD

3.LIST of RUNOFF and DI SCHARGE in EACH CASE

4.GENERATED ELECTRIC ENERGY of
KAPTAI HYDRO-POWER STATION

5.PLANS
{1l GENERAL LAYOUT
() GENERAL PLAN
{3 PROFILE of WATERWAY NO.4
(4) PROFILE of WATERWAY NO.,5
(6) INTAKE PLAN
(6) INTAKE SECTION
(77 POWERHOUSE FLOOR PLAN EL.49. 00
(8) POWERHOUSE FLOOR PLAN EL.22. 50
(9) POWERHOUSE FLOOR PLAN EL. 5.00
t) POWERHOUSE TRANSVERSE SECTION
(0 POWERHOUSE LONGITUDINAL SECTION
t2 POWERHOUSE .DOWNSTREAM ELEVATION

6. FEASIBILITY of KAPTAl HYDRO—POWER
EXTENSION PROJECT by PUMPED STORAGE
POWER PLANT =






"10.THE TEAM ACTIVITIES.
in THE F1ELD SURVEY
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2.STORAGE FUNCTIONAL METHOD
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Fig. A.2 Comparison of Evaporations

8
T =
6 - Evaporation from Keptal reservoir
in 1979%
5 4 ~L—"—— Evaporation
‘ ——L— Power by Hamon
] :

-
b R

- ——

)

] __:_u—r"_i tj_‘
L -
Evaporation from free weter surface
(1969 O T C A date )
1]

*
This data is modified with temperature

Jan} Feb|Mar.! Apr.May. |Jun.|Jul.|Aug.| Sep.| Oct jNov. |Dec.







3. LIST of RUNOFF and DISCHRGE
in EACH CASE
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- . List of-Runoff and.-Discharge’ in each case ’
 (Case 1: 3 units operated, “without-upper limit of watér le\iéi) o

LY

oy . . ) (x0T

[ s

Year | Description ' Jan.| "Feb. |- Mar. ~Apr; |i May- 'qun. "Jul,| avg.| sep.| ‘oct. | Nov. Dec. | Total

R"_nf;f,ﬁ..; - 52'2.5 21,5 | 30.0|"27.3]127.0 323.0 348.0] 389.0|151:0|175.0 282.0 83.5|1979.8

1973 3::::::ge 74.5/107.0 (113.01102,0 1142.0 [148.0 | 79.8[136.0| 46:0| 78.1 125.0 [110:0 _izsi.tf
3‘;311;‘:;:& ‘ :w,o . 6'.2 “o| . o} e62.4fis.0|130.0a11.0 1.3 568 158.0. ‘;5;:7 8.4

| Runots . {.46.7] 47.8] 53.1|"68.4 Jl02.0 |s24.0 [s02.0 |316.0]352.0]202.0 | 68.4] 43.7 | 2212.1
1974 g‘;‘;‘;ﬁgﬁge 98.7(129.0 1310 [131.0 13,0 [147.0 142:0 | 96.7 [126.0 |117.0 | s8.0 93.3 | 1420.7
:‘;ﬁﬁ:ﬁ;e o REYEE: 22,7 35“:2 267.0 [223.0 | 76.8124.0 | 43.7 | 6.4 jé.@ 801.4
}‘um’ff\‘h‘, 1-54.8| 36.1 3&.7 .41.8| 65.1/167.0(471.0|256.0}267.0(260.0{128.0 | 45.0 | 1828.5

1975 | Fyeopacge 107.0 122.0 11200 }115.0 [132.0 [128.0] 75.1| 77.3}117.0 |108.0| 97.9 | 97.0 | 1205.5
e | o 0.6 o] 1.9)10.2] 38.2|260.0| 36.8 | 45.5 | 120.0 29.9| 0] 3.2

L . - . . " .
Runoff .. ’32.5| 45.8| 32.1 ' 54.91106.0{890.0| 811.0(391.0|216.0{100.0| 68.8| 40.7 | 2788.8

Turbine: . - .
1976 | 31echarge. | .84:5(122.0 115.0 [121.0 137.0143.0{134.7 |132.0 | "72.2 32.1] 60.8] 91.1 | 1244.9

' ‘ - '

spilivay - |- ° ) k - .- .
discharge |’ - 0}-12.7 ) 0 9.3]-44,3).74.3|538.0 118.0 | 40.8 28.'2 9.6 0§ 1543.9
Runof : .. |.33.3]; 41.3|"17:0138.0|195.0| 278.0| 287.0| 328.0|207.0| 67.6] 36.7] 19.7| 1648.6

Turbine: . y ‘ o ) N
1977 discharge ° 85.1 12:!.,0_ 99.9|136.0]153.0(128.0| 90.3|100.¢| 83.3 21.2] 36.7 | 70.6 | 1125.1

ggn"“’ 0.2| 5.7| - o}-77.0{119.0}150.0| 60.3{ 86.0f 20.3| 3.8] o| 1.2| s23.5.
scharge . : ; . - B . 1. -

e

Runoff . .23.7| 18.6| 18.7 '16.8}152.0|499.0(304.0]250.0]|376.0(118.0]225.0} 34.5 | 2040.3

Turbide | N N I R -
1978 | d1gcharge - | 75+7[104:0 |102.0]'91.8)131.0{149.0| 1201 63.4/120.0| 76:4 [108.0 | 86.5 | 1217.9

“{spillvay T | . . |- : N U N N
discharge: |.: O] . O|-7 0| . ©0f 99.2{350.0}.57.0| 44.2|152,0| ‘' O|20.0| 0] 822.4

.| Runoff . | 305} 25.6| 31.3] 25.9 (32.2| 63.9{441.0[299.0|280.0| 58.7| 36.6 3:{[@ 11357.9

e | Turbine ' 't < ‘ ’ . S P . H R PR
1979 | 41acharge | 82-5[111.0 [114.0 1101.0[109.0| 60.3{ 55.8| 73.6| 97.9 23.2| 29.8 | 83.8| 9s1.9

Spillway ] e E ; K
discharge a| -0.2{.. o 0|-'0.9{ 3.6{264.0| 67.0[ 78.2 0 0.77 1:4]-416.0 -
Runoff | 34,9 32.8 31.3| 53.3(111.3|376.4]852.0|318.4] 264.1]140.2{120.8] 429 1979.4 -

ver murbtne | . — —
age - discharge - 86.9|116.4|113.6 |114.0 135.31125.0f~98.2] 97.0| 94.3| 65.1 7ﬂ3.7‘ 90.3 | 1213:8
) 'S};i].l‘\‘:a;j N ' . o o [ . D B . o ' . - . l“a‘-.\a‘

discharge |’ 0 _3_[, ‘_0-7; :1’,'4 ~53.2| 246.7]218,9 77:1] 66.0] 34.4) 46.4 | 4.4, _-7§‘5_._§ .

T

e RS




List of Runoff-and Discharge in each ecase

(Case 2: 5 units operated, without upper limit. of water level)

(= 1'm")

Year |Description| Jan.| Feb.| Mar.| Apr.| May | Jun.] Jul.| Aug.] Sep.| Oct. | Nov. | Dec. "Total
Runof £ 22,5} 21.5| 30.0| 27.3{127.0|323.0346.0[389.0|151.0]175.0 {282.0 | 83.5 | 1979.8

1973 Turbine ) \1 - E
discharge | 74.5{107.0 [113.0(102.0 [187.0{234.0(119.0 {199.0 | 47.2 |101.0 [l73.0 21,0 |1577.7
Spillway '
discharae 0 0 0 0|17.1]88.8|93.1 |47.9 0| 31.7109.0 | 14.5 | 402.1
Runof £ 46.7| 47.8} 53,1 'Sé.ﬁ 102.0 %15.0 K02.0 |316.01352.0 202.0 | 64.41 43.7 | 2212.1
Turbine . . .

1974 | 4tacharge | 98-7133.0]136.0{141.01176.0,737.0(227.0 [133.0 [284.0 [150.0°[ 64.4 |95.7 | 1775.8
Spillway i , ' ’ - e
dhscharye 0 0 o 2.6] 2.9{177.0/138.0| 40.0] 63.7) 11.1 0 0} 4353
Runoff s4.8| 36.1| 36.7{ 41.8| 65.1]167.0}471.0]256.0(267.0[260.0 [128.0] 45.0 | 1828.5
Turbine

1975 § 4ischarge |107-0|122.0120.0117.0143.0}166.0123.3 1i02,0 [154.0|160.0 |119.0 | 97.0 | 1530.3
Spillwa . N
d1schazae of o of ol ol os209.0f 12.4] 8.6| 58.5( 9.2{- o] 298.2
Runof£ 32.5| 45.8| 32.1| 54.9|106.0{890.0{811.0{391.0|216.0|100.0 68.8| 40.7 | 2788.8
Turbine ' K ’

1976 | 4iocharge | 84+5|134-0 [125.0 1130.0 174.0 [234.0 [230.0 [188.0102.0 39.1 | 67.0 | 91.1 [1586.7
Spillvay L
atocharge o] o0 0] o 3.8/656.0(444.0| 62.3| 11.4|21.2| 3.4 | o [1202.1
Renoff | 33.3| 41.3] 17.0(138.0 195.0 278.0| 287.0{328.0(207.0| 67.6 36.7| 19.7 | 1648.6
Turbine R . :

1977 | gtocharge |- 553 127-0] 99-9 184.0(223.0{173.0 [114.3 140.0 [10.0 | 24.8| 36.0( 71.7] 1380.0
Spilvay of 0| 0]28.5f49.505.0]3.8]|45.7{ 2.8} 0.3 ol of 268.5
discharge : s \ f - .
Runof £ 23.7| 18.6| 18.7| 16.8]152.0]499.0]304.0{250.0]276.0|118.0|220.0]| 34.5]| 2040.3

197g | Turbine 75.7|104.0[102.0| 91.8|183.0[254.0 150.6 | 92.9 | 181.0 76.4]161.0! B6.5| 1558.9
discharge ot . :
gPill"aY -0 0 o . of4r.0p4s.0|16.5]24.7|50.7| 0 67.5 o| 481.4

igcharge .- . N N
Runoff 30.5| 25.6f 31.3{ '25.9| 32.2| 63.9]4412.0]299.0|280.0 58.7| 36.6 33.2| 1357.9
1979 | Turbine 82.5{111.0|124.0 |101.0[120.0| 63.9] 83.2 ho3.0 hi28.0 | .23.2| 30.5] 85.1| 1035.4
discharge . L ; ; A

"~ }Spillvay of ol of o -of opwolatejsrs!l of o} o} 3225
discharge . . .
Runoff 35.9| 33.8| 31.3| 53.3{ 111.3[376.4{452.0{ 318.4] 264.1|140.2|120.8| 4275 | 2979.4

Aver- Turbine 86.9[119.7 [114.3 }123.8)170.9 |194.6 [149.6 [136.8 128.1 | 82.0] 93.0] 92.5( 1492.2

age |discharge E ; - - A P I
Spillway .ol . o] ‘ol 44| 17.2li81.8167.8|37.2|32.2 [17.5 |27.0 | 2.1 | 487.2
discharge U K R E g - .- : - 0

—2—




(Case_3: ' 5 units’ opefated,‘x{it}{‘ﬁpper 1imit of water level‘j

-

List of Runoff z{ud Discharge in each case

¢

ey

! : 5o . (x 10'a

Year Descriﬁtion Jan.| Peb. { Mar. Apr.| May | Jun.] Jul.| Aug.| sep.| oct. | Wov.| Dec. |. Total .
Runoff 22.5 21.5] 30.0| 27.3|127.0|323.0} 3¢8.0{389.0{151.0[175.0 [282.0 | B3.5 | 1979.8
Turbhi : -

1573 disch;ige 74.5[107.0 113.0 102.0 204.0 1241.0 [200.3 p65.0 1220 112.0 Esa.o 157.0)1930.8
Spillway . ‘ ] —
discharge o -0|--0] o -0 ol o 0 0| 5.9 |43.1 of 49.0
Runoff - 46.7| 47.8153.1.0'%8.4 L02.0 |414.0|502.0|316.0]352.0|202.0{ 64.4 | 43.7 | 2212.1
Turbine : : ' ) T

1974 | 4iocharge | 9%7|133:0[136.0]143.0[177.0{262.0 |269.9 |257.0232.0 1610 64.4 | 95.7 | 2029.7
Spillway ¢l of o} of ‘of o 4ofssa4lizo.e] o of ol 1824
discharge i . .

Runoff s4.8! 36.1 | 36.7| 41.8] 65.1167.0|471.0{256.0|267.0{260.0 |128.0 | 45.0 | 1828.5

1975 Turbine . .
digcharge |107.0[122.0(120.0{117.0(143.0167.0|139.1 p62.0 |207.0|196.0 h28.0 | 97.0] 1805.1
Spillvay. , - N — 1.
dgsch;ge 0 of- o -0o|- 0l"" 0] "0 o] 1.2{22.2 0 o} 23.4
Ruoff | 32.5| 45.8] 32.1| 54.9]10.0|890.0|811.0[392.0|216:0{100.0 | 68.8] 40.7 | 2785.8

1976 |Trbine s g s|134.0 15,0 130.0] 161.0] 224. 0] 255.9 |256.0 h175.0 | 60.3 | 70.4 | 01.9 | 1778.0
discharge " |~ ° : . . . ‘e & . . . . . .
Spillway ‘ ol T . .
dlscharge | of- o 0 0 0[282.0(554.0(135,0] 39.8 0 0| o0/1{1010.8

o i
Runof £ -33.3) 41.3] 27.0]138.0/195.0] 278.0/ 287.0/328.0(207.0) 67.6] 36.7 | 19.7 | 1648.6

1977 | Tutbine 85.3(127.0 99.91213.0}{240.0{217.0 23‘1 9{171.0|128.0] 25.1| 36.7] 72.7] 1648.6
discharge : . - . . . . . . . . . .
Spllway ' ] ]

‘| discharge - @ 0 0 0 0 H 0 0 0 0 0 G| . o.
Runoff -23.7} 18.6] 18.7| 16.8]152.0499.0| 304.0|250.0{376.0|118.0]229.0 | 34.5| z040.3

1978 [ Turbine | g o04.0 [102.0 | 91.8|184.0|265.0]270.9 | 268.0 217.0] 76.4|222.0] 86.5 | 1962.3
discharge . . . N . . . . . . .0 B6. .
Spitlvay | ol o of o of-"ol -of of7s ol ssl ol 7o
dischatge
Runof£ 30.5| 25.6} 31.3| 25.9| 32.2| 63.9|441.0]299.0|280.0] s8.7] 36.6] 33.2 1357.9.

1979 |Turbtne * f0) ) o has.0 101.0{110.0| 63.5 |272.7]180.0] 184.0| 23.2| 30.5| 85.1 1357.9
discharge . i i . . - - . . . . ] .
Spillway * . f’;‘ I R o L - L
diacharge =0p of sof <0 - 0 0.0y .0 op .0 0 0 0
Runoff- © - |- 34.9] +33.8 31.3| 53.3) 121.3)376.4]452.0| 318.4] 265.1 140.2(120.8 42.9| 1979.4

Aver— Turbine | | 86.9 |119.7 [114.3 [128.3]177.0|205.6 | 234.4| 237.3] 180.7] 93.4}112.1| 97.58 | 17875

age | discharge St - . . . = Sk

Tsptatway: “| - f T ] R f N
dtockarge” |- O o[ - o]0 0] 40.3| 79.7[ 27.6| 33.2| "4.0| 7.1 o 191.9 J




List of Runoff and Discharge in each case . -

{Case 4: 3 units operated, with upper limit of water level)

(x 10" m*)

——

Year { Description} Jan.| Feb. | Mar. Apr.| May | Jun.| Jul.| Auvg.| Sep.{ Oct.| Nov. | Dec. Total

Runoff 22.5) 21.5( 30.0{ 27.3|127.0|323.0{ 348.0{389.0151.0{175.0 |282.0| 83.5 | 1979.8

Turbine - R ' ~ :
1973 discharge 74.5/107.0{113.0(102.0{149.0(149.0| 208.41146.0(139.0 84.,7 130.0 536.0 1535.6

Spillway ' : . S
diacharge 0 el -0 0 -0] 68.8] 57.4}157.0 1?.6 2?.5 118,0 0| 441.2
Runoff ,46.7 47.8] 53.1/"68.1]102.0(414.0|502.0 {316.0(352.0[202.0 [ 64.4 | 43.7 | 2212.1

Turbine ) -
1974 d1scharge 98.71129.01138,0|145.0|154.0)149.0)150.3 |144.0 139.0 1380 70.6 P02.0 | 1557.6

Spillway ; ‘ .
discharae o~ of o o of688[192.0(171.0[213.0] 9.7] o] o 335.1

Runoff 54.8 36.1| 36.7| 41.8{ 65.1|167:0|471.0(256.0{267.0|260.0 |128.0] 45.0 | 15285

. Turbine o - . .
1975 diecharge 107.0/121.0 129.0 117.0]135.01144.0| 97.4{145.0[139.0]139.0 132.0 97.0 16?3.&

Spill Tt - . ’ ‘
atscharge | -9- 0| o] ol o| 38| s57.8| 70.5}128.0] 75.00 " 0]. o 3354
| runott 32.5| 45.8| 32.1| 56.9|106.0(890.0/ 811.0(391.0216.0(100:0 | 68.8] 0.7 | 2788.8

Turbine ' ‘ '
976 ] aiacharge | 84-5{134.0 [115.0[124.0)149.0143.0 | 242.4 (1440 |134.0 60.3 | 60.7 101.0 [1391.9

Spillway . ) .
discharge of o el- o 0 1402.0 [667.0 |247.0] 80.6| , 0 0 ¢ |1396.9
Runoff 33.3| 41.3| 17.0{138.0{295.0| 278.0} 287.0 328.0(207.0f 67.6 36.7| 19.7 | 1648.6
1577 | Turbine 85.31127.0 | 99.9 [145.0(154.0| 149.0|151.0[144.0 {132.0| 26.0| 36.7| 72.7 | 1321.6
discharge - .
Spilvay -1 .1 N i ] N B
discharge 0 of-.0 0 0| 30.6] 47.4{174.0] 75.0 of ©of..0| 327.0
Runoff 23.71 18.6| 18.7| 16.8|152.0|499.0]304.0|250.0|376.0l118.0!229.0 "34,51 2040.3

974 | Turbine ) . ;
1978 § ilecharge | 75-7}104.0{102.0 91.8| 131.0]148.0|144,81144.0(139.0| 76.4 {130.0 [125.0 1611.7

Spillway b . . . ) ) "
dlacharae o o] ~o| "o of92ef13:0[105.0[237:0] of60.0| o] 6286
Runoff | 30.5| 25.6| 31.3] 25.9] 32.2] 63.9 441.0}299.0{280.0] 58.7] 36.6| 33.2| 1357.9
Turbing ; o - . . |-

1979 | 41acharge | 82-5/111.0 16.04101.0{110.0]63.0 {153:00151.0]139.0] 23.2 30.5 | 85.1 | 1164.2
spill ‘ PN S
atacharge | -0 - o o ol ‘ol ol 3.4l4asluee] o 0}, 0| 193.7
Runoff . - -|.34:9) 33.8) 31.3| 53.3)111.3]376.4]452.0] 318.4| 264.1]140:2| 12072 42.9| 1979.4

Aver-| Turbine ° . BB B S
age [dfscharge | 86.9)119.0114.61118.0(140.3 [135.0 |149.7(145.4 137.3] 76.2 | 84.4 hoz.5 | 1411.3

Spillvay ol o} o} o] of9s.2{170.0[238.3|123.2| 160 25.4 | " 0| s68.1
discharge : LT L NS R

. . . . [
T DN . 2 . v " -

e b oD e T + e T e o -
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