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L OMHEOBMKEREH 20 m TS 5,
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MEZLWAHLARTD b, HHHE L UCHBORES LI T, HELHBEIFEL LWL
S5IBbhb,
1)-3 A XU BBAOHHE
LR HATRE, BHLAKE, BESEHEREZWS. RHKELOAMAET O3
REFBAL L TERE LA,
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C—- 3REF AR TEHNBREED b 2HILORERBART 20 CH M - BEL 580

LEEABEIN, HTRENE LtoTEfr B L HIn s, LaL, #HRFEE RO
R EOURATEE T2, (MAOEBEEDTWAERLESNR DL E E, ([
bit, BEEStAsEEB-EROABRE L BAMERATLLhiEEIhET &, HCRRO
S A E AR ENBRIEHNNBEEORAK L5 Santa—~ Carhuaz REOEBH TS 5T
#Hisdh, HAT~IZHARDLE (A, |

3.4 BEBH

C~2%IUC-3RUHEtEbL R ORESHLAKTHLELX = >»2 Y — FEI, #600,0
00 tHETHTVIOT, 42 5B R ERERTLENS 2, 0, 460H
ETBRUNORBOTERCOWTTHNZBE LTk, TOBR, ThLOEBMELT
ROWMBEBRET NS,

{I) Santa # & Tablachaca JIID&EWHATH S km A

(i) Santa # & Grande JIl & O &AM FES L 2D LMD Mirador X

f§i) Manta Jil
LERMhOBASHAIHORRETHLBELI 24, MIBHE D W TREFNICEE LB LI
EOBRBRALGEV, RoTHET I Y ML o TERBT 20 ERDLLEDRD, +O£D,
FREOHBAL O THRER 2 HRL, KRBV THES N S0 AHERB 2o ¢
Hic, BEHORBTREE BTt 2R vy F RIS THBT 2 BB 2,
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4.1 EBRHER
C—2% 00— 3% WatEE, Bl Chorro ZEBF (SHES) ORMKT EEAICHKT 2

aﬁﬁmﬁmMMmM&TmmmMaMGmﬁ&%mmfégMif.&MaM®ﬁﬁﬁ§&ﬂ
HL, zOFNO2KNFTF ¥y v v AHCHARL LS ETEOTD S,
AHBOBRHEL T, (NBREFRX, ()5 240, REACLBEL LT 20—, (K
EOREOHEL OV THEBHAILER LT, KO L 5 ICHIE LIRE L.

4.1.1 BHFNX

A0 Pery XNBORBRHOEHR, ANBEL 22T EnTFHRINZCLL L, BEH
BHEHRBOEHEBHOLELZRTH (2 %,

MEEBRThE, SRR ThZKNREFRE, WO 2KNET ¥ ¥ v 2+ HRICHA
AR, MNEE*EG i dBEAR T LATRELZEKbEETAIREHRLETHTL
YR L, BAGOBE MY, SEHCATEL2BSCIARLTA T 2HEHNELL
W, %%, Santa WIEFIC Tablachaca Jijid, KT LBRFEEKCS L, BEETE D544
% S04EMEI W 300X 10% of & 150X 10° f BEOCHPABEIN S, LA, T, Th bICHLT
HRBCREECKELAH T » b b Lok FABRLETHZL, 2 AE5 C2ThidEHH
S LI EDOHFABOBWIELLZICELZDLTED D,

MRt 2 MeEET 2L, XHEEXHATHS Bl Chorro HEFA L TIHO Santa fiTiL, 0
Lo ERAkRERTAEME%Z <, MantaJlik2WnTh, *OMIBEHEETH L EL, 0
LHERTHOSNCL2O I KEE TS, BELILIBILBHAEE W, &7, Tablac
haca HCOWTOLBREMERT 2H A D5, LAd,T, C—2RBEEET, I XHEE
KEEIDABRLL, C—3BRBHELHESB L L OABARETR BB T s L LTHY
Rfibhri,

4.1.2 FLBLURBHROMBETEC b 2AL— b

BEHE. INIERBMBe#AR, C—28 100~ 3 REMOMNE, YoOBR LY
FBar - COENERHLCCRBAE LT o4 TORHR, C—2RBHBRLKOW TR,
Manta JlICR B4 2 AL oA AL LOKRICE LA, T4, BKBIE6 km BE?
PYAMEIFORR A0 h525, BHABLRBUE I3 rr— r 2REL A,
C—2RBAMBLOVWTE, B ERRBEHFTIEBCRBLIZAR—-2OKL DL TFHEL
Tablachaca JIICHEFT 2 C -3 WEHE OABOERCEA L BN TRAREFRO LHKREY
EL, 20220RBCoEHHY, BENESYT- %,
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143 AHOBELONT

Qanta{diE, Peru FEMEOFOFTD . Bl E{ okt ratiilo—o2Tdh, £
ogﬁiwwﬁinaﬁﬁﬁ%gmor*ﬁo%ﬁm%ofﬁ,mﬁﬁﬁmﬁ¢aﬁ%&ﬁﬁm
%ﬁ&hﬁtbthnuimt&#B.Puu%ﬂ@ﬁwbﬁéﬁ%%ﬁﬁmmﬁﬁﬁoﬁﬁ&
s#C LT, chbthBo L7 I ¥y R - 74 FCTREp, by 24T CTRNEHORK

ﬁﬁfﬁo o

12 BAERAREERERAR
%%Gﬁ&dﬂPMo%Eﬁﬂ%%ﬂ%%ﬁ&hﬁ%ﬁ%ﬁﬁ?bb,CO%@W@T%KE

<o%ﬁa@@%%ﬁo&mmﬁm.oﬁ&dupuoommﬁmx°1x3<ﬁﬁsnao
Lﬁﬁqf.0—2%%Wwﬂhfﬁ3mmﬁ00ﬁhdﬂPmoﬂﬁ@%%ﬁﬁ&Mmmmo
9%%&&%ifﬁ#ﬁﬁkbkoﬁk,%koﬁmolw%WEEMik§®Eﬁﬁﬁ%ﬁﬁ
tlto
c-3%ﬁmWom1n,c—z%ﬁﬁoﬁﬁmqhmmmmuw95%%&&Mi1@mﬁ
mmﬁtb.ik%n%noﬁmolm%WE%MirﬁﬁﬁmmﬁkLko@w.C—2%ﬁ
FoBAEREER 49.6 mY/sec T bR BRI 39.8 m sec TH D, B 7 C— 3 HHMMH
OBKEBIEEE 57.1 m'/sec T b B EMMEL 45.5 m*/sec TH 5,
T b0 EH R Appendix—A. 1 KEREINTNS,

43 C-3RELHKEOHKRE
0~3%Em®ﬁﬁﬁ,%¥MOﬁmﬂ#IU%kﬁﬁmﬁKIDEﬁéoO—B%QWOE
kﬁ%mﬁwomfu.¢5ﬁfﬁ&axﬁmmﬁ/mcwﬁﬁéﬂ1maoit,0—3%%
b ey FE O Tablachaca Jllid, Santa HULOWTLPAS2 LEEEIh Ty b, BEMRD
ﬁﬁ&%zﬁﬁé,co%%ﬁﬁ@ﬁ%ﬁ&ﬁ&f&éféaoﬁgm@ﬁgﬁ¢ﬁﬁ.mﬁw
Itk %,

=QT 95 X 24 hours

T
QTp

= 6 hours
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CcT=T (QTp —Qr95) = 486,000 i
zeit, T : BAMBICE TS ¥ — 2 Bl
Qr95 ; Tablachaca JI|©95% @ Bk IR (= 7.5 o'/ sec)
Qrp ; C—3PWEML b ORKEAR (=300 sec)
Or ; C—-3ABMOLERINER
Le#t T, BRI Tablachaca JIlOoK% 6 BRHKER L TERT 2ADICH, LB
HZE R 486,000 P2 hEESFTH B, LaL, COBRICMATHPLZBEEROB
ZBL, EOHEERE 650,000 & LA, COFHERL B DI C— 3RAEDOHAE
i, Fig—1. 4.1 253 H2 Lo CER 8.0 mLEThdZE bk N,

4.4 BRERKROBRT
FTHREERT LI, C— 2% LUC-3REMOBRRKEAKBEOREL2NWTE, ERMOR

SSEH T S5 Canon del Pato EHEHRORBHTH S E) Chorro OBRKMRAAEKLY,

tATHREE, EI81, 2HTENTWS Chao—Viru #BHEORKBRAKRL I, TH5E

EoM#tZrrLERED, B,

(1) Canén de! Pato REF L T+ OMBHE S LT E] Chorro FEARW L. 48w/ sec O
BAE (95% BAMR) %4RET <, Santa i LT Recretafr7kiL, Quitaracsa JI|ICEHE
Er ST sHERELLRA TR S,

chbot tdb, Bl ChorroRBROBKEIALMKTLSC-2R8EFOMEAKER, &
h#9ic, El Chorro REF» GOBKEI Manta )i b OBKELTMA A IO L A,

(2) Peru ORNTBRHES LR T, FRERENBEVNEHCARINITRELI 2O T,
ERENRTEELTEAREZ LA W, 5T, Manta IlORARE., BEEAKBARAN
BCkb, TRC-2RBHRAMKI 2L, ATRE6TS (REOTHAFHR) UTOY-
ZE%bry, BEMTHEAKBYBETEALI ST NETHHH, KA TS % Manta
Nt , BB+ RT2BHR%, 222 rROKBICIAWERL TR, O— 2 RBEH
HBOLHRBEZEOBEWRBR CREFHCEILAE W, LEX2L, C—2REBHRKC2WTH,
El ChorroRBFOATEHR I T T HET L2 HE LBLIEEOBEREIELD L >
AR KEEHLAVOL T B, %, FAKRIZ, Ei ChorroR BT O Ml 48.0m' sec
CManta JIIOBKBE TS % 2.0’ /sect BbETHRAT 50T 50 sec Tk B,

(8) C—3BBWHOMAKEIR, C— 2 RBHOKARL Tablachaca JI|2: HLOBKAR & M4
b O %%, LAd, T, Tablachaca JIIKETAWMBHICE 5T, HKIBAIE D BEICED
ETE - RBAURD LOCHEAARL KRR LB ENRE L, LAL., O—-3REA
ODETHLFEEIA TV Chao-Viru BEHEOMALO 2D D, TOMKE KR 80’/ sec
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epbied, 3LO—3RBAMNEOD sec L EOERAARTRELT-ABEE, oK
HEORBLBRANOLECHEOBRELT ORI Zb 2 VE, TORHLOFLE B AN
BEb WV,

rEoBED L, C—-3REROKRAERKRR 80 sec & L%,

45 BARFAB IURMOKRD

451 REOBXNEAS
BRIV ORNOADOEELZEKE TiRKRT.,

1) REFRKL2wTE, C—2EBHE. El ChorroRBEROAWELA—-AHELRIB X
5, NEEBERL IO AARBEMERG B L L LA, C—3REREX, C—2RER
O HAkE & Tablachaca JIIOWMEE * & #7e K% BKEFICHETE 5 X 5 2 BEM % Tablac~
haca MKW BT & & L,

() ERFRP IUCABORNR b Tit. EEEAY (B/C), # L F#@BHEE (B-0)
HRE: LABFELRBICIAAOL LA, 2%, COFERER [FIBETHE EHAE) KR
~EREKNBEMOERRLTRECLTRD 5,

B ERHEOEROBHICAVWAEAL IFENRETRICRTEETRY, tAThEHH
AFIVEHBAREERET 5,

) Homhk, BAEZAEEL AU oY -7 ERAAHAE L, BREEHICL,
cOWMP LY BEE r BB CLAALE25 %, FTNK0.3%, XERX2.2%, 515 %
FEF( D ET S,

M AHBHEL, EHEIR (BABCI2EMRBERBNR) 03¢ ZEL, HRENER
BHEL < 5 v2db BT, TCRBARSLELEZWOTERITE L LT,

4 ERHEKHAWIESRL, TFRCEEREZLRCCHET 5,

5.2 C-2RTFOMRFIABLURR

C-—2 BEFIE. Bl Chorro SEFO HUKBERML hEAL, ThicManta JIOKEMA .

EXBTEETWMIRES 5,

FREHL, 22 b0haMEARTRO2ATH Y ZADILOWTREET I,

i) -7 RBETOOCBHEABER LRI 2HERTESLED

i) C—2RBBPOLBILCOWTE, 2B ORADY, 10, C—3REHEELT 2%
AT, C—2 REH O Kkt BEROHELLC~ 3 BER~THATH A TEHUR
(LR, TR &35, EL(RC -2 REFT HHICERT HRET, z R
ORLEFL 254 (FHE, B EX) &35,
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UED2ACOWTHHEMAAER, TEEOKBE B,
1) BEROABEEK2WT

() BMBEOLRE. Manta JilCid, BEBEIRIICELSZHANI FHAB I N, [
M, mNEEsaT. IKKdZ{ofEfEnRohs, &, NlOBMEREE TR
pgEoaR Yt LTeY, TORBOEHICHE, MEREZWULIRRER L D 1 5 %HHe

Enl{ EBEE L TWD, TOLHHCRBEFOREZDBSARBKIETL, #B% o
e SMcE b sRAENKEL, ChOoOMTEPEHRRTHCLEAESE TR LW,
rEERRR LY, BEMT Manta IHKRT 2B BFEINL,

@) dktvirophic, REEZBTABEEAKE LRI LRBIEZLbhAR, LEL, C
_OREFOE—2RBL 1 KW HMMI 20K HIOFOKELETSHD ., t 4, Zhity
BrkBORSBRTHETHE KW 5 ) 2000US8 LLEL%B,

OB, PrEFARCHELTRTAHE, BHEMKELTCHRABENOTZOELEZR
LWk L%,

i) 1), MoKER, C-2REBRARY LTRAHAEZRELZRTL2HETE 2O T, 48
BYBABRBEEXVOKEEROI LT EL L, Mtk bil, El ChorroR BRI BUKRRITH
1,500md b, HfKEZOFLEBHEKALT S - THTT5%%H, El ChorroRE &R C-
2REFEAFOZERHICH L THBRICHLT 2T &M%, 25B2HEO0RHBENEL L
iz h, TREBRBEEAEFEI L AV, LABL, T, CORMELXRET 2D, EN
AREKL 22 DBACH [0 M OFREFTHHEAZLERIBTLE LA,
(Appendix —A. 2 £8)

2) REFOMBILOWT

(i) E¥ZF, EI Chorro BEHOBKO L b13km FTHOBAKLEET 2, BEHLHRY
LoLFraRlomld, ERARECHERILCHD, HTREHOBRRICHHMHEAHKE
RefEdzwWEitEah b,

i THERL, EHREOEK 3.5 km THCH2EL£MEHT, EOHHEik Casa Blanca &
FdhTwa,

COEME, RERE700m, M150mibz b, HEXRBH2RBT L0 HSH % 2
—RAEHLTWELELS, 2 AHROUBHEL VMBI T D, BHALLEELR

WHOOD, BOREZBFARALON 240, H EXFEBRLRAR T2 LRXTHETS S,

W) @ MTENAFEE S L THBBRHLAKERE, Table~1. 4. 1 KRTHEY TS5,
ERFL, Appendix ~A. 3 [ Santa SHEC &0 5 KEMKRD L FERORE | KB~ Th
BLOW, 753y ARkBERAT I LAKROBEE BT, TROLL LY, &
ACEZONDH, THROBELVCRFOTES L7 5 v v AKBCR, HMEEELLT
AR DD, 2, FTHET~A L yKEARAIL DL, BEROES L, LHRLD b
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P EORBRERICMAT, O~ 3WEROHMORBLEE SN LT EWRE RAT 52 & &
L7

45.3 C-3RBHAOMBFIRNELURM
C-3RAAORRBANL IVHAMOREOAD TRIDY OXKNERLED, Thbrik
HL. 2k, TOBEFHARRES-2L LT, ARLOLORBEMI S b TN oniLor iy
#efFo%k. (Pig— 1 4. 2,1 4. 38R)

iRoEBARETECTRT,
12

C— 3REEHER, C—2RBEAOHKE (BH740m) LIBALT, 2h% 4.5 kmOE
HrrArCL,TO~ 3 RBHICHKLAEHEE 215m %45 LHBF K, Tablachaca @ C
- 3%NM (KA 758m) W T Tablachaca QK%L WEL, C— 3 R EHOAXOEBLHL
<, O—2REHHLOMKBTHEARRTHARLO0O-3WMERL VAL T 20 TH A,

e, BKOSFERBEEMORKA S~ tOREICLZ D ETE2, &~ t RkOHEBOE
T2~ C~ 3RBFOKOFRREMAS £, C—-2REF ( THRRE ) 81 #10,000
cEEOEEL I OWERERT S, CORBRCIDC-3RBHE, BHNREREOEBREL
28K 148,000 kW ORBEAHEEL % b, C—- 2RBF L Sbe CREHALG TR, BX
235,300 kW ORBHTEEL 25, Ll eHb, C— 2RBHHOKE (C— 350kD ) BRA,
C-3@EBEHOAEER L VEVWOT, C-2RUAL VRKLAKIEEL~EHETE RN,
Trhbb, C—2REFTRELTWLALLTY, C-3REATRBEL TwA T+ oMKk
X, Santa H~EERMT 2 L IRENZRBAETE 2V, 23, | REEEHA215m
T35, Santa WOKHEEXERTHLE, 75 2AEORAGTERLLVWI AL LRALEL
shd, —B., | —ARR 77 v X, | ~BRB~<»} Y KEFTHATH2L0L LTHEBR
HEfTo o
ig

1Rt C-2RBHROBBAKRC-3WEN~NHAT L LKA VWA, IRE, C—
REHOMBLXC—3HEROKTE L IBERGL O LRAKBL, MROBIHAKEZC-3
BEMIECHAT A L2226 LY, C—3REFOKOERAGELRD A, Thitlh, C
— 3 REHTIL 158,000 kW , T C— 2 REA (LKB) 72,000 kW & % b 5§ 230,000 kW &
25, A PLONREDODWICERK TR 2E Y OHBRERI LA,

1-BR LitrarrEHbrararltl, C—-2REFOATOEHICHL, BEbKC-

SRWALC-2LAMKIGLLABIOSCLA LD,

I-AR O-2REFLY, C—-3RTEA2 COBKBLOWTREE ¥2+rLL, T
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Fig-.4.3 Sketch of Alternotive Plan of C-3 Power Station
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Table-III.4.1 Summary of Estimated Construction Cost of Alternative
Plan of C-2 Power Station

Ttem OUnit Downstream Scheme ng;z:gl——-
Francis Turbine | Pelton Turbine| Francis Tum
Max. Power Discharge | m3/sec 50 50 50 |
Effective Head m 206 203 167
Installed Capacity Kw 88, 600 85,300 72,000
Construction Cost 106US$
Connecting Structure | 106uss 1.50 1.50 1.50
Headrace Tunnel 106Us$ 71.68 71. 68 54,19
Intake Structure 106Us$ 1.08 1.08 1.08
(Rio Manta)
Surge Tank 106Us$ 1.48 1.48 1.48
Penstock 108US$ 4,05 4,05 2.63
Powerhouse 106Uss 4.00 4.40 6.57
Tailrace 106US$ 2. 60 2. 60 2,41
Switchyard 106Us$ 0.60 0.60 1.20
Miscellaneous Works | 106Us$ 8.70 8.74 7.10
Sub-Total 106Us$ 95. 69 96.13 78.16
Over Head 108uss 33.49 33.65 27.35
Electrical Equipment | 106Us$ 18.27 29.12 17.25
Transmission Line 10%Uss$ 10.40 10.40 10.40
Total 106Uss 153,85 169.30 133.16
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5.1.2 C-—3xIiHE
C—3BEHiE, O— 2REHFORBELAKELIRAL. ER18.3km OHKEF ¥ F 21T,

Santa i & Tablachaca DA WA TH 5 Chuquicara AW H S, —H ., Tablachaca Jilo }
#e 10km L AOBKABIC, HREKER 650,000 f eFH>F 22 FEL, TOF AL, TH
EI N KEEL9.1 km OEAEE ~ 4 4 T Chuquicara A~ ThbOoKBEHLER
TEi~Eah, BRBEHEHER 235.0m, BREMRKES0.0n' sec TIBOKELHEBIC L
Bk 158,000 kW OBBE%4179, Fig— K 5. 9 KEHE—BRFHEE, Fig— L. 5. 10/C KB kily
[ [ i

1) C— 3% &

Fad4 VRAAREZEMMEBEECTHER I AVERRL LA THET, COBAKEI S .5n
REEB0.0m O 2 Y - PEARF L L& TS, 2OFAK L YEHFAER 650,000
mx5,

Pig—15.11 KRETLHKF ahREBRIES.0m Khib F— r EBL D Ak WEIHER
Bk %R0, REHAER 1,100 /seck T I 5, 22, AEBACHAT 2 DO Hih
O, BEE125.0mK 2.5 X 2.5 mOHPAF y 2 -5 — & 2K 5, FABKER
T3 mOBMADMEILS 2.3 X 2.3 moBPHAr—2 5 - b % 1 P55,

@ mkno

BAkOd, BN £ 2t BEERKHRD 5, HEMEKBET, MBI [ 0.3 08 +H?
A7) —rhB, BR300 sec EMKT 2. A I~ ADCA T ¥ 3 2+ O#FHEED
fetbe —5 —F—~+1f§(1E3.8m, BE5.5m) 2®W 3, ( Fig—L 5. 1128)

(3) Wit

HPREBRADL B 40.0mO KRS > 20T TWS, BkBiick, # aKHET
L2HY - rORECL VREDAEEREC LCHPETwooMKkT szt cx 50T,
MAKEE b A A CHATBKEAZOLPEIDTERES, LA, T, RBPHREZALO
THETUD I HPTL2ENE L D,

Fig— 1. 5. 2RRFT ISP BEEI12.0m, B 11.2m, BE100.0 mO s TRBED
T3IMOHP - 2RI TWAE,

(4) mAEAHE

MK C—- 2 BEREAKBE »2ArCERLTHEYOLE, (Fig— L 5- 5 2R)
TORMICE, C—2RBHL I ORKBRM, FAEEZ CUKBAAHROBRED & OBRMA
BEThTnd, COMKF LUFRKEORMI, El Chorro REFL C— 2 REF O EHEX
WLECHABKT, R350.0m OBFEHELTIKS5.0X5.0mD s —  THEINLTKL S,

C—3REMOAHOER 2 AL C - 3BEMOKNOERICL D, C— 2 RBET HokKL
C-3REHAEKEBLOBHBMIN L »F A ROKES L TFTL, C— 2 REHO Ktk AT
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AECSENRETILIOICEL, THHOFHREN v AL R~ BHIhhEELD L5 7
»OFBERBOT. ThbeBhR{kHFig- L. 5 13CFRTL5CEZ182.7m, E5.0 ~
10.5m OERHFI 2 ) -t MEOMRAL » 2 o RN IS LT 2,

6 HAKEE A

O-3RBHAKCR2O0HWKE L » AL ART Oh b, —0F 0 — 3Pk s REFLEL
$OT, BRI km » AE3.8 mTRAEKER 30.00' sec TH2, $ 5—2E, C—2
REFLC—3REHELKELLOT, ERI18.3km , AE 4.8 m TERIFEARE 50.00 sec
THb,

MECEBMOMEE. £XFIK LA ) HHMREIEL (A BHEMREC X VBRI T
ph, PECPELELOERARETD ), —BEHNGERLBLEC L b BRIA TS
Y, BELICREZXBREELONZ W, LABLT, br3rar—tORER DL LTH,
BiK5.1.1 TO—-2RBHE | CRRTWARAKEEL TRE LL. TR =r 20EA
PREZZ77 P31T5, (Fig— 1. 5. 10 28)

6) FEKIE

[6) kP20 ] OATIRRTWBLIIRC-IRBBEHREH LK~ 9.1 km , 18,1
km D2HROEN »A2R8HT oMb, COW, KEHOBARCHEAWLET 2 LEN
b5,

BEABORA R, coOBAOHBEF LUCBHARREHEEL TKSRBEAHET 2. 0
BERPig— L. 5. 56 b3 L5k, BEX96.2m, WE66mOHEEL, FHICARE
6.0m, E3200m, THPKAHE4.8m, ET40.0m OKFO P ¥2A+RNKELHZTHI0O
LT+ a,

KEAEOHER EBAELE, THAERMREZOT, BEDE&H= 2 V-1 &L
LEAZ2ARARLUBEZSY P ERARKEECDLRLTHT Y,

N KEEFH

KEEMOURE, RERFO®Y, BHELZHEL THTRET 5, KETHBEINELSm
~3.9ml1&: LEEROENTCH-BECIENAEINKBELEEIN T S, 1KRDIOE
Bl 325.0mTh5, £y, BEHBIBFELLZRALERNFLRAT LI OLT %,
(Fig—~ K. 5. 14, X. 5. 15 £8)

8 REHR+IUCEBEANREAR

SEFGHES ICBELERL THTRBEALL, R22.0m BE38.0m. KI 9%6.0m
DG 2 )~ LT B, REFOBKBEAREIMOFYZZ P - ¥~ T TR 2,
ik, WAL > 2 r—Tr - b vEALANE, BEAKEDETET S, (Fig—I. 516
L 5. 1728 )

BAEAT (X Santa 7 & Tablachaca JiC#% hc BICET 5,
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©) Bk~
A2 A EESSmOBREELL, TOERZNIMmTHS, (Fig—I. 5. 14,
I. 5. 152/ )
W THIE
C—3RBEHOTHUMITHORAY, HEDORES LUVBREHEZR L THRHE LAk
RAFEEBESLRLZS5, RBTHEITE: Fig— L 5. 18KFT,
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5.2 BRZX\oOFHEL

521 C-2®BH
(1) A#wLUREH

CORBHOBMEZR 16Tm, RREAKRE 500’/ sec T2, AR OKRILH>
Sy AKEANRFELTD 5, (Appendix—A. 3 ER)

KEH A 24,600 kW 5 TS b, B&EHE 450 r.p.m& T 5,

BEHBOH NI 26,T00kVA R THY, REMREEI138KVERNEZ0.9 (EBh) T
2, REACHELTRY b BABMAKIK 80,100 kVA 3HXBRGREZEALER1 £
wET 5.

FEZEEHBO 2RBEERBRO X 5 220kV TH 5 (REHEELER)

(2) WMREEAHRNS L UHMARE

BEAEBAFRITIFig— 1.5 19 WRTEPDIEELA, FRROFAYFRAFTABROK
BrES2ERERMARLEAL A,

BAEARTOBARMO BRI R EHLE L. C— 3 RE/MAT 220 kV FIH L 2T 1 EH
EF 5, SIOKR LB 2RT 250 -3 BB COEMABH20kmTH b, 2L
L &% ENHR ( Transfer Trip System ) AT 2BE6CH, cOoBRHFEIAMT LT L
BHETH S, XEROIHKHUBORELELE S22, RERBREEELREBL, 2EHE
BorerTsrL i, REALLTRABRZCEBLMAT 5,

5.2.2 C—-3&TE
1) K#EFIURESH

CORBFORXNEZE 235 m, BRRAKEAKER 80 /sec Td 3, JlataitofRré~
A b KEAEETH S, (Appendix —A. 3 &)

FKEH D 54,000kW/ B TH b, BEHIZ 180 r.p.m (5/ XrHWnT) LT 5,
ZRMOM 71 58,500 kVA/BTH Y, BEB - BE13.8kV ., EBHEE 0.9 (Bh) T3
3, TEEERAREFRECRE L TR LA 2 TRESSIC 19,500 kVA BASE AR
KREERIBSLFHEBELLTLIAE, AR08 2RE TS, TELERO2REEI#E RO LS
I 220kV T2, (REHEER)

2) BLAEBREFR: X URBARRE

BABBSFREFig— 1. 5. 200RT D BEL %,

REBORMPBARBC-28BALA—-FHRA 2 BALA, RAFREBARX L L, BHRAZED
BREC-28EHR( 2MW) X FC— 3 RBEA ( 158 MW) ot (4 230 MW) o0&
HEREL FEERALOEREEE L, 2HEBHEIRL Lk, Chimbote fi— 1 ZEF HFIH
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LB 2ERET 2, REROBRICHT2REASR, tohd C-2REHLE -HAL
T50

3 REBLICEREHE
) XRBEE
CRBHEIERINS 198642 TIKid, Lima ~ Piuraffjicit 220 kV X EH 2 @FEH1
BREINTHD, CRBHETREIILABNERF YD Chimbote i~ 1 BT 4H L TH
Ho HRkCEREIN S, (Fig—1.5.21, Fig—K.5.22 £R)
OREEIE ~ Chimbote A— 1 ZEAHOXBREERFTRKAZNTFEIN TV S Quitarac-
sa JIOHERBHORBYER L THRBEIFALET220kV LT 5,
COREBHEOSL, C— 2RBA~ Chimbote OX IR EEERFHEIL, XEOEHLE ¢ &
ofH2ERETH, C-2LC-3RBEHEMRLMB LA EEFCII2ETOoRENE
wWeFHEINhBoT1ERLET S, (Fig— L 5. 232R)
FRHERYM Xz o rEELRY, EEFOYL THALOKE W 330md BF&MLT »~ 3
LR (ACSR) R AT, COREORBERIE 20 MW T 2, BRRFTUANEEES
B®RETE L, 250mm FHEHTFI9~200 HEE LT 5,
CORXRBROZBHICHIBERIZ VWO TEEHBRBBE L2, (Fig—1.5.2488)
ERBOREAr— L, C-2REBEF 2L+ rhSanta MR, CTEREOB % - T Ch-
imbote Mi— 1 EBCES, »— FORAERIEH 1,000m T2 b, BB A &I1LEH
TH 5 Chimbote KES{KDO2hTEHK%2, (Fig—1.5 25&£R)
FAEEHFEATERABETERLZ ({RELKBE 40°C 28LA LHE W,
) ZB|ETE
Chimbote #£— 1 EERICC -2 L UFC—-3REFHABTWwWEh B LIk b, 220 kV
FEEBLAMRABIEEL XX 138kV RCL 2RO BHBERE AT ENTE
%, Chimbote fa— 1 XEF THHABRWICEHET 220 kV 2ERFASBMER L MR T
5, BRAFRAE_ESR, 1 OBHRN L LTRERAMBSCRFIEETRH L RAT 5,
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-

Fig.-II.5.2! Forecast of Power Flow in 1987
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Table-1I1.6.1 Summary of Estimated Construction Cost of C~2 Power Station (A)

Work Item Description gg;t
(1) Connecting Structure Civil Work 1,503,440
(2) Intake Structure of Rio Manta " 1,070, 800
{3) Headrace Tunnel " 54,193,900
(4) Surge Tank " 1,476,540
(5) Penstock " 2,628,150
(6) Tailrace, Outlet n 2,406,440
(7) Powerhouse " 5,580,000
(8) Access Tunnel " 744,800
(9) Cable Tunnel n 246,580
(10) Switchyard " 1,200,000
(11} Miscellaneous Work 7,150,070
(12) Sub-total (1) - (11) 78,155, 720
{13) Over Head 27,354,280
(14) Total (12 + (13) 105,510,000
(15) Electrical Equipment 15,000,000
(16) Over Head 2,250,000
(17)  Sub-total (15) + (16) 17,250,000
(18) Transmission Line 8,000,000
(19) Over Head and Contingencies 2,400,000
(20)  Sub-total (18) + (19) 10,400,000
(21) Total Project Cost (14)+(17)+(20) 133,160,000
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Item-A.1  Connecting Structure (C-2)

Works Unit Cost Cost
Unit Quantity " o 105055 Remarks
Direct Cost
1, Tunnel excavation m3 11,040 52 574.08  D=5.0m
2, " " 200 0 14.00 Horseshoe
’ B=2.0m, H=3,5m
3. Excavation " 440 140 61.60 Inclined part
Concrete in shafl "
4 Jining 3,910 176 688,18  D=5,0m
5. Conerete in lining " 320 200 64.00 B=2.0m,H=2,5Mm
6. Reinforcement t 127 800 101. 60
Total 1,503.44
Ttem-A.2  Intake Structure of Rio Manta (C-2)
. Unit Cost Cost
‘Works
Unit Quantity Uss 103US$ Remarks
Direct Cost
QOpen excavation, 3
1. Common m 6, 800 4 27,20
2. " yRock ¥ 600 10 6. 00
3. Concrete in dam " 5,280 110 580. 80
4. Concrefe in intake " 1,400 200 280,00
.5. Reinforcement t 176 800 149, 80
Total 1,034, 80
Appurtenant works
1. Screen t 2 3,000 6.00 Pipe screen
2, Flush gate " 4 6,000 24.00 2,50 x 2,50
3. Sand flush gate " 1 6,000 6.00 1.00 x 1.00
Total 36.00
Grand Total 1,070, 80
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Item-A.3 Headrace Tunnel (C-2)

Unit Cost

Cost

Works i
Unit Quantity Us$ 103US$ Remarks

Direct Cost
1. Tunnel excavation m3 357,080 53 18,925,24
2. Excavation " 1,800 106 190.80 Incline
3. Concrete in lining n 131,580 177 23,289.66
4, Reinforcement t 6,579 800 5,263.20
5. Others L.8 3 500,000 1,500.00 Adit,Access road

Total 49,168.90
Appurtenant Works
1. Grouting m 50,250 100 5,025,00

Total 5,025.00

Grand Total 54,193,90
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item-A. 4 Surge Tank (C~2)

mp——

Works Unit Quanti Unit Cost Cost
_ ty Us$ 103US$ Remarks
Direct Cost
1. Open excavation m3 1,400 10 14,00
9, Tunnel excavation ™ 5,860 46 269.5¢ UPPer chamber
? 56 D=6.0MHorseshoe
Headrace Tunnel
3. " n 330 53 .
17.49 D=4. g
4, Shaft excavation " 4,620 80 369.60
5, Concrete in portal n 90 200 18.00
6. Concrete in lining " 2,110 168 354.48 D=6.01 Horseshoe
" 1"

7. 130 177 23.01 D=4, gm
8. Concrete in shaft " 1,580 160 252,80 D=8.2m
9, Reinforcement t 162 80O 129,60

Total 1,448,54
Appurtenant Works
1. Grouting m 280 100 28.00

Total 28,00

Grand Total 1,476.54




Item-A.5 Penstock (C-2)

Unit Cost Cost

Works Unit Quantity Us$ 103US$ Remarks
Direct Cost
. Upper part
1. Tunnel excavation m3 670, 53 35.51 Ded. g0
Lower part
1] 1t
2. 1,410 a8 95.88 o 0o 1 gm
3. Shaft excavation n 4,810 116 557.96
4, Fill-up concrefe " 1,270 140 177,80 Horizontal
5. " n 2,850 140 399.00 Shaft
6. Reinforcement t 10 800 8.00
Total 1,274.15
Appurtenant Works
1. Steel t 130 2,800 364.00 SM50
2. " " 300 3,300 990,00 SM58
Total 1,354.00
Grand Total 2,628.15
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tem-A.6 Tailrace, Qutlet (C-2)

et

Works Unit  Quantity Um:;;%t 1;05; Remarks
_B;'ect Cost
1. Open excavation m3 1,300 10 13.00
2, Tunnel excavation  n 1,620 58 93.96 B=4,0™ H=4,0™
3. n " 6,420 52 333.84 D=5,0 Horseshoe
4, 1 " 6,400 40 256.00 B=11.0 Bifurcation
5. " " 2,340 70 163.80 B=2,0M H=2, 5™
8. Concrete in portal n 200 200 40,00
7. Concrete in lining " 730 184 134,32 B=4,0D0 H=4,0m
8. " n 2,270 176 399.52 D=5.0™ Horseshoe
9. " " 2,480 160 396.80 B=11.0 Trifurcation
10. " " 1,010 200 202.00 B=2,00 H=2,5m
11. Reinforcement t 294 800 235.20
Total 2,268.44
Appurtenant Works
1. Draft gate t 15 6,000 90.00  4.0Mx4,0mx3N0s
2. Regulating gate t 8 6,000 48,00 5,0Mx5,0mx1NO
Total 138,00
Grand Total 2,406.44
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Item-A.7 Powerhouse (C-2)

Unit Cost Cost

Warks Unit Quantity US$ 103US$ Remarks
Direct Cost ‘
1. Excavation m3 28,210 35 987.35
2. Conecrete in arch " 2,440 160 390.40
3. Concrete in wall n 5,080 160 812, BD
4, Concrete in slab " 730 160 116. 80
5. C"“"S"":}::t;‘t‘mture " 2,390 160 382.40
6. Reinforcement t 728 800 582.40
7. Rock bolt P.C 310 1,100 341.00 L=15m, 425
8. " " 540 130 70.20 L=5M, g24
9. Architecture m3 17,540 70 1,229.90
Total 4,913,25
Appurtenant Works
1. Grouting m 1,950 100 185.00
2, Bridge LS 1 471.175
Total 666.75
Grand Total 5,580.00




jtem-A.8 Access Tunnel (C-2)

p—

: . Unit Cost Cost
Works Unit anti
Quantity s 103US3 Remarks
Direct Cost
1. Open Excavation m3 320 10 3.20
2. Tunnel excavation " 5,960 55 327. 80
3. Concrete in portal " 0 200 14,00
4. Concrete in lining " 1,950 180 351.00
5. Reinforcement t 61 200 48, 80
Total 744, 80
Item-A.9 Cable Tunnel (C-3)
. . {nit Cost Cost
Works Unit Quantity Us$ 103Us$ Remarks
Direct Cost
1. Tunnel excavation @ m® 1,540 67 103.18 B=2.5M, H=2.5Mm
2. Concrete in lining " 650 196 127.40
3. Reinforcement t 20 800 16.00
Total 246.58
Item-A,10 Electrical Equipment (C-2)
. Unit Cost Cost
Works Unit Quantity Us$ 103Us8 Remarks
1, Turbine Unit 8 1,500,000 4,500.00

2, Generator "

Transformer .and

3.
.others

LS

3 1,700,000 5,100.00

1 5,400,000 5,400.00

Total

15,000.00
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Table-III. 6.2 Summary of Estimated Construction Cost of C-3 Power Station (B

Work Item Description %‘;;t
(1) Intake Structure of Rio Tablachaca Civil Work 12,633,790
(2) Connecting Structure " 2,833,120
(3) Headrace Tunnel " 105,238,220
(4) Surge Tank " 2,099,400
{5) Penstock " 4,544,250
(6) Tailrace, QOutlet " 5,331,620
{7} Powerhouse n 15,000,000
{8 Access Tunnel H 3,782,200
{9) Cable Tunnel " 302,350
(10) Switchyard " 700,000
(11) Miscellaneous Work 15,246,500
(12) Sub-total (1) - (11) 167,711,450
(13) Over Head 58,688,550
(14) Total (12) + (13) 226,400,000
(15) Electrical Equipment 38,500,000
{16) Over Head 5,780,000
(17)  Sub-total (15) + (16) 44,280,000
{18) Transmission Line 2,000,000
(19) Over Head 600,000
(20)  Sub-total (18) -+ (19) 2,600,000
{21) Total Project Cost (14)+(17)-+H20) 273,280,000




Item-B.1 Intake Structure of Rio Tablachaca (C-3)

p—

Works Unit Quantity Um;SgOSt 1€§§§s Remarks
-J_J_i;ect Cost
(I} Care of river
1. Open excavation m3 1,000 10 10.00
2. Tunnel excavation " 9,170 52 476.84
3. Enclosed concrete n 1,710 55 94.05
4, Concrete in portal n 200 110 22.00
5, Concrete in invert " 490 110 53,90
6. Plug concrete " 1,020 110 112, 20
Sub-total 768. 99
(I) Intake structure
1. Open excavation m3 69,500 10 695.00
2. Back-filling " 2,900 4 11.60
3. Concrete in dam " 85,730 50 4,286, 50
4, Concrete in wall 1" 3,920 110 431.20
5. Concrete jn intake 1 4, 820 200 964,00
6. Reinforcement t 636 800 508. 80
Sub-total 6,897.10
(IlI) Sedimentation basin
1. Tunnel excavation  m3 8,380 60 502.80 Arch part
2. Tunnel excavation " 12,290 40 491.60 [Enlarged part
3. Tun;lel éxcavation " 3,800 59 224.20
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Works Unit Quantity Unili;s(_:‘.ﬁost lggzt% Remarks
4. Shaft excavation m3 270 130 35.10
5. Arch concrete " 3,420 200 684,00
6. Concrete " 3,900 200 780.00 Enlarged part
7. Conerete in lining " 1,680 185 310,80
g, Conerese liirllling n 120 390 46,80
9. Reinforcement " 623 800 498. 40
Sub-total 3,573.70
Total 11,239.79
Appurtenant Works
() Care of river
1. Closure gate t 28 6,000 168.00
Sub-total 168.00
(ID) Intake structure
1. Screen t 44 3,000 132.00
2. Flush gate "/ 28 6,000 168.00 2.50x2.50mx2 Nos
3. Flush gate n 10 6,000 60,00 2,30x2.30mxl Nos
4. Emergency gate L 24 6,000 144,00 2.50x2.50mx2 Nos
5. Intake gate " 26 6,000 156,00
6. Grouting m 3,000 100 300.00
Sub-total 960,00
(I1T) Sedimentation basin
1. Sand flush gate t 21 6,000 126,00 3 Nos
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Works

Unit Quantity Umgsgm 1&‘5& Remarks
"2, Grouting m 1,400 100 140.00
‘Sub-total 966.00
Total 1,394.00
Grand Total 12,633.179
Item-B.2 Connecting Structure (C-3)
Works Unit Quantity Unﬂ:s(;ost 1gg?j;$ Remarks
Direct Cost
1. Tunnel excavation m3 2,940 52 152,88
5. Excavation " 13,060 80 1,044, 80 Il;fll(i)‘ffmpm
3. " no 2,420 104 251.68 gf;f‘;ﬁ;:::eshoe
4, Concrete in lining " 1,040 176 183.04 D=5.0MHorseshoe
5. 1 i 4,000 160 640,00 D=10.5M™ Incline
6. " " 970 176 170,72 D=5.0 ™ Incline
7. Reinforcement t 280 800 224,00
Total 2,667, 12
Appurtenant Works
1. Air vent m 170 400 68.00 $1.01 pipe
2, Grouting " 980 100 98.00
Total 166. 00
Grand Total 2,833.12
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Item-B.3 Headrace Tunnel (C-3)
Works Unit Quantity Uniésgost 1(03315;5$ Remarks
Direct Cost -
(h) Rio Santa Side D=4, 80m
1. Tunnel excavation m3 513,460 .53 27,213.38
2. Concrete in lining n 188,250 1177 33,320.25
3. Reinforcement t 9,413 800 7,530,40
4. Others LS 1 1,400.00 ‘::iafia“d access
Sub-total 69,464,03
(I Rio Tablachaca Side D=3, 80
1. Tunmnel excavation  m3 162,430 59 9,583.37
2. Excavation n 740 118 87.32 Inclined part
3. Concrete in lining " 61,980 185 11,466.30
4. Reinforcement t 3,099 800 2,479.20
5. Others LS 1,400.00 ‘::;;and access
Sub-total 25,016.19
Total 94,480.22
Appurtenant Works
(I) Rio Santa Side
1. Grouting m 71,890 100 7,189.00
Sub-total 7,189.00




Works Unit Quantity Unit Cost Cost

- US$ 103US$ Remarks
(I) Rio Tablachaca Side
1. Grouting m 35,690 100 3,569,00
Sub-total 3,569,00
Total 10,758.00
Grand Total 105,238, 22

Item-B.4 Surge Tank (C-3)

Unit Cost Cost

Works Unit Quantity Us$ 103US$ Remarks
Direct Cost
1. Open excavation md 700 10 7.00
2. Tunnel excavation " 9,850 a6 453.10 gﬁgf’;lghamber
3. " " 1,170 53 62.01 g:;"f;nfhmber
4, Shaft excavation " 4,460 84 374,64 D=6,6M
5. Tunnel excavation 330 53 17,49 peadiite funnel
6. Concrete in portal " 180 200 36.00
7. Concrete in lining n 3,490 168 586.32 Upper chamber
8. " n 440 177 77.88 Lower chamber
g9, Concrete in shaft n 1,450 163 236.35
lining
10. Concrete in lining " 130 177 23.01 Headrace tunnel
11. Reinforcement 212 800 169, 60
Total 2,043,40
Appurtenant Works
1, Grouting m 560 100 56.00
Total 56.00
Grand Total 2,099.40




Item-B.5 Penstock (C-3)

ni
Works Unit Quantity U I;;S?BOSt 1((:)%53% Remarks
Direct Cost
s 3 Upper part
1. Tunnel excavation m 650 53 34.45 D=8.0m
Lower part
1" 1"
2. 2,450 64 154,24 D=3.9~ 2, 9M
3. Shaft excavation " 7,160 56 400.96 D=4.,3M
4. Fill-up concrete n 1,690 140 236,60 Horizontal
5. n " 4,050 140 567,00 Shaft
6. Reinforcement t 20 800 16.00
Total 1,409.25
Appurtenant Works
1. Steel t 950 3,300 3,135.00 SM58
Total 3,135.00
Grand Total 4,544,25




Item-B.6 Tailrace, Outlet (C-3)

mipi—

Works Unit Quantity Ungs(;OSt 1gg%t5$ Remarks

Direct Cost

1. Open excavation m3 2,900 10 29.00
2. Tunnel excavation " 4,310 55 237.05 B=5,5M, H=3,50
3. " " 35,730 49 1,750.77 D=5.5MHorseshoe
4, Open concrete " 1,050 200 210,00
5. Concrete in lining " 1,870 180 336,60 B=5,5M, H=3,5™
6o " n 1,350 172 2,261.80 D=5.5™MHorseshoe
7. Reinforcement t 483 800 386.40
Total 5,211,62
Appurtenant Works
1. Drait gate t 20 6,000 120,00  5.5™x3.50Mx3NOS
Total 120,00
Grand Total 5,331.62
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Item-B.7 Powerhouse (C-3)

e ——

Works Unit Quantity Ungsg"““"t lgg;“-% Remarks

Direct Cost o
(D Powerhouse

1, Excavation m® 178,070 35 2,732, 45

2, Concrete in arch " 5,660 160 905. 60

3. Concrete in wall " 8, 820 160 1,411.20

4. Concrete in slab " 790 160 126.40

5, Conorete in W 11,840 160  1,894.40

substructure

6. Reinforcement t 1,922 800 1,537.60

7. Rock-bolt PC 470 1,100 517.00 L=15"2, g25
8. " " 960 130 124,80 L=5m, 424
9. Architecture m3 50,960 50 2,548,00

Sub-total 11,797.45

() Transformer Room

1. Excavation m3 20,580 35 720.30

2. Tunnel excavation i 480 70 33.60 B=2.0M, H=2,5™
3. Concrete in arch n 2,290 160 366.40

4, Concrete in wall " 2,530 160 404, 80

5, Concrete in base " 1,310 160 209. 60

6. Concrete in slab " 180 160 28, 80

7. Concrete in lining " 220 160 35.20

8. Reinforcement t 447 800 357.60
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Works Unit Quantity Unit Cost Cost

US$ 103 us$ Remarks

9, Rock-bolt 280 130 36.40 L-=5.0Mm, 424
Sub-total 2,192.70
Total 13,990.15

Appurtenant Works

1. Grouting m 5, 600 100 566,00
2. Bridge LS 1 443. 85
Total 1,009, 85
Grand Total 15,000.00

Item-B.8 Access Tunnel (C-3)

Unit Cost Cost

Works Unit Quantity USs 103Uss$ Remarks

Direct Cost
1. Open excavation m3 900 10 9,00
2. Tunnel excavation n 31,740 50 1,587.00
3. Concrete in portal " 200 200 40,00
4, Concrete in lining " 10,760 175 1,883.00
5. Reinforcement t 329 800 263,20
Total 3,782.20
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Item-B.9 Cable Tunnel (C-3)

. Unit Cost Cost
Works ' Unit Quantity USS 103US$ Remarks
Direct Cost
1. Excavation m3 1,330 135 179.55 1Incline
2. Concrete in lining n 560 195 109,20
3. Reinforcement t 17 800 13.60
Total 302.35
Item-B,10 Electrical Eqnipment (C-3)
. . Unit Cost Cost
Works Unit Quantity US$ 103US$ Remarks
1. Turbine Unit 3 4,500,000 13,500,00
2. Generator Unit 3 5,000,000 15,000.00
g, Transformer & LS 1 10,000,000 10,000.00
Others
Total 38,500,00
Item-B.11  Transmission Line (C-3)
. . Unit Cost Cost
Works Unit Quantity Us$ 103US$ Remarks
Transmission line L.S 1 2,000,000 2,000.900
Total 2,200.00
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FEtE % 4 T, Recreta ¥ 2A0BBRRAOESLTOILRND 2,

1.2 SEHRA

(6% THB| CHR~AZ:{(C—2%10C—3REHEOHRITHRL, 406.44X10°
US$ b, EHBCLOTHEL LUVBRER LRI, Table —1.7.1 X000 7.2
OExbhTHB,

RHBEOEMBAL, TROFHETCROLTELET 5,
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f) EEHRFrICTER BTHk02.0%
BEOEHIC LY RODAC-2+ LU C-3RAAMOEMBRAR, Table~1. 7. 3 # Ly
7.4 WRTEEDTHh, SETIR4.5X100USS L% 5,
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Table-TII. 7. L. Construction Cost and Useful Life (Yrs.) of Faeility of
C-2 Power Station

(Unit: 103 USS$)

Useful Life Foreign Tocal
Item Years Total Cost  Currency  Currency
1. Generating Facilities
Civit Works 50 75,738 15,148 60,590
Hydraulic Equipment 50 2,418 1,814 604
Electrical Equipment 35 15,000 11,250 3,750
Engineering and 8,716 4,216 4,500
Administration Cost
Others 6,488 1,995 4,493
Interest during Construction 14,400 14,400 0
Total 122,760 48,823 73,937
2. Transmission Line and
Other Facilities
Transmission Line and 35 8,000 5,600 2,400
Cthers
Engineering and 1,000 500 500
Administration Cost
Others 600 300 300
Interest during Construction 800 80O 0
Total 14,400 7,200 3,200
Total Construction Cost 133,160 56,022 71,137
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Table-Iil. 7. 2 Construction Cost and Useful Life (Yrs.) of Facility of
C-3 Power Station

(Unit: 103 Us$)

Useful Life Foreign Local
Ttem Years Total Cost Currency Currency
1. Generating Facilities o
Civil Work 50 162,188 32,438 129,750
Hydraulic Equipment 50 5,523 4,142 1,381
Electrical Equipment 35 38,500 28,875 9,625
Engineering and 18,859 9,000 9,859
Administration Cost
Others 13,934 4,180 9,754
Interest during Construction 31,676 31,676 0
Total 276,680 110,311 160.369
2, Transmission Line and
Other Facilities
Transmission Line and 35 2,000 1,400 600
Others
Engineering and 300 150 150
Administration Cost
Others 180 90 90
Interest during Construction 120 120 0
Total 2,600 1,760 840
Total Construction Cost 273,280 112,071 161,209
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Table-1II.7.3 Amnual Cost of C~2 Power Station

(Unit: 103 US$)

Item Investment Annual Cost
1. Interest and Depreciation 133,160 10,996
1.1 Civil Works 102,210 8,335
1.2 Hydraulic Equipment 3,300 269
1.3 Electrical Equipment 17,250 1,480
1.4 Transmission Line, 10,400 892

Sub-staticn and Com-
munication System

2. Maintenance, Operation 133,160 2,663
and Administration Expense
2.1 Generating Facilities 122,760 2,455
2,2 Transmission Line, 10,400 208

Sub-station and Com-
munication System

Total Annual Cost (C}) 13,659
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Table-III.7.4 Annual Cost of C-3 Power Station

‘ (Unit: 103 US$)

Item Investment Annual Cost
1. Interest and Depreciation 273.280 22,524
1.1 Civil Works 218,950 17,894
1.2 Hydraulic Equipment 7,455 609
1.3 Electrical Equipment 44,275 3,798
1.4 Transmission Line, 2,600 223

Sub-station and Com-
munijcation System

2. Maintenance, Operation 273,280 5,466
and Administration Expense
2.1 Generating Facilities 270,680 9,414
2.2 Transmission Line, 2,600 52

Sub-station and Com-
munication System

Total Annual Cost (C) 27,990
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7.3 FMES

7.3.1 RKREXNWRBFOEMRA
(1) ﬁﬁkﬂ%‘m‘foﬁaﬁ
C—2, C—3RENMOBERBRHICIRL, LERMONRBHE LTk, RICA~LAR
kDBEFEMET 5,
@ RBEAXNREFE, C—2, C-3RUFORMICBEEHT 2K E I0WEMULEKT &
T3,
b) EXBIBATE Chimbote ~ Trujillo ME LT3,
() BRBFRO S HBBMREEREN L FBMEES BT 2,
UEO R 2ERBLANBANREFROET % Table ~ 1. 7. 5 kKiit,

Table-II1.7.5  Alternative Thermal Power Plant

Installed Capacity (MW) 198
Unit Capacity (MW x Unit) 66 x 3
Annual Plant Factor (% 70
Thermal Efficiency at Generating End (% 34
Annual Energy Production (106KWh) 1,214
Present of Powerhouse Service Use (% 5
Annual Available Energy (105KWh) 1,153
Annual Energy Consumption (103K1) 315.6
Construction Cost {106US$) 116. 82

@ REAHREFOEMERRA

REBAXHZBEFOHBIT, BEHH66MW 38T, ZHBHEH 198MW &35, TOFHR
AnRER L TERCATTEMRTAE, Table—1. 7.6 0P b 2% 3, AITFELB8SL
T35,

KW Bk b OEMBAL, kW b4 b EMEERC KW HEREELALOET 5, KW H
ER,RLAZALABHRKOLP DI TH S, ThbL, ANBUWAH, ANREHICC O
T, B L BEIEE L OCEMBIBIC L BEENKE W, TRERHCKNRETLHEEA LR
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BELALEEECEN B Trc0cE, KNREFEtOFLECHEAT A48T KL
RMERLLEL TS, ThrBEATHROORBS KW HEETH B, 2T TR, IHLIKH
MRk % L ZRL, KW MERR1.22 &35, KWHAERA, XBAKLFAREOD 42
BL1.05 T2, LABLT, fABANREFROW 2 VORERF LUTER, Lap
AN KW b7 b OIS L kWh kD OBRRELTARO LS D TH 5,

kW b b 3 84 Uss

kWha % b 2§ 0.022 US$

7.3.2 BFZTHTEHE
Fg s RUATE] CRNATEL, C— 2R IUC - 3RBHROEMTHERBEETHEE.

HEEENE T, 624X 10° kWh $ L F988X10° kWhTd b, HEBNBE LS5 & 630 X106
kWh 101,192 X10° kWh T332, ChHbOBNRBBRE 1 ~ 2ELNRK2THERT
REBRNRELEZ25, HHREBHRCOWTE, ERORBHOFEBRNROFLAEREFE L,
THh, HWHERE, 22 wOoT4RARREBENEL LTHETELZIWEZ L E LA, 2%, RE
FioH, #cL2i8%, Chimbote ¥ TOXBHA L TO T, HELAEEE Table — 1. 7. 6

WRITHEba.3%Ctd5,

71.3.3 C-2&%LUC—-3RBFOFEMES

- -2 IUC—-3RBEBHFOEMERG, 7.3.- VHOKW X bH L0 kWh b oEiE+Bn
THET 2, FHEZOHBEKAVWLIHEAD (UTHHHAD LW ) BRI &1 5 4048 THEH
NEL, BIR(UTHBENRLWI ) E, BEBAREL, th¥hBEt coEERE
5%LLT, *OREEEFIVAIOET S, LARLT, YN L UCEHBEHERXTEO

Wb EE D,

HEEN(MW)  BZHEIE (10° Wh) ( DNEHHRENE

C—2RER 68.4 593 (  6)
C— 3 ®RBAT 150.1 939 {(194)
&t 218.5 1,532 (200)

Lo T, EMEZED LB ICEHBHEDL LEFHET LA,

C—28EH
68,400 kWX84US $+4593 X 10% kWh X0.022US$=18,791,600 US $
C— 3HEH

150,100 kWX 84 US $ +939 X10° kWh X0.022 US$=33,266,400US $
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3.4 EXFREORR
@) C—2FIVC—3RBACEMBRART.2ETHBLALZLC, 13,659,000USS & L&
27,990,000 US$ TH b, FMEI:E7.3.3 THHELAZE ¢ 18,791,000USS + L 8

33,266,000 US$ TH3,
cht bR 2 ERBRAL (B0) » rUBBES (B-C) 4. ko@bTs 5,

B/o B—C
C—2REm 1.38 5,172 X 10® US$
C~-3®RE™ 1.19 5,276 X 103 US $
&t 1.25 10,408 % 10° US$

CORRLL, KAEXBRLEDZH#B T 2L 0C-2» U0 C-3RERMERBTAEH
ganrltdiI{hTwidthnhisd,
n) BELLTEER, SEEHE 210 X 10° kWhO50% 2 ckt. 100 $HFHHXDREFORE
OFMICHERANEL L L, TEEME BHE0.020USS/kWhe LT, BHEFHEE2TS> L TO
EREROBDTH B,

RRTELZ B B
ENE (505 /¢ B-C
C—2REm 3 X 10% kWh 1.38 5,192 X 10% USS$
C—3RER 97 X 10® kWh 1.26 7,196 X 10% US$
&t 100 X 10® kWh 1.30 12,388 X 10® US$
EHEuEz&H
BEHE (1009 B/ B-C
C—2REF 6 X 10 kWh 1.39 5,252 X103 US$
C—3&EEm 194 X 10% kWh 1.33 9,156 X 10® US$
&t 200 X 10 kWh 1.35 14,408 X 10° US$

B MENOERE, 1 v 7v—v 2 vOEBEERLEVEEOIOTH, LT TREFL
LTC—22 00— 3REFFBELEE LA, 177 v—va ¥HBEFTERATBLR
545, EEGMEN cANEN R RBESROS & LrBsoRERAL (B/0) ¥
LUMBER (B—C) REDBEA Y7 v—v 3 »ORBERUIPEAT 5,

Q) Avzv—yvazroEErZYsRHAREE
) ANRBEDM: BRRES L CREBRRROBRER, EEMRR. EBRFIULO

1tz
) kDREwRM: MaoBRRE, TEEFR, Fhe L CBRER
%3, FRORBEBG, @—04 7V -2 yETLRBTAVDET B,
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b) EMFZEE X CEMEM
WOEED b & I L2 BITBRS0E b 5 HELEMEES L UENBRR RO &

PhTHB,
kKW Dk b o 149.05  US$/kW
kWh 3% b O 0.0584 US%/kWh
C—2EBP C— 3 &EBAT &
EMEE (B) 44.79 X 10° US$ 77.14 X 10° US$  121.93x108US$
ZEER (C) 18.89 X 10° US$ 38.31 X 10° US# 57.20X10°US$

) FERBRANE X CEBES
bip bk 2 »ERBAL (B/0)r TUMBER (B—C) HROED T 5,
C - 2 BEFH C— 3 REMH & &
gExamr (B /o) 2.37 2.01 2.13
HBH2E (B—C) 25.90X10°US$  38.83x10°US$  64.73 X10°US$
DEOERrbLAEB LI, A7 Vv—v 3 OB ERThEC-2220C—3
ZEFORBEHD, ABANRERMCHBLECENICEL S, ChRBEOCETER (=

ELTHRRER) 2EFKEBRLEBOTRE Wz L E, HEOHBEMRBECKLENEL
s,

7.4 |hHazxb

7.3.2 HTR~NAZC—23IU0C—-3RBAONEAHEEBNIEL 7. 2ACARANALEHERAO
Bfesb, C-2 L UC—-3REFOSEEHOLBERELOKWh BbOoBHa 2+ ik, B

W 2ELHAICKWh 2D 0.027US$ kb, 22, BRKFENESFHLLARATR
0.024 US$ L% 53,
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Table-II1.7. 6 Estimated Annual Cost of Alternative Thermal Plant

Fixed Variable
Item Unit Cost Cost Notes
Interest and Depreciation 103US$ 10,377 - Serviceable Years; 30
(*1)
C.R.F. = 0.03883
Operation, Maintenance  103US§ 2,336 584 Construction Cost
and Administration Cost x0.025
Fixed Cost 80%
Variable Cost 20%
Insurance and Others 103US$ 841 - Insurance and Others
; Construction Cost
x0.0072
Fuel Cost 103US$ - 24,756 815.5 x 103 (K1)
X 78.44 ($/K1)
Total 103us$ 13,554 25,340

Annual Cost at Sending End

4 x 103
Cost per KW Us§ 84 - Eiigsﬁ.d}({m_ x1.22(*2)
25,340 x 103 *
Cost per KWh Us$ - 0.022 mx 1,05(*3)
(Note) *1 Capital Recovery Factor (i = 8, 0%)
*2, *3 KW, KWh, adjustment Factor
Item Hydro Steam
Transmission Loss (%) 1.5 1.5
Station Service loss (% 0.3 5.0
Failure ILoss (% 0.5 5.0
Repair Loss (% 2.0 14,0

. (1-0.015) x (1-0.003) x (1-0.005) x (1-0.02)
KW  Adjustment Factor = 337575 % (1-0.05) x (1-0.05) x (1-0.149)

=1.22

L _(1-0.015) x (1-0.008) _, o
Kwh " =~(1-0.015) x (1-0.05)
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OHHERAED B, BHRERL LTS, 1./25,000 (5mEFH) HER IR TWE,

Tk, SBR7 4o T BERCLBLINS TROMEHE LR TL L 285 T2,
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i) C—3BERF 2HEMAD1./1,000 HEHE

i C—3REHEEM®BAD 1.71,000 HEE
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FTLHLLERET B,
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