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“Pable 3.11 KESC'é Foredast for Sales Eﬁ;er’gy and Peak Démli'ind _

sales " ‘Peak démand
Year - (GWh) R ¢ 1))

1985 (3,589) . (872)  (Actual)
86 4,074 - 99f. ..
87 4,489 . 1,086
88 4,920 1,190
89 5,392 - 1,304
1990 5,910 1,429
91 6,477 - 1,558
92 7,099 1,698
03 7,667 . 1,83
9% - 8,244 1,981
95 o 2,139
96 g 989
1997 . 2,449



Fig. 3.4 .Sales Eﬁérgy'Forecast (Guh)
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Fig. 3.5 Peak Demand Forecast (MW)
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.T_.Tabléfé.l Balance between Demind and Supply

KESélgéﬁeratioh - Imbopt Total Reserve Firm ;féak demand |Balance of
vear |Installed Actual | KANAPP & |available | capacity |capacity |excluding demand and supply Remarks
capacity | capacity [ PASMIC . |capacity | = Lo WAFDA (Firm cap.)
I RO I oW ] e | o (1)
1 2 3| s fsew | e | 1(s-6y 8 9(7-8)
“pctuall g : . g | : S
1986 1,108 S 1,039 0 0 70 01,109 200 909 945 (-} 36 (-) West Wharf: 'B' (30/24 MW) retirement
87 1,108 | 1,039 | 70 1,109 200 909 | 1,086 (=) 177
88 | 1,208 | 1,039 70 | 1,109 200 909 | 1,190 () 281
89 1,528 | 1,459 70 | 1,529 200, | 1,329 1,304 25 (+) Bin Qasim: Units 3 & 4 (210 MY x 2)
N S R E = (+) Bin Qasim: Unit 5 (210 MW)
90 1,723 1,658 | 70 1,728 200 | 1,528 1,429 (+) 99 (=) Dual Fypel: *(15/11 MW) retirement
— — _ - - _ T _ — N
o1 | 1,657 1,608 70 1,678 . 200 1,478 1,558 (-) 80 (-) West Wharf: 'BX' (66/50 MW) retirement
— n _ S _ (+) West Wharf: Unit 1 (200 MW)
92 . 1,857 | 1,808 - 1,808 - 200 1,608 1,698 (=) 90 (-) KANAPP: (70 MW) retirement
93 2,057 2,018 -| - 2,018 200 | 1,818 1,834 (=) 16 (+) Bin Qasim: Unit 6 (210 MW)
94 2,257 2,218 - 2,218 200 | 2,018 1,981 (+) - 37 (+) West Wharf: Unit 2 (200 MW)
95 2,257 2,218 - 2,218 200° | 2,018 2,139 (=) 121
96 2,257 2,218 - 2,218 200 | 2,018 " 2,289 (~) 271
1997 2,257 2,718 - 2,218 200 2,018 2,449 (-) 431

* (Installed capacity/Actual capacity)
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Fig. 4.1 Balance of Demand and Supply

T uore}: B.9L3 Bin Qasin No.3
- B.Q}4 Bin| Qasin No.4
- MW " B.QL5 Bin| Qasin No.5 : :
' 1 - B.Q}6 Bim Qasin No.b6 !
2,600 = W W West-hant-—No+l ~T 7
W.WL2 West Wharf No.2 & g y
EIRERE / ’
2,400 - TS ; 7
b % o+ , /
s = 2 bl /
ol Wl B EE]e //
' - 21181 /L . /
2,200 e - e M e | 7 /’ A
MIEIEEE N /
3l 2= X AV
, =) <o
: 1 wl | =] / /
) - Q 3+ s L /
2,000 _ e 1 6 U B R O k 7 .
%Ha ) g)l V4 P /
ol 5| | L /:{ /"
g ] _ - Alnad
1,800 ﬁl i% v /‘ /
g K x NA |V
= y L% 7
-~ = m ‘i’/ 1/
1,600 %»-\t N ’ll I.—-!J
] A
o3 A
+ g - [T S
« \ 7z
1,400 T / =
M : /
R _ BN AN
‘ o \/:// pd
1,200 '
O L o
P
/f:’/ —————Total available capacity
o R
: A" -
1,000- —" if'/ OV S S S Firm capacity
| %
*:::jjjzigf"_-‘__& —t . —.—KESC"s demand forecast
o = | Actuall L Forecasted range of
800} : demand by JICA Study Team
1

1986/87 87 83 -89 90 91 92 93 94 95 96 97 Fiscal
. year

b4=4












CHBER  RlRRROAOKREBEEOER L e

: $+@ubW%mﬁW%$%ﬁm§$&m%mabf %%@%%Jujlbba&
\ REFOEHRTHB I LICHBLUR,
bbb, ﬁ%¢ﬁﬁ%$£ﬁ%%ﬂkﬁﬁkh%@%ﬁL%ﬁT%tw R W
mﬁm BERRERE L ORb Y, BBORD OERNLS E%@kb‘%hkﬁmﬁﬁgﬁ
RAWOMWERITFO>L L,

BREIL, v b oRBRZIRL, %ﬂemvm&wmﬁ@%wu e
HHINER L L RS R T B,



5.2 RERNAR, B8, aRomE . -

5.2.1 Tgﬁﬂﬁﬁ'" = S |

LA T — 7ﬁb%%ﬁﬁ%ﬁ@@u&%%§£%%mfbcm&%mwﬁﬁm"
%%%@&ﬁéﬂ%T%W#EMG%%b %@%ﬁa& ﬁ@ %%&E?%L
B, Fﬁ@ﬁ&&ﬁbto - s :
(1) EREM G537, OOOmz}:XSEFE‘C&)%)

©) BHKOTER, .

(3) Bblgemite

M)hi«®4xnéb _ : A ST
pnem?ﬁuomrmm*mﬁﬁ%gu?mmm?5o--wav**'

(1) B

$7Hz:?bkﬂmf%%%ﬂ@ %%Umxbw 7kﬁ%$mmmwwa.
CCHIE T3 Ol

[ mwﬂﬂu&ﬁﬁﬁhf %ﬂ@ﬁ*#ﬁlmxﬁwrﬁb @@Tﬁ
BTH3, Ll %H%@&WHM$btﬁw7}§R(mum)uﬁﬁ?%\
RS RERATTH B LOREFORBEL TR TS 212 k=T, 200HVER
B2 RET B L HITHD BB LI, |

Z OBE T TR L CRERIF200~400M0 % 45 ib\h<o#®mﬁﬁﬁ
PRI A, 2EBBOHA L, 2000, BUHEOBHAR BOMIRE OR
ERELETCH S & Lo o '

(2) BHIKOTER .
AHIAKIUKIE . REFTRANCEHEL 120D Fi8#/A (Karachi Port Trust- “KPT)
OB T ATV I BEORPKEEHETS arﬁ@bto“mﬁﬁ
X, KPTOBBMACHREERERTS amKPTwéﬁ&m$L BHOY
B, KEMIEE L WY B Y, ML EEEREA 2 L, %K 73 T 48
SNBEDTHB. LT, BEOBHKEORE LRI L. ﬁ%i@&%m- 
RlEOME, REZEHL I, -
BEER O FELE 1m¢nzﬁUubn473%a3mﬁmﬁazbuﬁbbw_
R—F1EH55, .
2035, 1m¢3/91~bn473%ﬁﬁrﬁ%¢r&@ 3mmﬁhmf'
Ml BX"%ET«m&wm@ﬂvqéxbmmbru%o'



3mumﬁﬂz9u#bﬂmn»r@KEscmﬁ%mﬁ%ﬁ AL TER
LT B b OT, %aﬁﬁ(h%??uﬁwmihﬁﬁbtﬁﬁfu wrnY
rbbmmm%abfﬁﬁﬁmr%aawﬁsnto
\_O)Eﬁ’gﬁrmﬁiﬁﬂ?ﬁfﬂbﬁﬁgﬁﬁﬂ)fﬁﬁﬁ*%’“ Fig. 5.2-1c5:9,

L ORI LY 20002 K BERBHKR S 19 secstl ¥ T LTI L
”nmm%mﬁhmﬁaw1%mmﬁa&§&@ran2mw%2£m¢ﬂmtb
Tﬁﬁ&ﬂ%#%{ Ebﬂv#o

ﬂL :w%ﬁmﬁu"u*%mxawﬂm@ﬁﬁxﬁé7tcﬁﬁbrﬁwb
: THY, BEADA VRO P EEELCT, IVBWEELR 2R3
'Kéuxéﬂﬁﬁéﬂ9$%ukﬁf%%o |



s/ .
/g 6T

ALIINVOD WELVH 9NITO0D
ST : ot

vy

Slegm 0T

e

A

0z

-
_\\\\\
] ] RN

LAk

oy

e

d _ 2

0%

08

00T

2 A e N
\&Vo@ : au.%vﬂ, : rwq

0zZ1

oY1

09t

08T

00z

~ALIDYAVO SENIT WAVINI ¥ZIVM ONITO0D ONIISIXE T-z°S ‘814

d0¥3d TENSSHAd

[Eq]



Q) Belowri | | -
USRI KAREFCBEL THEET BT v o 2 (CALTEX) ORI
i, BEBRE LT 19,6802 OS2 1Y 6,351k L Db 1B Y.
”MQ%QWM§J§&KESC@hmkﬁ%?%uEbC&EXEKESCkwﬁ
: :"C‘Aﬁ*ﬂto o : - ' o
B 3 A _uwﬁ{mﬁﬁﬁliﬁﬁﬁ}i (Keamam) ﬂii.l"_‘t._iﬁ% CALTEX o> X%kt & v
3n47v4/?§ﬁ#Mﬂrhb #1200 HOBMERNEHL TV B
- 200MVEE 2 M IBA . 2 AREE T OMERIEE B 10003/hTH D ST
ﬁE%M%b&ﬁ?é&Hﬁ?%%mebx$ﬁ@ﬁﬁ&0%ﬁﬁﬁkvmf
. RES A 7oA Y ORLFSHRBORRERC DL COREFNETH S,
WUBBIE Lol BE,. AL MEERT AOEBE A HBRTWB, BED
{EES I 1OMMCRD (10X 105 ft3/day) T& v, 200MWSEEREOWMIME (B
JUBANARE) tLTHRPTHB,
FeRL. OISR, FRATZALTBE L LAV RAVE B4 2 VR
REEDLBTHD, _
ﬁT\@#6@KE5C«®K%ﬁR®%%E@7DQWfﬁMw‘t%% X
A AREERA ZHOFATHEDPLEDTETVLBEHEDh, BIFELT
&, FHRARN AR EREFTORA 2RO B0 TCHVKE SCADILENE
ZBUHMRBDTHL, TAKETAVAAV T A D DRI RBETER NI L HY
BAL foo



(4) READAYND b

LA NG 7 #IX 200}5»:»400;{%&@%%%%& 93*-&1, mﬁAmiﬂ’fﬁf\m«f v
P b%z#ﬁa]‘bt.o R

kh%%%%ﬁﬁ%ﬂbkﬁhﬁi%4ghﬁbabrw@ mmgﬁ%zen5'
$#Ef@ﬁﬁﬂﬂ¢k%iﬂ%$ﬁ(35/)#%h;t#6 Eﬁ@m%m
?@kGWTﬁﬁéﬁwto~~V"

?ﬁ@&%wmk§ﬁ§FROMTﬁﬁﬁﬁ00@m(lﬁﬁﬁ E$?%§$

E) 2Rz REEE ééﬂJtnﬂﬁ“ﬁ?ﬁki‘oﬁh 2oouw%@§%ﬁ2%m'
g%ﬁa_iﬁﬁbﬁmm_omﬂﬁgjbr‘_u o

%@F%\E%mslwwohﬁﬁﬂﬁ%ﬁﬂ?% Bﬁﬂvh°;TELff



_5 2.2 REROLHHE ‘ - o : _

, ﬁﬁfﬁaﬂi ﬁ%tuﬂb“(ﬂﬁﬁfﬁﬂﬁ (NPY) iz X v, 5[ (Discount Rate)
kﬁT%%ﬁrﬁﬁéﬁﬁb BHASNSOR R, Eic, By, KENERE2
m%bfmﬁﬁ%%&ﬁg?a &&bto

ﬁ%%u m@iwzl)ﬁﬁﬁﬁ$ﬁLbW%F%%ﬁﬁb &®4$%ﬁﬁb
Ho v L

IR zoonwmﬁ%kﬂ%%%ﬁ ot
| ﬁmﬁm# 5. TOEMICRELERESBHATBRERIME., mw%ﬂ>
,%r&% N, AR EsRET S L RERREEDRL. A RN
%t%%bw;tﬂézwwﬁzﬁéﬁlﬁtbto

Eog: 3OOHH1’L§1K%JG’J%W‘§’£{I§ 1% :
- KBEBRBIEa 2P NT 2~V X (Scale merit) DECHHTH Y, 300M
_%lﬁéﬁzﬁtbto

C HE3E MY RAV R T A MR L E

| Y RAY KFA Y VEEE, ZOMENENI L, F1, ATOY 2
FOTHERHOBET WOV NAY P42 bk, 20040 ¥ k)
REDHE OHATEMERC L k0T, The6nR2RETIHOL
LT, B3WE LT,

BAR 00WEIE KNRBRMLIE
TORRBCERHACHY, H1RLOBRBEBORDIERL .

FERARPRHORBE, B1 KL E2RIERLR CRENTH - K,

Livl. H2RGARBE] Hokw, FRELITFEAS LTS L a%x
Bl BARMEMLFSL O (TR,

$ro, BIRIEEWHCAY v MR L, BT, ROBATFEAL UL,
R R2VBHOBEORN R, KRS ARRERS DO TREA BTy
THENERBALLCEEALRY,

FEK E S CRAAOKAN X OFLET, THCFDTH Y, 205 5 10HHCFDA
HLAR » FTEBIETCHENT VDS, TORRHELICaYNALY P A2 VRE
EHUTERTH S,



&t\n;n4zwv4awaﬁﬁkh%ﬁAﬁk%ﬁ%@‘ﬂx&"&);&ﬁ
B KA D, BBORR s BEL— tx% E#m?ﬁﬁ&ﬁ?%fvzb&&
N @% ﬁ?#ﬁ%tﬁb%ﬁ?%mm ‘ 2

Mk@&ﬁﬁ% %1%?%%2%“kb%$§ﬁ2§%mﬁ%&b?ﬁﬁbto

5% '?ﬁ&ﬁwﬁﬁ%ﬁéT@M&&iwy%mﬁ%%?mf&%ZMEL;
Z2OBREEUTRIHT 3, - RN :
(1 %%@ﬁ%ﬂ%%(mR%ﬁTm@#O&u§%ﬁ$)@ﬁﬂm BOR, 8
:1%\%8%\%4$®M$T&%#\%ﬁﬁim/ﬂLrﬁﬁlﬁ\%zﬁ\
%3%\$4$®mr&hf?nﬁ@wmkﬁ%%%ﬁzgﬁ)#m%&ﬁr
H%,
(& KESCEﬂﬁﬂ@%ﬁki@h$X&JkFU%ﬁ$ﬁ ﬁmulLf
Lo ) -
@ jzﬂ%JFﬂ%?b%ﬁﬁﬁ%ﬁﬁm(%Q%Tﬁﬂm%)ﬁ%WBf\5
F BB, ; : |
Z i, %ﬂ(iﬂﬁz)mm%wﬁ<%ﬁénrm%nwra%o



(%) 3LVYd "LNNODSIA |
0 61 31 LT a1 61 ¥1 o1 Al

! 1 H ! ] 1 1

7 &S0

€ 3SWVD

1 31up Jemod. [ewdayy §HOOZ JO. 39S (I)OUg : YASV)
.- 31uj) B[A] PAULGWO) HHOOE JO 39S (1)8uQ : SASVD
. 21U Jekod [RESYL AHOOE JO 30 (T)3UD : ZASVD.
_pmn:&mso&HmELase_axooN%ompmmﬁmvoahnﬁmmﬁu

7 3SW

1AW

ma:ww zomHm<mzcu JIHONODE
Humwomm Hz¢4m mmaom qﬂzmmmh J4VHK LSdA

I8N 2-¢°G U3t

A071VA LNESAdd LIN
5-9




Table 5.2-1 ECONOMIC COMPARESON ASSUMPTION BASTS

| Casé 3

x Case 4

| 'Casé T | Case 2
200MN X2 J00MW %1 300MW C/C 200M X1
1. Construction costX108% o R I ,
Power plant equipments 30,000 21,000 16,125 - 15,000
Civil & erection 10,000 7,500 10,000 5,000
) Total 40,000 27,500 29,125 20,000
2. Prime mover .'Steém.turbiﬁeé Gathutbib?s &1 Steam turbine | Stean turbine
L - . stean turbines o R I
3. Service life 20 20 20 20
' . years '
4. Annal plant factor 60 60 60 60
5. Aﬁxi]iar‘y .POWP..J‘ o 5 5 ‘ 25 5
consumption - % ' - '
6. Transmission & . 16 16 16 o 18
distribution loss g4 : oo
7. Thermal efficiency g 33' 28 42 38
generator end 9% k ‘ :
8. Selling rate | 11.25 11.25 11.25 11.25
' ¥/kwh ' ' R
9. Type of fuel | Heavy oil Heavé'ojl _ Natural gas | - Heavy oil
10. Fuel cost o eaa 0.131 0.162 0.131
Rs/1000kcal :
11. Aanal fuel costX106% 4,673.6 3,505.2 3,922.8 2,338.8
12. Annal expenditure : L
Operating & maintenance 3,482.36 - 2,709.23 3079.05 1,872.3
fee, ete. Lo S
13. IRR 19.79 20.45 10.18 19.37
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Fig.S,ﬁr}, Existing Transmission System around West Wharf Power Plant
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- Fig.5.5-2 TransmiSSlon System Pran' for West' Wharf ‘Power Plant
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Fig.5.5-3 Transmission System Plan for West Wharf Power Plant
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Fig. 5.5-4 Power Flow Study Diégiam'iﬁ 1992
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1

.F':'_.g.' S.Sﬂ 5 Powgr.'Flo# Study Diagram in ' 1992.

. (Outage of "generator at West Wharf P.P.)
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(Theré is no 220 kV line between_West Wharf“Baldxa) :

F1g 3,36 Power Flow Study Dlagram in. 1992

(Outage of generator at West Wharf pP.2.)
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Fig. 5.5~7 Pover Flow Study Diagram in 1994

~{There is no 132/66 kV bank at West Wharcf P.P.)
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Fig.5.5-8 Size of 220kV Transmission Line.
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Fig. 5.6-1 Single Line Diagram
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Table 5 7 3 (a) INVESFIGATION OF FACILITIES

NAME OF | (}LASSIFIC; NUMBER OF DIMENSION OF STRUCTURE
No, o) S_T_RUG;_URE: | OF STRUCT. | STORIES® | B(m) X D(m) | H(w)
1 | smation STL. CONC. | 2 STORIES | 35.8 X 8.2 5.0
2 "B,s.mioi;‘ - sm., CONC.. '"?;";romns méo 0 X 51.8 2o
S SO RS | AR EE
3 | BX STATIO | STL. coNC. | 2 STORTES | 31.0 X $6.0 22.0
''''''' 4 | howan. muoe coNC. |3 STORIES | 10.0 X 35.0 | 15.0
5 I BO.__I_._LER S"‘EE.'L ......... — . S
....... - No - BOILER STEEL—136><72 e
i pe— ok st | oo | - o ma | s
8 CHIHNEY OF BX S| smm | - DIb. 3.4 140.0
9 | 11K ;‘#ITCHGEAR covc. | 1stoRY | 110 x 23.5 I sg
10 “ 86KV s‘_wz-r&ﬂsn. ) CONC 1 sré;v 23.3 x 11.0 8.0
11 | sey s;ui'rtus*r.' 1 eone. | - 56.6 .;"-19.7 1.0
12;"“INLET"EPIPE " cone. | - BT | L=200.0
13 INT“AKE CULVERT ....... | coﬁc . “DIA. 30 | 1=155.0 —
1 Puve Hol}é}r No.2 | CONC. |2ST0RIBS | 7.0 x 50.0 | 5.0
5 mmaprpn | s - oA, 0.8 | Le100.0
16 | _'.INTAKE PIPF 5| SjTEl:I-L. “ R 13| L =1300 ..........
17 'imua PIPE BX | SWEL | - DIA. 2- 1.3 | L= 30.0
18 'mscmasa PIPEA cone. | - m.— 12 | 1=150.0
1o | viscuance piee 8| covc. | - DIA 15 | L=433.0
a0 --n_IéE;ARGE preesx| conc. | - o, 15 | =320
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Table §.7-3 (b) INVESTIGATION OF FACILITIES =

NAME OF | CLASSIFIC. | NUMBER OF |  DIMENSION A(-)’l.*‘.:"STRU(;TURE?-
Mo ~ STRUCTURE OF STRUCT. | STORIES | B(m) X D(m)*: ot
o1 |outeal™ lsw.cone.] - | 19 ox 94| 88
22 ..... SUIGASCOHPGUND czom':'.'zf _ o ...3.9 X 20;33" : 20
23 | McHINg swop conc. | 1 STORY 1T 1re 22.'5' | .4'_.5"-
" on | pum 011, e | coNe L STORY | 10.5 x | o8 | 8.0
" 25 | RA WATER PUMP | STEEL st | s.0x 2.0 6o
o | SWITCH ROOH | CORC. | 1 SToRY 1 7.8 x 35750 -------------
27 | SANITARY BLOGK | cONC. |1 STORY 3 13 x 85 4.0 N
T p—— conc. | 1story | 3.8 x 28| 3.0
28 | sToRacE TANK | cone. | _ DIA 9.5 5.0
30 OIL TANK No. 1-- STEEL | . DIA 7 5 8.0
31 | 0IL TAENK. No.2 pe—— - | 75 8.0 e
12 | oL TANK No.3 | smEL | - DIA. 75 8.0
...... o e o xm S e
_______ S e o 1STORY104><330 i
T [oromn wesmorn | cone. | - | e x 150 | 20
v E Ty B s 4:’;* 2.1;0_ 50 ........
37UNDERGROU“D“NK e 4;1 Ao e Py
38 | sTORE No..1 Teoc. sm. |1 stony | 341 x 158 | 2
S~ szENozcmc ...... : TL ..... e T.O;Y_ 34:i v P
R Dot TS s Iy i
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Table 5

7~3 (c) INVESTIGATION OF FACILITIES

o NAHE OF CLASSIFIC. | NUMBER OF DIMENSION OF STRUCTURE
No. STRUCTURE OF STRUCT. | STORIES B{m) X D(m) H (m)
a1 SHKIFT ENG. FLAT | CONC. 3 s*r{m‘ms 45.0 X 14.0 15.0
““““ 42 ENG}ZNEERS FLAT "CONC., "‘;;Toms | 46.0 X 7.0 10.0
N S | Lo SO R
43 | DRAVING OFFICE CONG. 2 STORIES 8.5 x 17.7 8.0
44 |owce ror e | coc. | - | 3.5 % 56| 25
45 é"};é;KIDOR aoonconc 1STORY 3.0 X 3.0 ) 30 ............
w:;s axspéz{éany"’ ------------ | cone. 1 sth ------ | 6.0 X 51 4.0
... 47 -i.’RE'SSURE'. um camc o I 4.4 x 3 7 3.6 “““““““““““
48 | ROAD & ENTRANCE | cONC. | - | rsomr | b= 200m
49 .................. T - R
..... ) SRS S —
50
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. Table 5,7—%-C

ESSIVE STRENGTH. OF CONCRETE

HPR
 NAME OF | A STATION | A STATION
FOUNDATION | No.7 BOILER | No.l TURBINE
- 29 46
........ T e
e e
e e
i P P i
............. i
TN T
26 41
............. éiimMmmmﬂmmwm;mgmhmmﬂ
REBOUND 28 36 |
VALUE —
(R) 32 53
............. e -
............. ;gmmwmmm;gmm?
............... émgwmme“mmmwéfém_mﬂ"
"""""""" s2 | 5o |
36 50
37 42 ‘f
P e
v P
............. :;iém"mnm"_“” .
"AVERAGE (R) 29.7 47. 0
" ATANDARD - DEV. 5. 3 4. 3
- COMPRESS IVE 202 427
S_TRENGTH_ ( kg/cm? ) ( kg/cm? )
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Jable 5.7-5 NOISE INVESTIGATION

(UNIT:dB)

TINE DATE iNoul | No.2 | No3 | Roud
DEC. 23 64 | 50 70 54
DEC. 24 | ¢ | 48 | 0 54
‘‘‘‘‘‘ DEC. 26 e | s0 ] 68 54
11:00 - SRR IS S X ]
DEC. 28 63 | 50 68 52
e T - -
T R - -
AVERAGE | 63.3 | 48.7 | 68.7 | 54.0
DEC. 23 | 66 48 70 | 54
BEC. 24 64 'ﬂ4é 70 I
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6.5.1

(1) Boiler and accessories

(2)°

(3)

(4)

Type and accessories

Number

Capacity

" Qutlet steam condition

Forced draft fan
Type

Number
Capacity

Gas recirculation fan

Type

Number "
Capacity

Air preheater

Type-

Number

Steam generator and auxiliary equipment

Outdoor, drum type preheat,
preséurized furnace dual firing
natural gas and furnace oil,
top support, natural or forced
ciféulating

one (1)

700 ton/H (tentative)

174 kg/cem2g, 541/541°C

{(Tentative)

Motor driven, double suction
air foil type, inlet vane control
Two (2)

50% each

Motdr driven, double suction

air foll type, inlet vame control
Two (2)

50% each

Rotary regenerating type,
electric motor and air motor
driven

Two (2)



(5

(6)

(73

(8)

(9)

(10}

Capacity

Sﬁeém‘éir'préheatet.
Type

Number

Capacity = .

Seal air booster fan

Type

Numbex

Capacity .

Soot blower

Type
Number

Fuel oil burner
Type

Mumbexr ‘
Kind of oil;

Operation

Warm up burner

Type
Number

Kind of fuel

Operation

Fuel oil heater
Type

Number

Capacity

50% each

Tube type
Two (2)

"~ 50Z each.

6—10

Motor driven, turbo vane type
One (1)
1007

Motbr-driven;'steam blowing type,

automatic remote control

To be decided by manufacturer

'Steém atomizing:

To be deci@éd by manufacturer
Furnace oil -

Automatic control system

Alr atomizing

To be decided by manufacture
Natural gas

Remote/manual

Horizonﬁél, U tube type
Two (2) (one (1) for stand-by)

100% each



(11)

(12)

(13)-

(14)

(15)

(16)

Fuel oil pump
- Type

Numb

ey’

Capacity

Furnace oil service tank

Type

 Numb

er |

Capacity

Instrument air compressor

Type

Numb
Capa

Instrument air dryer

er

city

Type

¢ Numb

ar

Capacity

Service alr compressor

Numb

"~ Type

er

Capacity

Chemical feed equipment

a.

Diluted hydrazine tank

Type
Number

_Capacity

Moter driven, screw or
centrifugal type

Two (2}, (one (1) for stand-by)
1007 each

Steel cone roof type
One (1)
To be decided later

Motor driven, reciprocating type,
oilless '

Two (2), (one (1) for stand-by)
100% each

Refrigerative type
One (1)

2007 of actual air consumption

Motor driven, reciprocating type,
lubricated type

Two (2)

100% each

Vertical cylindrical type
One (1)
100%



b. Concentrated hydrazine tank _
- Type _ . vertical cylindrical type

Numbey . one (1)
Capacity 1007 (Three!(3) times start-up)

c. Hydrazine pump

Type . .- .- - Motor driven, metric pump

Number - T™wo (2) {one {1) for'standfby)

Capacity: 1007 each (for normal qﬁeratidn
cousumption)

d. Ammonia solution tank with sutomatic dissolving

-equipment .

Type . - Vertical cylindrical type
Number . . | | One (1) - | |
Capacity IOOZ i

e. Ammonia pump

- Type. . Motor driven, metric pump
Number . - Two (2). (one (1) for stand-by)
Capacity ' 100%Z each

£, Phosphate tank with agitator :

Type Vertical cylindrical type
. Number One (1)
Capacity 1007Z

g. Phosphate pump

Type : : Vertical cylindrical type
Number Two (2) {one {1) for stand-by)
Capacity . - 1007 each

(17) Flame detector and flame
viewing television cooling air fan

Type _ Motor driven, centrifugal fan

6—-12



(18)

'(19').

(20)

(21)

(22)

(23)

(24)

Number
Capacity .

Boiler control system

Type
Number

Instiumentation

Type

Number
Local control system
Type -

Number

Burner control system

Two (2) one (1) AC motor driven,
the other, DC motor driven
1007 each

Electronic, automatic boiler
controel system
one (1) set

Electronic

One (1) set

Electronic or pneumatic

One (1) set

Electronic, automatic control

One (1) set

Type

system
Number
Flame viewing television system

Type
Number

Sampling rack

Type
Number -

Thermo~probe

Type

Number

Color

One (1) set

6—13

Open, self-supporting steel frame
type, one side mounting

One (1) set

Retractable type
One (1) set



"6.5.2 Steam turbine and auxiliary equipment

(N

(2)

8team turbine

Type

“Number

Rated ocutput
Steam Condiﬁion
Exhaust presguye
Speed

Governing system

Extraction’

Reheat—condensing tandem compound

" double flow turbine (TCDF)

One (3) set

200 MV (at 65 mmHg.abs. 0% make
wp) ' -
169 kg/em2g, 538/538°C

© (at turbine inlet)

Normal . 65 mmHg.abs.
Maximum 90 mmHg.abs.
3,000 ppm
ibw'pfeSSuré:type EHC"
Eight (8) stages

Hydraulic and lubrication oil equipment

Type

Number

"a. Turbine oil storage tank

Stéel'ﬁlate.tank (Separated for
clean and dirty oils)

One (1)

b. Turbine oil transfer pump

‘Type
Number

¢, Main oil tank

Type
Number

d. 0il cooler
Type
Number

Capacity

Motor driven, rotary gear pump

Two (2)

Steel plate, box type
One (1)

Vertical, surfaéé cooling type
Two (2) (one (1) for stand~by)
1007 each '



(3)

e. Main oil pump
Type
Number

f. Auxiliary oil pump
Type

" Number

g. Turning gear oil pump
Type
Number

h. Emergency oil pump
Type
Number

i. 0il conditioner
Number '

j. 0il filter circulating
Type '
Number

Condenser

Type

Number

Design pressure

Cathodic protection

Tube cleaning equipment

Turbine shaft driven centrifugal

pump
One (1)

Motor driven, vertical
centrifugal pump
Two (2) (one (1) for stand-by)

Motor driven, vertical
centrifugal pump
One (1)

DC motor driven, vertical
centrifugal pump
One (1)

one (1)

pump
Motor driven, rotary gear pump

one (1)

Horizontal surface cooling,
divided water boxes

One (1)

65 mmilg.abs. )
(Cooling water temp. at 30°C)

Electrical anti-corrosion device

Ball cleaning



(4)

(3)

(6)

(7)

Sea water leakage

detecting equipment -

~ pne (1) set

Unit make up water tank

Type

Number:

Capacity

Make up pump
Type

Number
Alr ejector

a. Steam jet air eje

Type

Number

Condenser

b. Starting air ejec

Type
Number

Gland steam condenser
a. Condenser
Type

Number

b. Exhaust blower

Type

ctorx

tor

8—16

Steel cone roof, inner floating

“type .

one (1)
To be decided by manufacturer

Motor drivewm, horizountal,
centrifugal

One {1)

Tyin elements, two stage steéam
jet air ejector
One (1)

Condensate water cooling

Single stage, steam jet type

One (1) ' -
Horizontal, surface cooling type

One (1)

Motor driven, centrifugal blower

type



(8)

(9)

(10)

(1)

Number

Capacity

Circulating water pump

Type

Number

Priming vacuum pump
Type

Number

Condensate pump

Type

Number

Capacity

Feed water

a. LP — 1 heater
Type
Number

b. LP -~ 2 heater
Type

Number

6—-17

Two (2) (one (1) for stand~by)
S0% each

Motor driven, vertical mixed
flow-type
One (1)

Motor driven, rotary, water
sealed, positive displacement
type

one (1)

Motor driven, vertical multi-
stage turbine pump

Two (2) (one (1) for stand-by)
1007% each

Closed U-tube, horizontal,
surface cooling type
(with condenser neck)

One (1)

Closed U-tube, horizontal,
surface cooling type

One (1)



Y o

LP -~ 3 heater
Type

Number

LP - & heater
Type

Number

-Deaerator

Type "+ °

Number
Storage tank

HP: — .6 heater
Type

Number

HP - 7 heater
Type

Number

HP - 8 heater
Type

‘Number

LP heater drain pump

Type

Number

Closed U-tube, horizontal,

surface cooling rype
one (1) -

Closed U-tube, horizontal,
surface cooling type
One (1) - ' :

Horizontal, cylindrical, direct

contact tray type
One (1)

- Horizontal type

Closed U-tube, horiéontal,
surface cooling type
one (1)

Closed U-tube, horizontal,
surface cooling type
One (1)

Clesed U-tube, horizontal,
surface cooling type
One (1)

Motor driven, horizontsl,

centrifugal type

" one (1)



Q2

(13)

(14)

Boiler feed pump

Type

Number
Capacity
Speed
Booster pump

Type

Number

‘Capacity

Motor &riven, horizontal multi-
stage, centrifugal, barrel type
injection seal

Three (3) (one (1) for stand-by)
50% each
6,000 rpm {with step~up gear)

Horizontal, single suction
volute type

Three {(3)

50% each |

Cooling water equipment

a. Cooling water heat exchanger

Type
Number

Capacity

Horizontal, shell and tube type
Two (2) (one (1) for stand-by)
100Z each

b. Cooling water pump

Type

Number
Capacity

Type
Number

Capaéity

Motor driven, horizontal,
centrifdééi.pump

Two (2) (one (1) for stand-by)
1007 each

‘e¢. Cooling water stand pipe

Steel plate, vertical type
One (1)

Appropriate size

d. Chéﬁical injection

Type
' Number

Solution injection

One (1) for units III & LV

619



Pump . Motor drivéﬁ; horizontat,

variable'ééﬁécity plunggt pump

Pﬁmp nﬁmber Two (2) for units III & IV
Capacity 100% each
Tank Vertical type One (1) set

(15) Instrumentation system
Type Electronic type
Number ' one (1) set

(16) Local qohtiol systenm o
Type '_ Pneunatic type
Number One (1) set

(17) Computer system )
Type - Digital type, main memory; IC
| . mehéry; auxiiiary Wemory ;
magnetic‘disk

Auté resfart system

Numbér.' - Qﬁe'(})'set

CPU memory 128 KB (Tentative)
. Bulk memory | 2 MB  (Tentative)

Péripheral device "~ One (1) set

(18)  EHC panel _
Type Vertitalhself“standing type

Number ~ Ome (1) set

(19)  Sump pump
Type ~ Motor driven, vertical,
centrifugal pump

Number , : Four (4) sets

(20) Turbine supervisory instrument cabinet

Type : Verticai; sélf*standing type



~ Numbex One (1) set

(21) Ferrous ion injection system-
Type Sodium sulfate (FeS04)

injection system



6.5.3 Common Auxiliary Equipment

{1) Turbine room oveérhead crane

Type
Number

Capacity

(2) Raw water tank
Type
Number

(3) Water treatment system

Type

Number

Capacity

(4) Make up water tamk
Type
Number

Capacity

(5) Furnace oil storage tank

Type
Nunmber

Capacity

{6 TFurnace oil suction heater

Type

Overhead travelling crane
One (1) for Units 1 and 2.
Capacity to be decided at detail

design stage.

Steel cone, roof type
Two (2) for Units t{ and 2

1,500 m3 each (Tentative).

Two bed three tower with

mixed bed polisherztype_

Two (2) sets for Units 1 and 2
Capatity to be decided at detail

design stage.

Steel cone roof air seal type

' Two_(Z).for Units 1 and 2

Capacity to be decided at detail

design stage.

Steel cone roof type
One (1)
Capacity to be decided at detail

design stage.

Horizontal tube type



(7) Furnace oil tfansfer.pump

Type
Number

Capacity

Motor driven, screw or gear type
Two (2) (one (1) for stand-by)
100% each

(8) Waste water treatment system with necessary equipment

Type .
Capacity
(9) Screen

a. Bar screen

Type
. Numbex

b. Travelling screen

Typé
- Number

¢. . Wash pump
Type

Number

Coagulation-sedimentation,
neutralization type
Capacity to be decided at detail

design stage.

Inclined bar with motor driven
rake
Two (2)

Vertical, front spray type

Two (2)

Vertical, centrifﬁgal pump
Two (2) {one (1) for stand-by)
for Units 1 and 2

(10) Chlorination equipment (including sea water feed pumps)

Type

Number.

Capacity

(11) Fire protection system

Sea water electrolysis type
Three (3) (one (1) for stand-by)
for Units 1 and 2 ~

Capacity to be decided at detail

design stage.



a. TFurnace oil tank area

Type

Air foam, pressure proportional
type (with séa:ﬁaper spray for

furnace oil sService tank)

b. For turbine lubricating oil and burner

Type
Number

Dry chemical - *
One (1) set

¢. For main building and boiler

Type
Number

Fresh water hydrant

- One (1) set

e, Fire protection panel

Type

Number

' Vertical, self-standing type

one (1)~set {(the panel will be

installed in the central control

room)

(12) Laboratory equipment (including instrument laheratory)

6.5.4 Genérator and Electrical Equipment with Accessories

- {1) Generator {1 set)

Type
Cooling method

H2 gas pressure
Rated capacity
‘Power factor
Rated voltage
Frequency

Speed

Excitation system

Horizontal type, totally
enclosed synchronous machiﬁe
Stator: Water cooled

Rotor : H2 gas cooled
Decided by manufacturer

248 MVA |

0.85

Decided by manufacturer

50 Hz

3,000 rpm.

- Static excitation



(2)

€)

(4)

(5

(6)

N

Insulation class

Short circuit ratio

Excitation cubicle (1 set)

~ Type

Hﬁ_gas génerating plant

PT and SA cubicle (1 set)
Type

Not less than 0.5 at rated

condition

B

Indoor self stamding static
excitation system with AVR

equipment

Indoor used in self standing

.panel with PT and SA

NGR_cubicle and resistance

Type

(1 set)
Indeor, self standing panel with

greunding transformer

Fxcitation transformer (1 set)

Type
Rated voltage
Capacity

Tsolated phase bus duct (1

Locaticn

Type
Rated voltage

u6.5:5_ Tfénsfbfmeré

Indoor self standing

( )

( ) kVA Capacity to be
~ decided later

set)

Gen. - main, aux., transf.,
PT & SA and Ex. transf.
Natural air cooled

Generator rated voltage

Note: ( Y: decided later



(1)

(2>

(3

{4)

(5)

Type

Rated capac1ty
Low ten51on ‘voltage .

ngh:tenSIOn voltage

Auxiliary transformer
Type '
Rated capacity

High tension voltage

Low tension voltage

Main transformer (1 set)

Outdoor, three phase three
wize, OFAY {0il forced and

air forced)

oy ws

Generator voltage

220 kv

| {1 set)

'Outdoor, three phase three wire

O ) wa

' Generator voltage

6.6 kV

Starting transformer (1 set for Units 1 & 2).

Type

Rated capacity
High tension voltage

Low tension voltage

Tie transformer (2 sets)

Type

Rated capacity
Low tension voltage

High temsion voltage

outdoor, three phase three
wire three w1ud1ng, QNAN, ONAF
() MVA

132 kv

6.6 kv

Qutdoor, ﬁhree phase three wire,
OFAF (0il .forced and air forced),
Auto transformer '
¢ MVA

132 kV

220 kv

Grid station transformer (2 sets)

Type
Rated capacity
High tension.vdltagé

Low tension voltage

Outdoor, three phase three wire

) MVA )
132 kv
11 kV



6.5.6 Othetrelectgical equipment and facilities

(1) Metal clad switch gear (MCSG)

()

(3)

(4)

a. Unit MCSG (1 set)

Type
Rated wvoltage

Indoor, self standing

6.6 kV

b. Common MCSG (1 set for Units 1 & 2)

Type
Rated voltage

Power center

Indoor, self standing

6.6 kV

a. Unit power center (1! set)

Type
Rated voltage

b. Common power center

Type
Rated voltage

Control center

Number
Panel and board

a. BTG board

Type
Bumber

b, -Bus and line control
panel

Number

Indoor, self standing with

transformer

400 Vv

Indoor, self standing

400 Vv
¢ )
¢ )

One (1) set
For 220 kV and 132 kV switchyard

To be decided after detail design



(5)

(6)

(7)

(8)

(9)

(10)

Bus and line relay " For 220 kV and 132 switchyard

- panel

Number " g be decided after detail design

Auxiliary control panel

Number o One (1) '.:set..

Auxiliary relay panel
Number : - One (1) set

Distribution panel _
Number : To be decided after detail design

ups (2 setsj

Eméfgenéy diesel engine generator (1 set for Units t & 2)

Battery and charger
Numberx One (1) set for unit

one (1) set switéhyard

Communication system

a.
b.

C.

Paging systen
Telephone system

Clock system

Lighting system

Erection materials

6.5.7 220 kV switchyard equipment



6.5.8 Switchyérd equipment

L)

(2)

220 kv switchyard

Type
Bus ;ystem

132 kV switchyard
Tfpe

Bus. system

Indoor, SF6 gas insulation
switchgear (GIS)
Double bus

Indoor, SF6 gas insulation
switchgear (GIS)
Double bus
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