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UNITS

mm millimeter

mm2 square millimeter

cm centimeter

cm? square centimeter

m meter

m?2 square meter

m3 cubic meter

m/s meter per second

m3/s cubic meter per second
ton metric ton

kw kilowatt

MW megawatt

kWh kilowatt-hour

Mwh megawatt-hour

GWh Gigawatt-hour (106 kWh)
kv kilovolt

kVA kilovolt-ampere

MVA megavolt-ampere
I.p.m revolutions per minute
Hz Heriz

FMG Malagasy Franc

MFMG millions of Malagasy Franc
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ABBREVIATIONS

G.D.P Gross Domestic Product

E.EM Societe Electricite et .Eaux de Madagascar
S5.E.E Service de 1'Eau et de 1'Electricite

S.E.M Socjete d'Energie de Madagascar

S.M.E. E Societe Malagache de 1'Eau et de 1'Electricite
S.LNE.E Societe d'Interet National de 1'Eau et de 1'Electricite
S.N.A Societe Nationale Alumette

S.LLB Societe Industrielle Bois

u.CccC Union Carbide Co., Ltd.

E.D.F Electricite de France

NEW]JEC The New Japan Engineeriné Consultants, Inc.
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HW. L high water level

N.W. L normal water level

LW. L intake water level

T.W. L tailrace water level

T.S.W. L top surging water level

A.C.S8.R alminum cable steel reinforced

Exchange Rate of Japanese Yen to Malagasy Franc
100 FMG = 125 Yen

1 US% =300 Yen
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THFHhv iRl BRHFCREIh B HA,

B4.4 m
70.9 m
60 M/
36.0 Mw (18,000kVA X 28)

271 GWh
%$p

1990 EZ AT

150 kVORMBIL L , T, W, 2AS 2 ZE

OHMFiKELN, CCTH2RMRCRBELABNE AL TER163.5Km, 150kV OXE
ML -TESTyHeBALFF+ )V 7EHBIN S,

7zol R AT, 25 ACRTHHMAFS CERESKn OoXB L ABLT, BE
150kVO 22 XREWEIND, £33 ) 7OAFIHL TR, 7rHe~3275 0BRFLTRHIC RIS
LTI150kV RERFLHT TI50MVA OFESBLHEL 60 kV CBELER 60 kV 15

B INns,

2.1.11 TR X UBRSTHE

XEEH, IEBCDLA - THEINZH, HWH 1BITYE 1980 FRCER H2HPITH
i 1985 43K, F3MMIT I 1988 SFRKERT 25 ECd 5, )
2R AHEOBT FRBRED A LR T 23,751 MFMGT3 b AR, HRAEE 1H~3
IR ETEThERLEKOL SR %5, 29726

2R g



Wy :MFMG

" 1t 7 " it
BIYTIHA (352 MW) | 4,701 7,088 | 11,798
Me WIS ( 35.2 MW) 709 2,956 3,665
MIMLMA ( 36.0 MW ) 2,440 5,848 8,288
18 7,859 15,802 | 23,751

2.1.12 fizEs L URATRESR
FUHEOBRBEAN CHARLFASOBHELBEL S -, RIBHEH2LERONAICL
- THHli L7,

REERIL, BRUBNELTT - ¥r, FHkBHLLTHR 22—y OMabELEL,
BABRMEREL T 1 MWOF 4 —4r3 LU 15 MW OH R 2— € v BBt E4 %,

COPGONBREREL 13.6 % TH2, 1A 7= e ATRORNBESLWRLONE
RMBLL 11.2%L 22O THIEICHT 2RBRZXTH 2 L HI+ 5,

2.1.13 WH#EE (MR HCONT)

BHIRLOHEL D ->T, RIKHEAEHL TEBARE, 30EMBLLEFALET S &
LTEHT AL 45 EMIE, —BTFE7.2FMG/kWh, 7. n2 0.4 3.9 FMG/kWh, 64
E#bﬁ,—ﬂﬁﬁﬁspmanmm 7;ujnA39FM&4MhKTH%C&ﬁTﬁ&&&

tOﬁm,%wo~ﬂﬁmHﬁu.ﬂﬁogimemmloso%mﬁbmﬂﬁﬁoﬂﬁm
BYDOARCZ7 o820 aDHEFESEREL ﬁzam'i e, BMBKOW THYMBEOMB EOH
RELIKERTE AL LRH 10 HTHATLTWE,

—%, 72020 aATRORERAKIBA—BREROL L LA, BRBEOMIWHESLY
OEEMIEFF IR, LB ->T, fAo20BBMMARL /I 248 HD 5,

2.1.14 BHMHBOLERE

27 V7 BAOMANERER, MCIBRAEF DI TH3, TxFrrrgEl FEFoR
TLICH 445, BBCR2EMELELT20T40 SERBICHRE D > T4 IEMAR
1981 £ L 25, TOMBEOHUEWIADLCRENWOF ~E¥A~RERE2IH/AL
ZHREELEV, L >THF7 ) 7RHEORAGTEBEARE 9.1FMC /(o 8, REROBEO
RrBEBYOMERD IMbE20T, T3 ETREZITLREOHTDS, Lics-TRYK
Ty Favh FBAE CORKCRAL, F4— ErRROAHTERLEANCOBR: ),
TAREBCEBEXRNE 7202 v aEBELS VU TERRBLFEET 2 0L 2542358 T3
5,



22 p =
2.21 BRBERE -
TryFAvaRkBREHER B1Hr 0N IMETOIRMKAELTHETH>O8RET
B d,
(@) MIYPMITH TFrvrglBMAF
( 1981 47) TATHLh L ANRUHR2AA H)35.2 MW
35.2 MW M ( 168.5Km )
TrHe=+ 7 5ERH
4 25 MVA Z£E#248& 50 MVA
€5 w »HAREF
b H2MTH TrFhvaml BMA (M)
(1986 £) RHLEEME 2 S8 HHh35.2 MW
70.4 MW BER T
TrHe<F+ v 7 sBBHA
25 MVA ZHEH24MKk ®BER100MVA
() 3BT H TryFavag 2R TR
(1989 48) 2£TH SER 36.0 MW
1064 MW Ty #He=w3v 75 ERH
25 MVA ZE# 2 AN HBAER 150MVA
FELPBRLOBMKR, B-21,220%07C, BANIBRRE-21 KRTLEITDE,
LT, ¥HE1980 F£XKET CHKFE 1P MM N35.2 MW e BRI L DT LERBBTHH, €
hEBEOMBEENE, BEOHMULTHRLTEETNETH S,
2.2.2 7xweyosf8HERKOWT
TrFavaKkRARHE L 77 c ot HARBLELHRELDIT LI Y, BiFEIHER
HEHEDTHA2HBETDRETL7xe 7 o aHEANSCH, 3.9~3.5 FMG/kwh &% 5, 2%,
7xoz oAffSiMtE A FOTEEHAKR, 4RI SKT2DIENETHH55R0 2 2, #
RTDIEBLALThETHFTBTEIENL D, TXEHE R, TryFrvrs B1H
BEHHM 1980 ERCERTI2HBELE R L Twdh b, 1981 FEHTIHRRMABOBILITIE, &
#BrBrE, AEK1VE, &E, BB 3IVENOHMMEET 3, COHEKE »THH+S
B MIEHA DB, Lo T OMICKBRNEHE, =5 /HROTFKHHBLRLE LT
SWEL, BELTEDTE{(NETDS,
2.23 T7rx7FAvIEIREHIRAREI COoRE
TrFhvAIKNRARABOF 1 BINMEFTEIRN LT, TOREOT/ETTLE 5 LEHD
B2, TORREIREET2->-TERXERBES T AR LB 255, 2aFET TG H
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ERREEILTHIHR, To—F, EMBRLABRHOLDOPERBRLE TS S, ¢h
ggfgﬁoﬁﬂémﬁﬁh’cﬁéﬁﬁﬁi‘]‘ﬂ‘ﬁ&bﬂ, inmx;11977 EIRETRITHANL, FH
ORELRTTAHCLBLBTLHS, . .
—FREHBCBM L TR, XLHL 1977 EHRCRFT bR, BHERESHIOMHIC
AL RERDL k\n, L7ch - CHlRCHfER L, REWIOMML B FTLTREIR BT L L
20T, XERE, WA, RAERHCWTE2RBEOWIEORSLTHRHT 2 LEND 2,
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3 WABERE

31 =IHARDALFAEORIEN
L1 ~=FHANAOEH

< FNRAAHE OREFAMLRTG.D.PH, 1972 ML 273X 10°FMG T 3,

COEORFR #-3.10CDPOMETIAYbNBIHIC, M LAFED 1960 £ &
19714DMICIER 6.5 $ THITH D, FFICHED 1966/~ 1971 EOMTRER 8.1 % LIERA%
BUERLTVE, - .

L, BEEPLETEI—KEQOEENERLE K, Thd £ X Ha B T, Fi
H, BEFEPICTOMOLBROZLCOVTHRATLBLELTNE, BHAOHS <7 ¥ 2
i, BEDL EO—REMTERLE TIRBIC L, TRAT I ~A—LLSEHNLTWER, B
KTHBAHBED SN TWE, CORLRREXRN T2, LTHORBRENTHE Y, B

REOKBRBHTNE, (F-3.2~34ER)

iﬁ.iﬁﬁxﬂiﬁfbgk?Iﬂﬁ%&ﬁﬁwb.é&miﬁﬁoﬁhﬁﬁlﬁéﬂﬂf
rrirt), EXMETRE L, BROREBLTHLTNWS,

Afkmcid, ~BBE 1972 FOBHRBEAMLTI1977 FLERCLAERHELTILT,
BHEROBBBREADL Tha,

- COEHBER, 1977460 G D.P, 3,194 EFMG (12(&Fr), 1972~1977 EMICER 3.2 %
ORBEELIFRELTW S,

COERMER, R—3IT~39LRTLEFIT, SE-BRIXOREBKPBEL TV S,
3.2 =2 p0087N

TENRX A0 ZECHRBIER, 19724HET 250GWh Td 3,

Z05HT8%01940WhHBAEFEC L2FERBEHIR TS H, Bb 22%, 56CGWhHAEA
HABHIERTDH 5, (X—-3.1088)

COFTREAEFEORRBIROLEDZ2 Y x4 tRELHMLTWS,
LEBNREHERT>BRBBHE, =~ Fr2 210 2PC153MVA(197245FE)TH )y, £O
RREN 51 MVA, KB 102MVATH 5, -

T ERBERRU 5EHBARRE, R 353 FURHBBTS 3,

WRAEEZOBRMIT, KDEEN¥4.TD), HERAORBIAEFBENTHL, (K-
3L1188E) '

LEREZROXB s HREER-3.12ICFRT, - -

3..3 BERHFORHE .
~# HaAH vORKWRL, 1899 £ AMETHHs8H AT, ¥H577) 70BL



Imnﬁ$b.1%5ﬁy5yzEHﬁ$K1bﬂiénkVJﬁzw»m~m%%ﬂ?amm)
Tk T, BAOHS HHE TN LBCH 23,

ORI, £3+r V7 EWOLT HZR2ELUPTHORBHHKL KD ELVLF 4 — ¥ +HT
FEabRAETMRMOBE, RFEiTH-Thrk,

TOWEBEERO= A AR v Fa¥—~SH(S.E.MMN 1953 E RIS A, 71(7]9?!5%. vl
4—¥»%mmblvﬁmﬁ@@&,ﬁ?&ﬁ&h.LﬁE&Mﬁﬂ%LTmaﬁmuﬂoﬂm
CHLTRABRETES L& bie, —BOTH% EEMICETED % L T & #, '

MAPHOME KL, LEMSE, XBHOBAF L VET (THHERREEL) KoWTH,
TRTHEHLEHRENTHAGNI LT D, TOFELBR, HKil=tr ¥-FOK - - BIETDH 5,

LIEEEEMI S.EMORHEW, HrrKkARBONREs & CRUEMRICHT 28K E54 b
', Th HES.EMICE -t hbhk,

T HIC1972 FOREE, BEETCOMYEHEMTLHICENT, 1974 £1 A, B.EM
CENRE L= AN A rBFOHA LT3 LEAKK, EEMTAHEEO S.MEECHAREL %
Tk,

BT, THeKOBERL, 1H{tOBmMETTR -T, 1975 £1 A HRK, LR 2WHLE
1 2o0f%k~S.INEE" CEHRPTH3,

314 =FaxHrBAPEORR

1973 EREO LEBL OB B iR~ 3.13 KET,

TFAAN#ORUBFERA 153 MVAOC) bHENLREORMIEH I0MVAT, #
659 D Tnd, TARBRECFWTH, B79F 2 E5DTWD,

LEIOOMVADRRHRMR, KHEF 4+ —¥ArBThEAHSOMVALLE TS,

T, CORMOKHF (1973 LETHOIB)EEH 27 F )V T LU T v 55 e HEBHRF
BB LT, RPHiCLlCA LAl T 2EH LA TWE, (H-3.1, B—-3.2%
YUHR-3.14, R-3.1588)

3.1.5 RMEAHe

TLRREd, FAE L TEEZE OFECR DN THE SN, ThE¥NE-aBEIE -Th3,

S.EM& SMEE:THETREHBERXL S, 80, BL, BESH, SESH» X AR
SE5db, 1973 Foffici hil. ML SMEEO#sRcCed 775 <#iK0© 12,70
FMG/kWh 567 475777 x7T#X © 28 09FMG/kWh 2 COMm» 55, chEBEN ©
BRICY L 25, BREEEOK MBS LTWIRs—BEB W AIRLEOS2HER
LB REARETS S,

H : +Societe Civile d’Etude et de Travaux
* * Electricite et Eaux de Madagascar (E.[-f.M)

x
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&bSEMOW%D¥ﬂMﬁﬁmMFM®mWthb,ﬁ%%ﬁﬁoﬁﬁﬁﬁﬁm.u
FMG/kWh, OO ROFHit22.43 FMG/kWh T2 b, #4LT 11,18 FMG/kWh
Eko2Tnb, S.ME.EOFHREMMIL 1973 FERMT17.16 FMG/kWh £ 22T d,
(F—-3.1681K)

3.2 MEMRckIIRHBE
3.21 #7307, Ty -GUERHEO BN MR IR

W23 F VT EXORARLET v+ 5 R ETREFMERKICK, 1973 SEHNE, & 43
MVA QKD E2TMVAOKT, AUH TOMVAREREAD D, chid@=sr2 » 2 TREAH
HARHOMH 6 DICHKTE,(R—-3. 148R)

COWRO 1972 LEICHF AEBELH R EH 130 CWh T, ChBLEMANEEL LU= H
AN AETOBAHBOETLFN 6T b, 52 FL LD TS,

COMROBMMBE RN, 19724FHMT, HI2MV TS -7,

BER, —WEHK, ZNLEAR L CKHROBEILETE5HEREY 63 % LBEME
G, HLEFOBALT »F 7 <THLOHIHAFE LW,

HMFNC &) 5 EMAFT B 1968 4E~ 1972 EMIEIE 504 LTS 5,

COBREHAT D, 277V 7 AACRELELTCT > FAI 2R LY FIaKNH
SHEABRRIN T2, BRAREAO LRI RF TS A ) =L U~ 27 TOKEKip 2
bh; EMEALCERBLAMMALIBIETE S,

LOLaEBRGI9T2HERB T Hewt 73 IC6MWX2BOF 4 —¥rREFHRBIH, ¢
— 7 BNOREHE bRk,

HREBT s —¥A5MVAH, FRALLTERIATHWS,
=BTy F7_TH, 19711 EET, =+ FFOMEAKARBE T v FI_F 4 —EA5E
WD ORDORBE ST T ), COMEONMKTIBHEL I K5 DL, 19724, £
FFRUVTET»F7OWAEHMEL 60kV BUBTEKEL, T F5<EOFRBEHE £+
Y7RELOZWT DL A%, (H-3.3, B—3.48)

3.22 7=x=mz o nffHAOCRHES

7z o/ o sORBAETEOHME, F4RCRNIH, ZEBoBNfBE» b BaT 2561
@) £MANRHSIEERCEN, FIEFS0 %~ 86 B LAIFKLMIL60~70%,

b) #HENOEBRIGLT, EEEBHKE2FHERTTELL, 30 IRFOLHEES

BXRAETD 5,
€@ ZETAKROBHR LB T3,

@ 7Y o —OEFHEMNELES 2,

Lich) toHar, JOREMNEFETRILT S,



WEonwTidk, MURTRAFERSSBVRERICKL, IS WECHIIE R W, XREHE
ome, TOhEBEARIWRSCH, RATTOoRGWREALE TS 5,
323 T7xFAavaKNRAMEBELE 7o s c A HHBRE LOMHE

w4 "5}”! 77'5'"7JV”1&)§H1 J‘Cﬁlg@ﬂ{ﬂﬁﬂ%lfcﬁbfciﬁiﬁ'ﬂ@%o L L, '—ﬁﬁﬁo
3THR, TORNE+HCHALELZNW, —RBHEL 7z 2 0BRL tBI24bTCE

Rrbh, BLAWNBOLATT ¥ THVvAKAOENLHET AT LBTEE RS,
Tbyxes o A RARMMC L EGHICLPEERTELZEETCDE,
roer, BNy, FHENKCIRBNIERDT 2KNORALHMET 5 L HE,
T LERERONIWRBRTRALLT, EBAKNEERATLS, DINWEHBRBOENI R
F—errlifIcsbreiicth, REOBREIEE LA+ ¥—HLBRT LT & 5T
fBit& 3,
CORC, COMABER, KN 21 ¥—LAO 3+ ¥ -FRILWEIE-T, RbH
PrHERTH 5,

3.3 BHRENE
3.3.1 WEBZEOB;

RELER, AFFHO—BPEL 7207 0 aORMBBRBLCATTIT % » %o
FRThEZACONT, T VREOHFKEOVT, RIAJEIBVWEHFL LA ZFE (==
P7eAZe) e BEL RWT, HBoEOBERNETHKT LoD, TfitodaRK
BBE(=2yva))k, BELBTHHIRIOLHBLELT, 7z sBHBORWHRE (=
a)eEfEL X,

ZO#RRFE—3.18, 3.190:BHTH 5B,
332 —gEEomE
(1) RETBHEOBELOWNT
AEFRHEOERBRTORE 19664~ 1971 FoMd, FHCEE 10.3% ¢ KE2BTHRY
TWwic,

LL, 19725 OREXHILD, BEBMIZLD, 1973£LBETORMEIFEL (K
botihd,

LEe#o-T, AHBENCLCHROTFRLZZRALT, ROTE(BE LA,
@) BOBE .

MITHREL, 1968 FLUBEE 4. 28 THU TRA, 1972~3FLXKE(EDLRAATWE,
1981 FHEECHERZ I s EEROHAT 0L L, LESFRT1I SN s30L
FHE L%, '

—18—



(b) BEFE

EERHOWTR, REEHE-1.3%, BIES5.19FHT1.9 LAELETLHALHUR LI
B {E, '

LT, 198642 TRER?2 %, LEAES 5000 L1IE L L,
) HERHE

COMER, COFHTH 60 ~65FOKEEY 24 b EEDTVWE, 24, TOHRE
EIEAMMLTED, TORUERFHTOISLE-TWE,

LPALZNLHMROBEREEZBLT 1973 E0 6 2~ 3EMR{ET T2 LFBIR 2850
bk AalImL, 1981 SFIHFRE 6 S BRECEML 1991 EICRBHGEOTFHHUES
BRECKmMTsboeileE L,
@) A3WmE

AHRBREBEFELE 319 THTTHETE D 1981 EXTHFH TR OREMY, 1981
~ 1986 ERILELR 4 %, 1986 FELMRERS FRETMHEL b O LME Lo
LIEOMELX T LD TRRTALER—3.21, 3.2408Eb %3,
(20 GDPRIAB=ZaF 2y

~EoBABEE(GDP IR, 3.1KEBLAZES, 1966 ~ 1971 4EMICERET 8.1%
BUTWE, Thicd LERRBARE 10.3 00T hHEM1.28 L %25,

1972 ~ 77 EHC2WTH, BRFOEMERMEKIA D, GD.POMUBRER3.2%
tEHFELCL TS, —HFERUNROMUHREX4.6%E 2 b, HEMR1.3L%22,

1978 ~ 82 SFOMICERBNMEERE 6.5 0B THH 0T, GD.PORUEL S IE
BEE BB LA 1.3 25, '

1983 ~B74OMICEREAROBPUFREE TS L 2b00KHL, GDPOMUILEES.5

BLIEET D EAMEMIE1.27TE 25,
1988 FLBRERLTIBROCRUIREE 7.79 22 0KH L, GDPOBULELG6SL

#EFTHE, BiEBEK1.28L %5,

BEom<{, BELABEEREIROBRUSE, BRFOBRKIHEK L 5 Q.D.PORURE, WF
HEUEDOEK 2T, SERUK I.5FBEMMLAGD.POBUERICH L, REf1.27
~1.3IBETHEL w3zt kS,

B AD1AEYD=20F 202

IEEHET, ARHKIZ zoBROAOTHEE, 1 AN) OBEBHER 1966 ££
109 kWh, 19734£160 kWh, 19774168 kWh, 198042184 KWh& %35,

LEQBloEt# ) A RHOERCHh G(NDHEHEIRENEZIOEEL LN S,

4) BEXEROME
HElloBETE, 19884FLBE 7.7 THTLT 2 0L 8E L, BARR 0341,



1988~ 924FOM%, ALWERID, TALUBRAER 10 4 THU2 b0 LMEL %,
3.3.3 7xnz e affitARBEONE

LMBREF4IZEOHB L RICL THEL £,

PREOHNr -2 LTH, AROGKBE, IXRBASOERS» b, RATF 226 BFA L
Lo

T, REORMECTH» bELOBBHELHML T, R—3.230L » D ICHEFE LA,
BRABROr—ALL TR, TREAMEL LT, LRECMAT, 1l £FE2 0 3SFERBEHT
550 & HE L7,

3.4 RAOMRHE
HMOMORTMM £TZ OMBLLT, B-3.6078 —v -t LHNn, RO 6RICONT.
ThEPhOWRHBARLERL, AEXICHHELEH, ZLTTRE > L CRE RS 25
AfcbOEPE L,

r—=21 BRFBRLE (ARAF 2#) 1-0—-B%
r—=2 A + 2—-1-A&2-2-A%
=23 BRABEEZE (BRFE3HL) 1-0-B#
r—*4 ] L 2—1—-A&2-2-A%
=25 ROMEBEE(TIAFZL) 1-0-B%R
r—26 ] L 2—-1-A&2-2-A%

LEBOK s - 2O BRUBEBRANBEBR - A I~F—-AZ150EFITDHE,
341 REHEHE
MERRBARF L7 2o 7 o a BT ELEC LROGHELAWTIRTRENS L UR
WHEFAERIRETME L,
(B —BEBBLOWTR, BEOXTRELEL, KARBHA» S—REBH 2 TORTLHRO
M, Z5UFREThUTOREERFNALZEL T, R-3.24F L TFER- 3257 11
~ 13 $ORTVHEAELTEEL 4.,
RICBWREMAFTEL, BALORHE» b, AWS51%L L, SERUTIFSOALTSD
orLTHEL, REAERERBENLHEEL R,
) 7xos e 2ORBREBR, BEXENBREK OV T, RBAKEFL1 SV 47 4 —H
HAZEIN230LL, 3 2BIRTBFEKo>wT2~4 $OXERARELRAATEE L,
3.4.2 BKBHA5»= N
ITEREBHBAENTELAEREL L, BHENAK, L2 VEZELTHETEDLISK, KOR
AICINT, BEEH <5 ¥ % &>, |
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() XYAOBE
A BEMTRARC2Z2AES~6 ATH D, —HK N6 A~ 10 AOEMCBKIC % 5,
COTEIGEAD L I0AGFRBRERI Y T~ KRB ENFHIN 20T, 72asa.
mﬂ&%oﬁmm@&coﬂwﬁatoab,&sz%—&sﬁﬁﬁﬂﬂabfﬂnﬁo
®) KO NoHE
BERAKNOERT LT Fa3 st~y FinKNDBULHTO LiticH, FHHMHC
BofEx RIFKib 20T, FEMEMLET27TMWO AR NETR 5,
TYFHVAKNCOWTHE, 5ARESAFHBOAMENBERL L,
HEBLSIRBINAD LOEELODWTH, LEANE, WUBHLoZEZRRACAAN AL Z
BLTRABHDEHE LA, (F-3.26, ~3.288K)
€} #BRFMHKowT
ZELABBNEHE TS b, BOETFUNEREOLELRD S,
FHBTRTREORAKL - T, FNEHBT2CEE LA,
) REBORK=2=w 1 EPOFHHEHERT 2,
) X LBRTHO D261, BRATHBEO 105 2HET2,
iy Fa—¥roHifErEMoBRBEICIELTCERT S,
V) BHEEEZHELT, HFNOLKE, T~ FI V=T LLTOEFHAA(INW) O—
WL %,
V) FRDBTRT BRERE, KNbF 4 —HrdBnidHd 22— rpnthohidhts
PCoWnT, BRELEBL THEL 4,
3.4.3 Whit-<~7 =
BYVEROEEK, T4 —¥rp U izas—Cr0lBEToCcteMBELT, ERTBED
L%t ET B, ROFELTEB LA,
(1) ERMEHROBEFEOHR
FRLHFER LT, TORMAEZE L RE220T, BELITTHELA,
HEKOWTH, AFBIICIIEBKITHEL, BHVOATHLHHKNTERT LA,
+ATH B,
2 BATOHE
—BREOAAFR, BEOERETXECTERREBENTERKO 84 %, FALHO 1115,
FEREENE FARKENO 45 %, KhEBTHENLETHRIO 75.5 £ 8% Li.
7xe2 o ABEATH, EFHAGEITOET T 20B 08 L,
(3) BERKAOHET
BR&Akhi, FMEBELTFH14.6 MW, FERED 10 SMWEHETAZ30EF L 1,
REBANEFELELTREL, 2ERNOETSREKHE, T FHvaKNOEHBRHE L,
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M 7xFrvakhottish
TTFAVvINKBR(TFT -2 B8FRELE I ELZH VL 20 24EF VL LT 20 £0
YIV=R - A vARERR (F-3.29 ) 2 HELFRERTTE L 72,
MELOD2R4ICHE, HEBFR (M 90 Fr) tBEL LTRATHRICE b 2R
BTz 0k Lk,
(6) BMEHRtouE
TFAATD SEEKNEEMD L, RIET > F 1 v KD % 20 BRCE -7 REE 577 %0,
BoRRRFET 4 —HVTEDEN, SLRTRBSNE AR 2 - THBT B, T F
AVAFUROICSBEAOBPHTRCONWTRBHALGT 2, ChtfiiL, FEEZs
ITUKRZAREL, RUTANLERRRLZHE LA,
6) M hXOHME '
&ﬁmﬂﬂ.%m%ﬁ%ﬁmwbkﬁoréaormmfaﬁﬁu&Mﬁ,MQ%mﬂ&,
KOBHITI VHIE L%,
@ T7¥FHvaRBHRTESELH LNAKEROS>EREELTWD,
b) KDOBE P X CMBELERALLEN DB,
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. A LIC1993 ZE3 I UF 1995 SEICF ¢ — a0 ( 11,000 kW) EBMF BBEAD Be ThE
TyTHVvIKNRERORAETRTIOTE S,
1 BHRRORFEL 2BHRROTLE LBAOR, == ' FRFREOTIRSZO
FHENEERT D2 D=>2=  EROEAXTFHEILRE LD LEIS B,



(2) BRABREMHEORE
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5, .
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x-3, 1 BAREE

Y T

I , . Ratio % per year
tem :
€ . 1960 1966 1971 1972 [1966-1971] 1960-1971

o e 4 e ra——

Gross Domestie Pro-l lOGFMG 134,200 | 181,557 IZGB.SZI 273,138

duct in perchueu'g 6 . 4.1 6.5
value L 10%s 559,2 756.5 ;1,118,8 1,138,0
i€ ; . . 2
Population 103 5,298 6,562 7,647 7.871!
o "FMG 25,330 27,668 35,115 34,702
GDP per Capita
$ ;  105.5 115. 3 146.3  144,6
Note ; 100 FMG = ¥. 125
1$ =¥.300

®—-3. 2 RHBRX

Weight and Price I Rate

Exportation 1960 . 1996 1971 1972 1960-1966 1966-1971 1960-1571.
Weight 235,116 378,728 100,593 714,969 8.3 13.1 10. 4
Price 18,485 24,132 40,807 41,864 4.6 1.1 7.5

Importation
Weight " 426,806 602,746 |1,046,527 | 1,053,103 6.0 1.6 8.5
Price ! 27,539 35,074 59,262 51,754 4.1 11.1 7.2
Balance of Tade | g,056 | 10,942 | 18,455 9,890

{Im-Ex) ~

Rate Ex/Im (%) 67.1% 68.8% 68,9% 80,9%

Weight: ton
Price: 105 FMG

#—3. 3 XE@RIGA

Itemn Weight and Price Percentage
A __196_0 . 1966 1971 1972 1960 1966 1971 1972
Raw Materials.. (1) 155, 643 305, 946 792, 962 B45, 057 36.4 50.7 76.1 B0.3
2) 5,436 7.761 16,424 15, 364 19.7 z22.1 27.8 29.7
Energy vesevaes {1} 136,632 170,940 61,638 44,523 32.1 28.4 5.8 4.2 -

12) 1,258 1,246 487 339 4.5 3.6 0.9 0.6
Machinery ......(1) 14,374 15, 674 25,043 25,402 3.4 2.6 2.3 2.4
© {2) 4,848 7.535 16,512 15, 147 11.6 Z1. 4 27.8 29.3
Food ..ovcuenuas (1) 85, 046 76,771 138,929 118,834 19.9 12,7 13.2 11.3
{2) 4,504 4,718 8,172 6, 381 16.4 13,6 13,7 12.3
Daily necessities (1) 35,111 33,415 27.955 19,287 8.2 5.6 2.6 1.8
2) 11,493 13,754 17, 666 14,5213 41.8 9.3 29.8 2B8.1

Total c......... (1)} 426,806 602,746 |1,046,527 |1, 053..103 100 100 100 100

R {2) 27.539 35,074 59,252 51,754 100 100 100 100

{1} Weight: toa
{2) Price: 100 FMG

—94—



£—3. 4 EEBRHY

Item Weight and Price Percentage

1960 1966 1971 1972 1960 1965‘ 1971 1972

Raw Materials,, (1) 71,176 76, 346 200,722 217,974  30.2 30,2 28.7 30.5
(2) 4,606 5,894 6,330 7,007 24.9 | 24.4 15.5 16.7

ENergy «eeesse (1) 26 22,670 262,718 279,474 0.04 5.9 37.4 39.1
2) - 166 1,297 1,520 , - 0.7 3,1 3,6

Machinery ... (1} 1,298 442 8,405 837 0,5 0,19 1.2 0.1
{2} 225 262 1, 555 175 1.2 1.0 3.8 0.4

Food seenssaws (1) | 162,310 278, 677 227,967 215,903 69.1 735 I 32.6 30.2
{2) 13,531 17,502 31,044 32,576 | 73.2 72,6 L1761 7.9

1

Daily necessities {1) 306 593 781 781 - 0,16 0,21 .1 0.1
’ {2) 117 308 581 s86 ! 0,7 1.3 .5 |, 1.4
Total ..avteees (1) [235,116 378,728 700, 593 714,969 100 100 100 100
‘ {2) 18,485 24,132 40,807 1 41,864 100 l 100 100 100

{1) Weight: ton
{2) Price: 10° FMG

-3, 5 RELCHEOIR

assgssclFrenen | Coes P | gy | e o adigarcee
No. nf’enlerprlles 61 229 68 58 17%
No. of enterprices Capital Less than 108FMG | 53 180 65 298 17.8%
" Capital 108 . 3 x 108¢ MG 29 2 37 16.2%
" Capital More than 3:%0;0 z 20 1 23 8.7%
®x—3. 6 EALERA
ltem Income (1% FMG) Inhabitants ; Income/Capita
1962 1570 1962 1970 1962 1970 %/Year
Agriculture 63,551 88, 510 4,951,533 5,984, 645 12,835 14,790 1.8
Non-agriculture 39,284 65, 300 815,486 1,124,539 47,019 58,068 2.7
Foreigners 26,226 41,190 75,239 63,209 348,569 | 651,648 8.1
Total . 129, 061 195, 000 5,862,258 7,172,393 22,016 27,188 2.7

—95—



x-3. 7 BAEEHE (£E)

| 1972 192
ltem 10°FMG % 106F MG %
1, Agriculture, Fishing, 82,402 38.3 95, 504 7.5
Stock.ralaing
2. Food _ 17,512 8.1 20,787 8.2
3. Other Industries 21,688 10,1 27,950 11.0
4. Construction Works 9,427 4.4 11,190 4,4
5., Commerce and Services B4, 041 39.1 98,832 38.9
Industries Sub Total 215,068 100.0 254,263 100. 0
-3, B EGERHE (FE)
Unit: 10°FMG
Item 1972 1977
Industries Sub Total 215,068 254,263
Import Duties 13,853 ; 18, 795
Sub Total 228,921 273,058
Income from State and Companies 40,917 43,010
Domestic Service by Houaeholds 3,300 3,300
Gross Domestic Product 273,138 319, 368
Rate of Growth 3.2 % per year
#—3, 9 BREFEFHE (H8)
Ttern 191 1977 Rate of
10°FMG % 19°F MG % Grawth
Household 191,713 0.2 219..910 68.9 2.8
State & Companies 52,590 19.3 56,814 17.8 1.6
Investment 35,967 13.2 45, 360 14.2 4.8
Sawvings 1,936 0.7 2,545 0.8 5.6
Exports of Goods and Services 46,282 16.9. 56,020 17.5 3.9
Total 328,486 120. 3 380, 649 119.2 i0
Imports of Goods and Services -55, 350 -20.3 -61,281 -19.2 2.1
Gross Domestic Product 273,138 100.0 319, 368 100.0 3.2
*—3.10 BHHARE
temn Electric Utilities Privatelyouwned Total
Year GWh o GWh % GWh -3
1968 124 Tl 50 9 174 100
1969 133 71 54 29 187 100
1970 156 75 53 25 209 100
1971 178 . 76 56- 24 234 100
1972 194 i 78 : 56 2z - 250 100

—26— -




x-—3, 11 RTERN(2E3)

s Unit: kYA
Item Electric Utilities Privately-owned Total
fthhd o . pm— e R
Year ™ Hydro | Thermal | Sub-total Hydro Thermal | Sub«total Hydro Thermal | Total
1958 42,957 29,217 T2, 174 1,548 43,727 45,275 44, 505 T2, 944 117, 449
1969 44,057 3,657 75,714 1,548 45, 1480 46,728 45, 605 76,837 122, 442
1970 49,757 35,565 85, 322 1,548 47,984 49,532 51,305 83,549 134, ES4
197 49,912 N2 B7,162 1,548 46, 609 48, 157 51,480 83,829 135, 319
1972 49,962 49,83 99,798 1,548 51,867 53,415 51,510 101,703 153,213

%—-3.12 REBVAHR

Unit: GWh
Item Electric Utilities Privately-owned Total
Year ™| Hydro Thermal | Sub-total Hydro Thermal | Sub-total Hydro Thermal | Total
1968 104 41 145 1.2 50 51.2 105.2 91 196.2
' e
1969 112 44 156 1.7 55 56.7 113.7 99 z12.7 |,
1970 120 58 178 1.5 50 5.5 121.5 108 29,5
1971 N 70 201 1.5 56 57.5 132.5 126 258,5
1972 143 75 218 1.3 57 58.3 144.3 I!?.' 276.3

%—3.13 BEERZOBE

Year: 1973

Annaal { Annual Average
Thermal Power| Hydro Power
Item Capital Customers Energy | Revenues[rom| Revenues | Employees Staiiom € S:u;on: €
Sales Energy Sales | per kWh
P o No. of PS No. of PS
Company 102 FuG 103 107 kWh 10 FMG | FMG/kWh Installed kVA |Installed kYA
S.M.E.E } 1,000 67 173 2,967 17.16 2,051 13 4
{Provisoire} | (Electricite) 42,762 19,402
5.E.M : 250,000 10.6 85 946 11.18 842 22 3
I {2.0) {359) (18.20) 21,810 10,135
Total 1 78 258 ° 3,913 15.19 Z,893 s 1
ot ] {153 {3, 326) {17.26) 84,572 49,537

Note: The figures in parenthesis do not include 60 kV wholesale, which can be broken down as

follows :

50 kV Wholesales I;:ler:onnecled Zone QOther Zaones Whole S.E. M
Sales [MWh} . 64,925 10,301 . 9,426 84,652
Revenues {10° FMG) 587 148 S T T R 946
Average (FMG/kWh} 9.04 14. 34 22.43 15.19




‘ ~ %~3.14 RERA (ZHHE)

Unit; kVA
S.M.E.E S.E. M Total
Hyd. Th. Hyd. Th. Hyd. Th. Total
Interconnect-
ing Zone
Am Bola 15, 400
Mandraka 30, 000

Antelomita | 11,050
Mandroseza 5,020
Manandona | 2,000

Antsirabe 6, 490

Sub Tetal 13,050 | 11,510 | 30,000{ 15,400 | 43,050 | 26,910| 69,960

Tamatave 5,700 6,190 - - | 5;700 | &,190] 11,890
Fisnarantsoa 652 | 1,630 - - 652 | 1,630} 2,282 '
Others -| 23,432 135] 6,410 135 | 29,842 29,977 )
Total 19,402 | 42,762 | 30,135 21,810 | 49,537 | 64,572 |114, 109

Note Am Bola; Arqbohimummboh

*—3.15 BERKIUVERIRR

1. Substation Facilities

~ Transformers
Item| No. of
\ Sub- 63730 (kV) 63720 {kV) 63/5.5 (kV)| 63/3.2 (kV}] 60/35 {(kV) 3575 (kY) 20/5 (kV)
Stations
Company Set| kVA | Set kVA | Set| kVA | Set| kVA | Set] kVA [Set| kVA |Set| kVA
S5.E.M 4 1 2,000 2 | 14,000 11 15,000 4 | 30,000 - - - - - -
S.M.E.E 9 - - - - - - - - 3 22,500| 12| 44,100 | 10| 27,080
2, Transmission and Distribution Facilities
Item Length of Line (km) N
o. of Note
Company 63 kV 35,30 kv 20,15 kV 5.5,5kV Low-Voltage | Transformers
S.E.M 189.3 - 44.2 434.1 43,3 489.4 238
S5.M.E.E - 170.0 51.4 394.0 - 929.0 906 No. of Transform-
ers; 1971

Note: S.E.M - Figures shows in 1974
S.M.E.E - Figures shows in 1973



R—3.16 WAMABEMA (19735 )

H S.M.E.E S.E.M
e MWh !E'L:':ncs lr:::'frlnu e Mwh I!"‘;:G 5::xRWh

Tananarive 82,277 1,524, 368 18,53 Interconnected Zone

Antsirabe 36,102 | 458,486 | 120 Tananarive 64,925 | 586,833 | 9.04

Flanarantsoa 3,129 104, 747 28.09 Sub-Total 64,925 586,833 9.04

Tamatave ‘11,128 i 198,211 17.81 Except Tananarive

Majunga 30,215 448,836 14.85 Moramanga 2,631 41, 505 15,78

Nossi-Be 2,467 47,296 | 1917 Ambatorampy 220 3,347 | 15.185

Morondava 899 19,539 21,74 Grand-Tana 7,450 102, 885 13.81

Diego-Suarez 5,495 149, 313 27.17 Other zone 9,426 211,455 22.43
‘| Mananjary 607 16,424 27,05 Sub.Total 19,721 359,192 18.20

Total 172,919 Z, 967, 240 17,16 Grand Total ’ 84,652 946, 025 11.18

x-3.17 EEBETKHER

1. Tarifls of Energy

Lighting Domestic Use
Frivate FPublic Max. Price Iat Stage Znd Stage 3rd Stage Off Feak
Tananarive i 31.367 28.013 18.700 18. 700 11,977 14,965 10, 483
Antsirabe 40. 687 32.816 21.211 27.211 17.782 13,633
2. Tariff (Power) Special Contract
Low Voltage High Voltage 5 Ly

Customer Customer o B

Charge MAX. | Charge MIN. lat Stage | 2nd Stage | C.C, MAX, |C,C. MIN, | Ist Stage |2nd Stage |3rd Stage
Tana. 147.21 139,32 23,307 22.597 184.01 148.79 13. 445 12.101 10,084
An. 1,186.356 1,122.80 30,539 30.048 1,101.62 BB9. 77 18,808 18.053 16,921

Nate: C,C: Customer Charge
3. Tarilf (Power High Voltage = 5 kV)

Customer Customer Intermediate Off Peak
Charge Charge Peak
MAX. MIN Ist Stage | 2nd Stage | 3rd Stage | Ist Stage ! Znd Stage
Tana. 168,02 297.57 13,446 10,757 9.412 8. 068 6.723 13. 446
An. 3,381.13 . 18,808 11.211 9. 066 8.25%9 21.461

4. Tariff {(Power High Voltage>5 kV}

L]
Tara. 368.02 297.57 12.625 10,122 8.852 8.068 6,723 12.625
An. 3,381.13 17.741 10. 942 9.066 8.257 21,461

5. Supplementary Taxes

Lighting Domestic Use
1st Stage Znd Stage Max. Price 1st Stage 2nd Stage Peak O!f Peak
Tana. 0.68 0.75 0.25 0.25 0.25 0.25 0.25
_An. 1.32 1.55 .0} 1.01 1.01 0.50




%-3.18 BRAXTHARE (TR )

Unit; MW
Item 1972 1981 1986 1991 1995 Note
Most Probable . T
Public Sector 32.2 50.0 68.9 98.7 130. 4
Ferrochrome - 16.5 32.5 32.5 32.5
Total 2.2 66.5 101.4 131.2 162.9
Rate (%) 100 207 315 407 506
Maximum
Public Sector 2.2 50.0 71,3 107.2 152.7
Ferrochrome - 16.5 2.5 | 48.5 48.5
Total 1.2 66.5 103.8 155.7 201.2
Rate (%) 100 207 322 484 625
Minimum
Public Sector 32.2 50,0 68.9 98.7 130.4
Rate (%) 100 155 214 307 405
£-—3.19 BHERBE (RBVH)
Unit: GWh
Item 1972 1981 1986 1991 1995 Note
Most Probable ’
Public Sector 144 228 320 467 628
Ferrochrome - 87 232 254 254
Total 144 315 552 721 882
Rate (%) 100 219 383 501 612
Maximum
Public Sector 144 228 331 507 736
Ferrochrome - 87 232 360 383
Total 144 315 563 867 1,119
Rate (%) 100 219 391 602 777
. Minimum
Public Sector 144 228 320 467 628
Rate (%) 100 158 222 324 436




®-3.20 BXDHE (—HAE)

(2) (1)
1 2 3 4)= 2 5 6)=i—
(1) (2) (3) (4= {3 {5) ()(5)
Sales Growth | Growth Ela- Popu-~ Energy
Year Rate of | Rate of sti- lation per Note
Energy| Enerpy G.D.P city Capita
GWh % % 103 | kWh/capita
1966 73.2 9.2 670.6 109
1967 85.3 16.6 683. 4 125
Ly L
o )]
.1968 94.7 ¢ 110 g @ 711.8 133 _
- ~ ~ o
™M — — 3
1969 99.0 S 4.5 o 721.7 137 g
1970 | 108.2 9.3 750.5 144
1971 | 119.5 10.5 176 153
1972 | 129.8 8.6 804 161
]
1973 | 133 2.6 2.0 829 160
1974 | 136 2.6 2.0 855 159
1]
1975 | 141 3.9 »3.0 “ | 886 159
o — 'g
1976 | 148 5.2 | ¢ 4.0 913 162 ‘gf
1977 | 158 6.5 5.0 943 168 ;1-1
1978 | 168 ' [ 974 172
1979 § 179 u p 1008 178
[ o
£ S “":
1980 | 191 = S = |1039 184
1981 | 203 9 T
1982 | 216 l L i




. . R—3.21 #BENCLREEE
Residential Low Valtage High Voltage Fublic Total
3 Increase Increane Increase | 3 Increase| .3 nar1gIRCTEATE
Year 10Y X'Wh]Ratlo Rate ol kWthnio Rate 103 xwh|Ratio Rate 10? kWh|Ratio| Rate 10° kWh|Rat Rate
1968 | 24,941] 26,3 - 4,704 5.0 - 56,742710.0 - 8,253] 8.7 - 94,700) 100 -
69 26.342 26,6 5.6 5,008] 5.1 5.1 58,873]59.4 3.8 8,777] 8.9 6.3 99, 000] 100 4.5
70[ 28,075]25.9] ~ 6.6 5,051 4,7| &~ 0.9 65,853|60, 9 c:ll.‘) 9,221} 8.5 - 5.1 108,200]100 |= 9,3
71| 30.506[25.5] 7 8.7 st 3] T e | 72620 12,6 9,701 | B.1|| 5.2 | 19,500{100 [ 10,5
72| 30,627] 2.6 0.4 5,305 4.1 3.5 84,386 05.0 1.8 9,482| 2.3 -2.3 129,800 100 8.6
73] 30,674123.1 0.2 5,23 3.9 -1.3 87,478 65,8 3.7 9,612f 1.2 1.4 133,000} 100 2.6
< -
g1 41,990 21 - o.140| 3 1 | t42,700)70 @ 12,170 6 ™1 ] 2030000100
I~ -
v ~ ~ - 8
86| $3,580] 19 6,780] 3 206, 840173 14,800} 5 252,000 100
* ° - °
- o w ~
91| 71,6900 17 7.860) 2 307,570076 18,880 ] 5 406,000 | 100
- ™~
™~ ~ o w r
95| 93,99¢ 1o 8,840 2 420,230|78 22,940 | 4 546,000 | 100 .
Note: Increase Rate; 1968 - 1973 - Actual,
2 Geometric increase rate
£-3.22-(ANBER-RX
S E.M - Interconnegted Zone
1968 1969 1970 1971 1972 1973
TANANMARIVE
S5.M.E.E 3 kW 7,200 7,200 8,640 10,370 12,4000 11,000
Cons.10°kWh 20,284 31,063 32,792 36,228 31,787 30,193
Paper Mill kW 1,700 1,700 1,700 1,700 1,700 1,700
Cons.10%kWh 6,717 7.185 6,537 6,867 6,630 9,453
Total 3 kW 8,900 8,900 10, 340 12,070 13,700 12,700
Cons. 10°kWh 27,001 38,248 39, 329 43,095 18,417 39,646
GRAND TANA({1) )
Radio Mederland 3 kW - - - - 2,000 2,000
Cons. 10" kWh - - - - 2,493 5,581
SOMACOU kW - - - - - . 230
Cons.10%kWh - - - - - 672
Total kW - - - - 2,000 2,230
Cons.103kWh - - - - 2,493 6,253
MORAMANGA
Plywood Industry 3 kW - - 400 400 400
Cons.10°kWh - - B82S 864 1,112
ANTSIRARE, )
5.M.E.E kW - - - -
. Cons.103cwWh - - - - 5,583 25,279

Nte : Cons. : Comsumption




onnected Zone

k-3, 22-RIKNBEER-KR

‘ 1968 1969 1970 1971 1972 1973
TANANARIVE

Hilton Hotel kW - - 280 400 400 400
Cons. 103kWh - - 701 1,814 1,690 1,890

Biscuit Industry 3 kw - - - 300 300
Cons. 107kWh - - - T16 722

Radio Station kW 520 520 520 640 640 640
Cons, 103kWh Z,142 2,311 2,013 2,630 2,917 2,760

Railroad kW 310 330 330 130 330 370
Cons. 103kWh 907 963 931 941 856 851

STIMAD kW - - 240 240 240 240
Cons, 102kWh - - 1,864 1,846 1,562 1,286

University kW - - - - 280
Cons.103kWh - - - - 657

Total kW 850 850 1,370 1,610 1,910 2,230
Cons.103kWh 3,049 3,274 5,509 7,231 7,741 8,166

ANTSIRABE

Textile Industry kW 3,750 3,750 4,000 4,000 5,940 5,940
Cons.103kWh 17,349 16,210 19,200 21,959 26,870 28,268

Beer Company kW 275 275 475 475 560 560
Cons.103kWh 1,552 1,569 1,835 1,943 2,190 2,403

Total kW 4,025 4,025 4,475 4,475 6,500 6,500
Cons. 103kwh | 18,901 17,779 21,035 23,902 29,060 30, 671

*—-3.23 7070 LEEORBERAELIURTHE

Production Plan ﬁ::ﬁ::iinl:::er & Energy
Item
Number of {| Production Load Consumption
Year Furnaces {ton) kW) {GWh)
1 1981 1 15,000 16,500 84.8
2 1982 1 19,000 16, 500 101.5
3 1983 1 22,000 16, 500 112.8
4 1984 1 25,000 16,500 124.5
5 1985 1 25,000 16,500 124.5
[ 1986 2 44,000 32,500 224.8
7 1987 F4 50, 000 3z, s00 245.3
8 1988, 2 50, 000 32,500 246.3
9 1989 2 50,000 32,500 246.3
10 1990 2 50, 000 32,500 246.3
11 1991 3 69, 000 4B, 500 345.8
12 1992 3 75,000 48, 500 367.3
13 1993 3 75,000 48,500 367.3

=3
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Name of Power Station é:::::::: —“A-nuﬂ T -:\:cra:: o
. Energy Cap. Peak Cap, Note
w | Antelomita 11,050 kVA 55 GWh 6.3 MW 8 MW
% |42) Manandona 2,000 10 L1 1 )
Z 113 Mandraka 30,000 63 7.2 18
Total 43,050 128 14,6 27
1 Stage Plan *] 2 *3 LL]
{1-0-B} kVA MW m3fsec| MW A .
Max.Flow 30 m3/sec 33,500 x 2 48,0 {27.1) | 48.0
ditto 45 " 33,500 x 3 57,2 (31.8} | 81.0 (70}
60 33,500 x 4 61.4  (34.1) | 97.3 (&7
‘-g Z Stage Plan N kVA *] .2 *3 L
g {2-1-A) 30 m”/uce 22,100 x2 1,7 (21.1) | 3.7
a ditte 45 " 22,100 x 3 7.2 (31,8) |52.8 (70)
ditte 60 " 22,100 x 4 39.9 (34.1) | 60.4 (70}
(2-2-A) 30 v 25,500 x 1 16,3 {27.1) (#78.4 (70) | *include 2-1-A
ditte 60 v 25,500 x 2 20,5 {34.1) P91.6 (67) | *include 2-1-A
Note *1, lh?wl LS5-day output in May. ’ *2, shows LS-day Natural Flow in May,

*3. show the Peak Cap. on the LS5 day in May, *4, shows L5-day Load Factor in May in assumed year,

F—3.21 ANRRHTHRENMS

Item ::;:‘ilt:«d(wm c::::;i’z;:y Note

Existing Plants

Mandroseza Power Station 5,020 3,500

Antsirabe Power Station 6,490 5,500 S:;:b’:l‘i:;' ve

Sub-total 9, 000

Ambohimanambola Power Station 7,700 x 2 12,000
Proposed Flants ‘

Diesel Plant 7,700 6,000 Unit Capacity

13,750 11,000 " )

i Gas Turbine Plant 18,750 15,000 "
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695.8 462.9 438.3 348,13 2B89.3 257.4 249.3 242.6 233,6 199.4

197.6 186.4 178.9 173.5 168.0 163.1 161.1 156.1 152.2 150,2

145.0 142.3 140.3 137.3 135.6 132.6 13,2 129.1 128.9 125.0

124,4 1211 119.9 117.9 117.0 114,4 113’1 112,6 110.8 109.9

109.2 107.9 107.4 104,7 104.2 103.4 102.7 101.9 101.2 1QO.8
9%.6 99.2 97.7 96.6 96.2 94.8 94. 4 93,5 9.4 93.0
9.0 90.6 90.2 89.8 89.6 B9.0 87.8 87.5 87.3 86,4
B6.0 B5.3 85.1 84.8 84,3 84,2 83.8 83.6 82,7 8z.5
81.9 81.3 Bl.1 80.9 79.9 79.1 78.8 78.8 78.4 7.9
7.3 7.1 76.9 76.4 76.3 75.9 75.6 75.4 75.0 74.8
74.6 74.4 74,1 73.4 73.1 T2.17 2.2 7.9 7.7 7.6
L5 1.5 70.9 70.4 70.1 69.7 69.7 69.5 69.2 69,0
68.8 60.4 68.2 67.8 67.4 6.3 66,9 66.5 65.5 66.3
65,9 65.8 65.7 65.5 65.4 65.2 64.9 64,5 64,2 64.1
63,9 63.8 63.6 63,5 63,3 63,0 62,9 62.8 62.6 62.3
62.1 62.1 61.8 61.3 62.3 61.1 60.8 60.7 60,4 60,3
59.9 59.4 59.3 $9.3 59,3 59.1 58,6 58.4 58,4 58,2
58.1 58.1 58.0 57.6 57.2 57.2 56.9 56.7 56.4 56.2
56. 1 56.1 55.9 55.8 55.7 55.6 55.5 55.4 55,3 54,9
54.8 §4.5 54.3 54,2 54.1 54.1 53.9 53,5 53.3 53.2
53,1 53,0 52,8 52.7 52.4 52.3 52,2 51.8 51.7 51.4
5l.2 51.1 51.1 51.0 50.8 50,1 50,6 50,6 50.3 50.2
4%.9 49.9 49.8 49.6 49.4 49.3 49,3 49.0 49,0 48.7
48.7 48.6 48,6 48.3 48,1 48,0 47.7 47.6 47.5 47.4
47.4 47.3 47.1 47.0 46.8 46,7 46.5 46.4 46,3 46.2
46.0 45.9 45.7 45.6 45,6 45,4 45,2 45.0 44.9 44.8
44.7 44.6 4.6 44.3 44.3 14.2 44.0 43,7 43.5 4.5
43,5 43.4 4.3 43.2 43.1 43.0 42.9 42.7 42,4 42,2
42.2 41.9 41.8 41.7 41.6 41.6 41.5 41,3 41.2 41.0
40.9 40,7 40,6 40.2 40.0 39.7 9.7 39.4 39.4 39.3
39.1 39.0 8.9 38.8 8.6 38,4 38.3 38.2 38.2 37.9
37.5 37.4 i3 7.0 36.9 36.5 36.3 35.9 35.7 35.6
35.4 35,3 5.0 4.8 4.5 3.2 34,1 33.8 e 331
330 2.8 32,5 32.3 32,1 32.1 31.9 3.7 3L.5 31.1
31,0 30,8 0.6 30.4 30.4 30.2 30,0 29,9 29,5 29.3
29,1 28.6 28.6 28,13 27.8 27.7 27.5 27.3 27.2 26.5
26.0 25.6 25.3 24.3 23.9

%—-3.30 FryTFHALIBBKERR

147.0 144,0 41,0 31.0 131.0 131.0 130.0 130.0 122,0 120,0
120.0 108.0 107.0 106.0 102.0 96.0 95.0 9.0 8%.0 87.0
87.0 86.0 86.0 85.0 84.0 82.0 B1.0 81.0 81.0 78.0
76.0 _76.0 75.0 68.0 67.0 66,0 65,0 64.0 64.0 63.0
63.0 63.0 62,0 60,0 58.0 58.0 57.0 57.0 57.0 57.0
57.0 57.0 56.0 56.0 55.0 54.0 54.0 53.0 53.0 53.0
53.0 52.0 52.0 52.0 52.0 51.0 50,0 50,0 49,2 49.2
49.2 49.2 49.2 49.2 49.2 48.4 48.4 47.7 47.7 47.7
46.9 46,9 46.9 46.1 46.1 46.1 46.1 45.4 45.4 45.4
45.4 45.4 45. 4 45.4 45.4 4.6 44.6 44.6 43.8 43.0
43.0 43.0 43,0 42,3 42,3 42,3 42.3 42,3 42.3 42.3
42,3 42.3 42.3 41.5 41.5 41.5 41.5 40,9 40.9 40.9
40.9 40. 9 40.9 40.9 40.9 40.2 40.2 40.2 39.6 39.6
39.6 39.6 39.6 38.9 38.9 8.9 38.9 38.3 38.3 38.3
.7 7.7 - 3.7 37.7 31.7 3.7 3.7 37.0 37.0 37.0
37.0 7.0 36.4 36.4 35.7 35,7 35.7 35.7 3s5.7 5.7
35,1 34.5 3.5 34.5 34.5 34.5 34.5 33.9 3.9 33.9
33.9 33.3 33.3 33.3 2.7 32.2 3.2 32.2 32,2 3z.2
32.2 32.2 2.2 2.2 31.6 31.6 3.0 31.0 31.0 30.4
30.4 29.8 29.8 - 29.8 29.8 29.8 29.8 29.2 29.2 29.2
29.2 29.2 29.2 29.2 28.7 28.7 28.7 28.7 28.7 28.7
28.2 28.2 28.2 28.2 28.2 28,2 28.2 28.2 28.2 28.2
28.2 27.8 27.8 27.8 27.3 27.3 27.3 27.3 27.3 26.8
26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8
26.4 26.4 26.4 26.4 26.4 26.0 26.0 26.0 26.0 26.0
25.6 25.6 25.6 25.6 25.6 25.6 25.6 25.2 25.2 25.2
25.2 25.2 . 25.2 25.2 25.2 25.2 24.8 24.8 24.8 24.8
24.8 24.8 24.7 24.7 24.7 24.7 24.7 24.6 24.5 Z24.5
24.5 24.5 24.5 24.5 24.4 24.3 24.3 24.3 24.3 24.3
24.1 24.1 24,1 24,1 24,1 23.9 z23.9 23.9 23.9 23.9
23,7 23.7 23.7 23.7 23.7 23.5 23.5 23.5 23.5 23.3
23.3 23.3 23.3 23.2 23.1 23,1 23.1 230 23.0 23.0
23.0 22.9 22.9 22.9 22.9 22.7 22.7 22.7 22.7 22.5
22.5 22.5 22.3 22.3 22.1 22,1 22.0 22.0 21.8 21.8
21.6 21.6 21.4 21.4 Z1.3 2173 21.2 21.2 21.0 21.0
20,8 20.8 20.7 20.7 20.5 20.5 20,3 . 20.2 20.0 19.8

19.7 19.5 19.4 19.3 19.1
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, c
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R-3. § RMEHE70—F+y— |

A, Demand forecast B. Computation of estimated output
A -1 [Energy sales , B - 1 [Output from existing capacity |
__ﬁ;is B -2 I Existing c-:apacity I
A-3 Generated energy|' ' B-3 l Development plan |
A4
<— Load factor B - 4 | Additional capability

!
capacity |

A -5 | Peak demand| B -5 |[Total

C Beak(kW) balancel D Energy (kWh) balance
E [ Reserved capacity] F Estimation of fuel
consumption

G Reliability

H | Finalization of development planl :

_43'_
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4) Tx:RX . -
THREKRE, # PRATESS I+ OMoBHFERT 5, 205 bFF IUCTEEOYS
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Site
Item

A

B

D

E

F

Summary

Provision for
Side~track

©

O

B, C, and D require long &istance
portation. D needs railroad bridge

construction to cross over Highway.

Access road

No problems for A, B, C, and E
located alongside main road.

D and F need much construction
costs for access road.

Labour potential

High density of population in
A, B, and C.

Power trans-
mission

Cost comparison for feeder line
construction for power supply:
A>F>B,C,D, E Transmisgsion loss:
compared as D>A, B>E>1-:

Industrial water

Adeguate water supply available at
D and F. Other sites far from water

AlA|A A @ source, therefore costly,
Topography A, on flat ground, needs least land
@ OOOO O readjusting cost. B, C, D, and E
on ground with rise and fall. F on
flat ground with woods.
Geology All sites have good geology

@)
Q

for land reajustment with good
foundation rock for plant building.

Construction cost

General review &

No difference between sites in con-

evaluation gtruction cost. A, B, and C near
Moramanga excel in living condition,
@ OO O O but B and C near existing industrial
zone are susceptible to pollution.
A is free from pollution on wide-open
plain, best in all respects.
Legend: A: site on north side of Moramanga Airport
B: site west of Moramanga industrial zone
C: site in middle point between Moramanga and Mangoro
D: Mangoro
i middle point between Moramanga and Andasibe
: Andasibe- :
Marks: Best @ Good O Fair A\
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Capacity of Furnace Transformer 20,000 kVA

Power Factor x Load Factor 0.75

Load Capacity of the Furnace 15, 000 kW
(20,000 kvA x 0,75)

Furnace Operation Hours per year 7,500 h

Repair of Furnace 1,000 h

Electricity Consumption

(15, 000 kW x 7,500 h)

112.5 GWh

Unit Power Consumption

#4,500 kWh/T

per Year
(112.5 GWh +4,500 kWh/T)

25,000 T

Production | per Day
( 1 Day = 24 Hours)

80T

per Hours
{1 Year = 7,500 Hours )

3.35T

* Other Electricity Consumption 450 kWh

£-4. 3 7xnso0LdERLRHERR

/T

Production Electnm-ty
Consumption
Item
Number of | Production Load Consumption

Year Furpnace (Ton) (kW) (GWh)
1 | 1981 1 15, 000 16,500 84.8
2 1982 1 19,000 16,500 121.5
3 1983 1 22,000 16,500 112.8
4 1984 1 25,000 16,500 124.5
57| 1985 177 25,000 ° 16, 500 124.5
6 1986 2 44, 000 32,500 224.8
T 1987 P 50,000 32,500 246.3
8 1988 2 50, 000 32,500 246.3
9 1989 2 50, 000 32,500 246.3
10 | 1990 2 50, 000 32,500 246.3

—55—
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(Unit: 10® FMG)

lst. 2nd.
Item Step Step
Electric Furnace 1,040 1,200
Furnace proper (lining inclusive)
Power supply system
Electrode system
Cooling system
Wastegas exhaust system
Tapping system (drill mud gun)
Raw Material charging system
Electrical instrumentation
Spare parts (holders etc,)
Tapping and Casting area
Ladles
etc,
Raw Material handling 400 400
Belt conveyer
Hopper scale
Crusher
Instrumentation
etc,
Product processing 240 240
Cooling area
Crusher
Polishing equipment
Conveyer
etc,
Electric system 480 400
Extra high tension system
Furnace transformer
Power & lighting equipment
Other etlectric equipment
etc.




Water service system

Water tank

Cooling tower and pond
Pump and piping

Air compresser and piping
Heavy oil service system
etc.

160

Machine & electrical work shop

Vertical boring machine

Arc welder, Gas welder and Spot welder
Bending roller

Shearing

Forging equipment

Hoist crane (2 ton)

Vehicle workshop

Machine tool for above

etc.

160

Laboratory

Analysis equipment
{Carbon quantitative device, platinum crucible,
Balance, Colorimeter, muffle furnace, PH
meter etc.)

Sampling equipment

80

Qffice etc,

Office and clinic
Senior staff housing

o Change house
Dining hall and restroom
Guest house and store
Bachelor's quarter etc.

80

Building above all plant fence and gate

560

440

Vehicles, truck scale etc.

In-plant road

160

20

Dust. collector etc,

Park and green pelt
Plantation

80

50

Spare

560

250

Total

4, 000

3, 000
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JAPAN
Name Grade Chemical composition (%}
Cr C 5i P S
FCrHI 65 - 170 6.0 <1.5 <0,04 <0,08
High Carbon FCrH2 | 60 -65 | <2.0 [<2.0 |[<0.04 |<o0.08
Ferrochrome FCrH3 | 60 - 65 8.0 <2,0 |<0.04 |<0.06
FCrH5 | 55 - 60 8.0 <8.0 <0.04 <0.05
U,.S.A (Union Carbide Corporation)
Grade Chemical composition (%)
Cr C Si s
High carbon Ferrochrome | 63 - 67 5-6.5 <3 <0. 04
Charge chrome 65 - 70 5-.6.5 1-2
U.S.8.R
Chemical composition (%) .
Group Grade 5i
Cr C P S
L M H
Khr 4 4.1-6.5
Carbon 65 2.0 3.0 5,0 | 0,07 0.04
Khr 6 6‘ 6 - 8- 0




F-4, 6§ 7TnsouD{b$s 8K

Cr,0,4 FeO Si0, AR O, MgO
45.48 16,50 4,43 14.02 10.26
Cr Fe Cr/Fe
31.12 12,83 2.43
Reference
S ,
{1) ize (fine) (%)
Cr203 FeO SiO; AQ: 0; MgO Cr/Fe
49,66 17.76 3,82 12,93 10.50 2.46
50.20 17.88 3.92 13.06 10.77 2.47
50,0 18.4 3.8 13.1 10.3 2.39
Mean values
Cl'zOJ FeO Si01 AQ: 03 MgO Cr/Fe
49,95 18.01 3,85 13.03 10.52 2.44
Source: NIPPON DENKO
{2) Size (lumpy) (%)
Cl'203 FeO Si02 AQ;O; MgO CI‘IFE
4.1 15 5 15 10 2.40

By sampling from "COMINA" ANKAZOTAOLANA ORE BODY

(3) Mean values of above (1}+(2)

(%)

Cr203

FeO

Sio,

A%, 0,

MgO

Cr/Fe

45,48

16.50

4.43

14. 02

10.26

2.43
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1981 1982 1983 1984 1985
Item

l1st Znd ind 4th 5th
kg kg kg kg kg

(1) Chrome Ore 2,500 2,450 2,420 2,400 2,400
(2) Wood Charcoal 850 800 770 750 750
(3) Quartzite 120 110 105 100 100
(4) Lime Stone 120 110 105 100 100
{5) Electrode Paste 50 45 42 40 40
kWh kWh kWh kWh kWh

(6) Electric Power 5,670 5,370 5, 140 4,950 4, 950
(7) Industrial Water 100" g5t got 75¢ 75t

1986 1987 1988 1989 1990

Item

6th 7th 8th 9th 10th
kg kg kg kg kg

{1} Chrome Ore 2,420 2,400 2,400 2,400 2,400
(2) Wood Charcoal 750 750 750 750 750
(3) Quartzite 105 100 100 100 100
(4) Lime Stone 105 100 100 100 100
(5) Electrode Paste 42 40 40 40 40
kWh kWh kWh kWh kWh

{6) Electric Power 5, 140 4,950 4,950 4,950 4, 950
(7) Industrial Water 79" 70* 70 70° 70t




£—4 9 vxzaszoal brYYoFEMEHERR
1981 1982 1983 1984 1985
Item
lst Znd 3rd 4th 5th
Annual Production 15, 000 19,000 22,000 25, 000 25,000
{1} Chrome Ore 37,500 46,550 53,240 60, 000 60, 000
{2} Wood Charcoal 12,750 15,200 16, 940 18, 750 18, 750
(3) Quartzite 1,800 2,090 2,310 . 2,500 2,500
(4) Lime Stone 1, 800 2,090 2,310 2,500 2,500
(5) Electrode Paste 750 855 924 1,000 1,000
gWh gWh gWh gWh gWh
(6} Electric Power 85 102 113 123.8 123.8
Mt Mt Mt Mt Mt
{(7) Industrial Water 1,500 1,615 1, 760 1,875 1,875
1986 1987 1988 1989 1990
6th 7th 8th 9th 10th
Annual Production 44,000 | 50,000 | 50,000 | 50,000 | 50,000
(1) Chrome Ore 106,550 {120, 000 120,000 |[120,000 (120,000
(2) Wood Charcoal 33,950 37,500 37,500 37,500 37,500
{3) Quartzite 4,590 5, 000 5,000 5,000 5,000
{4) Lime Stone 4,590 5,000 5,000 5,000 5,000
(5) Electrode Paste i, 855 2,000 2,000 2,000 2,000
gWh gWh gWh EWh gWh
{6) Electric Power 226 247.5 247.5 247.75 247.5
Mt Mt Mt Mt Mt
{(7) Industrial! Water 3,495 3,500 3,500 3,500 3,500




#£-4,10 HHHHAYVR b
Tob classification lst Year 2Znd Year 3rd Year 4th Year
1981 1982 1983 1984
Manager 2 2 1 1
Engineer 2 2 1 1
Clerk 0 0 0 0
Skilled electrician 3 3 3 1
Skilled worker 9 6 3 3
Operator 0 0 0 0
Analyst 1 1 1 0
Maintenance man 2 1 1 0
Total 19 15 10 6
F—-4.11 XBVFERYR b
Job Number Job Number
Manager 1 Gieneral skilled 3
Labour
Engineer rA Operator 6
Skilled electrician 3 Total 15




F—4.12 REEERE

Unite 'Con- Un?te Cost Per Ratio
Item sumption Price Ton of. %
{Ton) (Yen) | Products
Chrome Ore 2.4 10,000 24,000 29
Wood Charcoal 0.75 10, 000 7,500 9
Quartzite and 0.2 4, 000 800 0.8
Mate Lime Stone
| Direct ;:;atls Electrode Paste 0.04 [150,000] 6,000 7
Cost kWh
Electric Power 4,950 2.5 12,400 15
Industrial Water 75 2,5 200 0.2
Sub Total {50, 900} 61
Maintenagnc:e Cost and 6, 000 2
Operating Cost
Labour Cost 4,400 5
Sub Total (61,300) | (73)
Depreciation 17,700 21
Fixed | General Plant Overhead and
. 4,700 6
Cost Insurance Premium
Sub Total (22,400) | (27),
Production Cost 83,700 100
F—4.13 RAHHE
Unit: FMG
Sales Price {per Ton of products) 136, 000
Production Cost 72,000
Interest on invested capital
Total and working capital 14,870
Cost
Per Ton | General Administrative Expenses,
°§ o | Sebling Administrative Expenses 43, 000
products and Freight
Warehouse charge etc.
Total 129, 870
Total Cost + 4, 000 {FMG) 125, 870 133,870
Profit {befor Tax, per Ton of products} 10,130 2,130
Annual Profit {25, 000 Ton) 253,250,000 |53, 250, 000




Fz—4.14 E3NABHE

Volume Total A B
Year of Cost
Production (FMG) Profit Total Profit Total
sold (Ton) (103 FMG) | (103 FMG) | (103 FMG) | (103 FMG)
1981 15,000 169,218 A 438,280 4 438,280 4 558,280 r 558, 180
1982 19,000 151,437 A 217,266 A (55,546 - 369,266 & 927,546
1983 22,000 140, 688 - 15,109 A 670, 655 4 191,109 |a],118, 655
1984 25,000 132,803 180,200 | a490,455 | a 19,800 |a1,138,6455
1985 25,000 129,870 253,250 ~237,205 53,250 |a 1, 085,205
1986 44,000 128, 058 526,443 289,238 174,443 |a 910,762
1987 50, 000 122,438 859,577 1,148,815 429,577 |a 481,185
1988 50, 000 122,438 879,909 | 2,028,724 478,909 |a 2,276
1989 50, 000 122,438 879,909 | 2,908, 633 478, 909 476, 633
1990 50, 000 122,438 879,909 | 3,788,542 478,909 955, 542
Note: A = Total Cost - 4000FMG
B = Total Cost + 4000FMG
& : Delicit
x—4.15 HiBMEE
Year u.c.C Ma_rk“ Notes
Price
1970 Z 23.6
1971 23
1972 20
1973 20
1974 42
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Diego-Suarez

Majunga

Andriamenao
Chrome mine x

Morarg
Tamatave

Tananarive

Moramanga Andekaleka
{ Ferrochrome Plont ) { Hydroelectric Power Stotion }

Antsirabe

Fianarantsog

Manakara
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Tamataye

)
} Andekaleka
()

o O
o

Moromongo @ Andasibe

9 Vatomandry

North Side of Moramanga Airport

West Side of Moramanga Industrial Area
Site between Moramanga and Mangoro

Mangoro

@@ 6 e &

Site between Moramanga Andasibe

@ And;sibe

—67—
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Area 170,000 m>{500x340m)

Materiol |
Substation Work shop Weighing and Water S
mixing
S
[ ]
>
S
o Chrome ore storoge
Dust s
Collealtor @ o
-
2nd 1st o
" [ |
[ =4
Slag yard —-()——O— 3
|_Furnace | Furnace Eg"
Cooling Breoking _7,.
Polishing s
Wood Chorcoal g
Storcge >
2
Production E
Warehouse -
Q
X
Q
o
“ S
Quartzite o
storage
Green Belt
L L, /LD
7 ! -
. ; Loboratory Lime Stone
Bachelors house ;
/]
%
7
/1 Parking place
9 ., .
Front gate
Road
Scale
0 50 100 m
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ZT1
Iy

4F1,

@ Furnace bndy
{21 furnoce lining
{(3) Elecirode

@} Transformer

(5} Chorging Lun

(6) Charging chute

(7) Rotaiton equipment of the furnoge
(8) Topping equipment

(9 Belt conveyer

=1

2Ft,
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Chrome Ore Charcoal Quortzite Lime Stone Electric

J J J J Power

—— /

J

Electrode Paste

Slag

payaies

Crushing Weighing
Feeding

ﬁﬁlﬁiiﬂﬁ

Smelting Tapping Casting

i\ — g (@1~

Railway Storage Screening Crushing
k T
Loading (for Export)
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from ANDRIAMENA from ANDASIBE Lime stone and

Chrome ore Wood charcoal

Quartzite

{Truck or railway|

torage eac material yara '

1

ITransport to material plant by shovel loader |

{ Crush and storage to each hopperscale |

[ Weigh and mixing |

LBelt conveyer and revolving

belt conveyer ]

I_Furnace material tank charge bin I

from ANDEKALEKA
Electric power

{ Power reception transformer |

] Furnace transforrner]

m Furnace

from JAPAN
Electrode paste

lectrode

Ladle

[ Tapping and Casting]

|Ferrochrome | Sla

B

I Cooling_ I ISlag yard l
Polishing

| Weighing and Classifying |

i
,Primary storage wa,rehouse[
' ¥

I Packing or put in pallet_l

! Railway !

|Loading {for exportrl




Market Price & Cost (10> FMG)

B-4. 8 wBliHEEERE

( High - carbom

Ferrochrome )

"

Market Price
© UC.C (U.5.A)
4 G.F.E {W.Germany)

X  Metal Bulletin
{ Great Britain)

Cost

0O Maodagascar

2 Cost *+4000FMG

X
A
200
0
| o
Sdles Price 136,000FMG o @
o %’
o)
100 P o
o
O ——TT7TT T 7T T T T T T T
‘70 T 72 '73 74 75 tst 2nd 3rd 4th Sth 6th 7th 8th
——= Year
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8 5 B TrThvHKIBRGEORME

5] 7rFAhALAMRORE
511 #4F37)loBR

R4 bF)k, BE1,200mO 7 > 14 ORHECEOFESREL, RILIWOMOT»AY¥ 7 O
BR6EBECHTHRAEL, TFHrvr0oLifi#3shottfTy~ 27 FIllleaiE K
CihtZE 48 70k FROT=752TVT7=3)IlICA/HL, 7V HEr%ETA ¥ i
CHEWTW B,

. RPN, $2,630Kkf KL, BRERE, £FH T LA 1,000 m , S 3,000mm
PliCi b, BhRKRE b o2, #9140 OMEICE -T 1,200 nOEE LTS
HbKNIBULORHRBIRLIMRANE (, KDBRAFOBILAIITD 5,

COF OB R EHBEETS S L LHBTABILTFCE AR, T 248RT
KBHEMERELAE Ty24o7 b 3IFABKEAREIHR, CCCETARFEGNLARRAR
PIPRAEE R D5, PHBHE, 4X 41 FHFELT T Vv HAFETHRELHN LaKHAR
ERBLOTEEEHT 2, 2ATHSDSE, HE 80 mAELL 4 » FERWKUISTAREC
TEREZBEB~OHADWN L BEEFEERKRORBBHAOHBRTERZHALTHE, TZOL S
w4+ s ik, ERE, PRE, THSETALAKEROD 35 ONRBA T BB AN
THs, (—51)

5.2 T¥FhvathionE

MBOL S ZHRE bote# 4 5 JIOKNBARCOTREMNS GHBIRBEESLED L
NThfko DT, T¥FHAVIBEARFEA + 3OS HBIRDAEDHILTNINETLTH
L, BNABERTEEEZLBOIIOT, KNIRBHAL L TRAEAAELH L AR
LTwd, Lid, oKD ASILEEGIC D 2010E~, LA, KHABBCDSHEH I
bimbo T, KBLERRMAELTRVELLBAL LTEBINTE L, TOLYD, TF
HvhibRld, RECD - THi4« 2882 b FCHMAL AT LD bW Tk, T LT OR
Bk, 19724k ED.F KIb, KOrsZzHERLEDIZLEDHLENTNE,

E.D.F EHERHIT(1ERER)

HL7Kk At £ C © 3 3R T Bt 1,884 ka®
EMABTEAR 1,295 x 10° m®
g0 # = - 236.4m
BK IR A EE 211.6m
BAERAKR - 45 m%/'s
%%ﬁﬁtﬂﬁ ‘ 80.5 MW

EFHMERER AR (HER) 649 GWh



%3, MEAHERE-52 CtOoHEERT,

71973 fElcK, REO=»¥rsvpicth, 1 BERORBRE L TKBEILS Y
nx 4S5 )|OHBIRS LU 2 BMRRN PR Ih A, TORBERE~-63, B-54kKRT
EEHTHB, kb, ChIbDIADI968SFCEHENRY Y 732 e 2 EBETRHCHTLED
FBOMAL LWHLTE > TR B,

5.2 AXHELVHR

5.2.1 MBOEH

AR TOMRERIL 1,884 k® TH B, MBPOMFORBIEL, PWIBR THEM
P LUBEFRTDH D, FHRE ST E LB E LS TR, COMRTOETFY
Beifitit, EHICHWT 1,200 mm BETL 225, HNHORADOMA T/ 3,000 mm KT 5,
BHfRdEr 11 A~5 Ao mBIcipl, 6A~I10AREMLZL, TV D, 23, TOMBE4
Y VHOBAERBILRLTWT, 195943 ARBEN - Y120 v ORBRD 5 %,

ARcMF 5 HRPMAFARE- 5 5KKRT 16 +FCHMMM it 7 =~ 7 BWHT
1931 XL REIhFc O ELT, HRTHOK— A5 1 KRTERYD 5,

*/e, RGN, BOKOEEAO Lt 2.6k T F o v D b, 1948 4LHM
HBTEabhTnd, (PEBRMEH 11,8732, 1949~19524F, 1967~19684EXRY)

i, BAMEER, A XUBMRLTARREBROK— A5 2 ~F — A5 5 IKRT,
5.2.2 M

1948 {ELLBRO MM BATRM 0 b A CONBREHLTIORT. 24, B—56, H—5.
7 ANTHREREFHRARBERTo

B b o
F 5 4k (1948~1972) 71.3 m*/s
& & 38 % /K
AR R A 15,7 md/s
355 HE& 27.4 m*/s
275 B 41.4 m*/s
ERPESSEN R 2,249 X 10% o

5.2.3 EfEsiKE

TyTAvAIERBARo SRR (1948 4£ ) MoRREKRE, 1195943 27 H
OF[FLh 2,020 m*/s( E— 2 FR 3,950my/s ) T RELTWwD, 24, BEEHEHLX
B N R BERECHT ABARE, R—5.10E3b0TH3, &3, ZOMMEEDF2%1048
E~19T1E0BRRLESWTETY YIERI b7 cRRIC, I6EHL 197240



ANETEMLTORSETRM LA AR L.

Fe~5. 1 BRE—HXR

BE # E ¥ e oK It € — 7 &
2 470 m¥s 900 m¥s
10 1,365 2,600
100 2,670 5,100
1,000 3,980 7,500
10,000 5,290 10,000

i, E—7MER19504£3 BotikBoFHiiltt - 2iiilok1.9eALHEL
foo BRETBEZKIGEL & LT ERIAKBO -2 MAHAMHE L 2540, 1L000ERERED £€—2
Hfk 7, 500mYs £ 3RA T 50 CO & & O KA 4.0™75 SKa® & % Bo
5.2.4 EHEBKAL

WAD, BRA, BHAKOOTEMACET S KA b 5 IEJNO KA — itk oMK, #ikA
TORMALET ¥ 5 # v RIHOKE L OMBLES A THEL TS S.EM oas%
MATH, BERKBROKMULKOWTHRABDO CABBEIC L DEE Lk EHROKA—
RiPAREE —~ 5.8 TR L, 3,500/ s i FREOKI £ 15305 HB oW TR — 5.2 KRT,
th, KA IMOENTHEY 2 050, -~V adFlOBHREBTAREEH, B
AHMAK, TOKBRIPPOTHAHN, BHADGERT 20T, EkogErbh
SOWBREFLHADK, HRECHET 2586025 5 KftKE FRBNRESOR
BzbBLET B,

£~5. 2 REHRAXE (Q=23,500m/s )

K £ 82 &
A YV — EL.364.2
B v¥— EL.213.5
C v—> El.. 131.4

* Scicnce de la Terre : La Vohitra a An;lekaleka .{ Rogez )

Campagne 1970~1971 Decembre 1971
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¥h, chbOEFARFE RS L FENOVRBBHAL TV, FFENORILERDTD
25554 PRLRPIVCEREECH-THE, AIRERES L FEHEERBZLFCRLL
bR A HMURHERGIR, 55774+ LUVHBTER LB -T2,
HREFRAFALOD P L UCBTHEREATH S,
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F-5. 3 FBRABEEBEANFSOLERR

HfLAF@E| o = 90° €= 60° d=(°
EDHBE D D D
EHEOHES @] & EOMEE &L RO | LA DR
sR— 2R I —
A ERRKS 1,250 800 1,450
BHE RS 1,000 500 1,200
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£-5. 6 HEROHAR

Ltem Unit l-Slage‘D’ev. Plan l Z«5tage Development Plan
1-0-A 1-0-B 2-1-A 2-1-D 2-2-A 2-2-B 2-2-C

Type of Power Station ground | groud | groud | swdoor | geound | eurdor | sudsor
Water Level at Intake E,L| 357.00 | 357.00( 357.00} 357.00 { 206.00( 206,00 | 210,00
Water Level at Outlet " 120.60 120.60 206,00 210.00 120.60 120,60 120,60
Gross Head m 236,40 | 236.40) 151.00 147.00 85,40 85,40 89.40
Loss of Head " 28,90 27.170 13,30 17.30 14.50 14.40 12,80
Effective Head " 207,50 208,70 137.%0 129,70 70,90 71.00 76.60
Maximum Discharge m3fs| 60,0 60,0 60,0 60,0 60,0 60,0 60,0
Generator unit 4 4 4 4 2 2 2
Qut Put per Unit kW 26,500 27,700 18, 100 16,500 18, 600 1B, 800 21,000
“Total Cutput GWh 784 787 516 489 271 271 291
Length of Headrace m 3,807 3,710 1,935 1,920 2,051 2,086 2,225
Length of Penstock " 303 247 198 527 103 218 218
Aqueduct " - 210 - - - - -
Height of

Headrace Surge-tank " 150.0 101.4 55,2 45,2 45,2 45,2 45,2
Height of

Tailrace Surge-tank " 16.0 25.0 24,0 - 25.8 25.8 25.8
Length of Tailrace " 608 859 273 20 250 146 146
Length of Power Statien " 69.0 68.0 67.0 67.0 61,5 16.0 36.0
Width of Power Station 1 16,5 - 18,0 17.0 17.0 13,0 - 16.5 16.5

19.0 16.5

Height of Power Station " 26.5 24,0 28.8 3. ¢ 34.3 3.0 33,0
Access Tunnel " 713 600 330 - 480 - -

£-5. 1 HERopu®

unit: 100FMG

Item i-0-A | 1-0-B | 2-1-A | 2.1-B { 2-2-A | 2-2-B | 2-2-C
Civil Works 4,281 | 4,131} 2,792 | 2,806 | 2,723 | 3,121 | 2,830
Meterials 313 324 105 277 63 95 95
Subtotal 4,594 | 4,455 2,897 | 3,083 | 2,787 | 3,216 | 2,925
Electrical Equipment | 2,210 | 2,210 | 1,721 1,598 | 1,147 | 1,300 | 1,247
Subtotal 6,804 | 6,665 | 4,618 | 4,681 | 3,934 | 4,416 | 4,172
Regulating Pondage 952 952 952 952
+ Subtota} 7,743 | 7,617 | 5,570 ] 5,633 | 3,934 | 4,416 | 4,172
General Expenses’ 174 762 557 563 393 442 417
Total B,517 | 8,379 1 6,127 | 6,196 | 4,324 | 4,853 | 4,689

Transmission Line 1,348 1 1,348 | 1,370 | 1,370
Grand Total 9,865 | 9,727 | 7.497 | 7,566 | 4,323 | 4,858 | 4,689

Note; Cost as of 1972 cgm'bmauon Cost
2-1-A and 2-2-A : 11,821
2-1-Aand2.2.B: 12,355
2-1-B and 2-2-A ¢ 11,8%0
2-1-B and 2-2-8 1 12,424
2-1-B and 2-2-C: 12,264

MFMG
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6.1 BFMBOKE

BHEHNT, »ORENZMEFRNE AHT RO RROFRER - o LORIIC, 1976 ~
1%5$0MM-EEOﬂkﬁﬂ&ﬁﬂﬁ%mﬁkﬁﬁgﬂﬁﬁ&.MEﬁﬁIUgﬁﬁﬁitﬁﬂﬂﬁﬁ
CBBLT, 1BMREE (1-0-BR)L2EMRBRR (2—1~A& 2~ 2—-AR) LERRLE,
KCEsr —AONBRERELTHHLT, TORBEETHB LA, T6IC, ZHEELLNDHHE
FRUMIC X ARARL Y, FiROFERIE MBMB LT 2 ok BOFy v ¥ a 70 -2 LTHE
HEMHOBM LT %2 5 %,
BRECEROEHRHR—ELEAL T, RIBFNI AN EZFARBHI AL Rl L,

6.2 BEEMDOHE
REGREEIRTREABRAEOREG LARLZ r— A LW THEL, 1 BRABRE 2
BHBRELRTILE-6.1 ~R—-6.3KRTLEDITH S,
(HMEFEMER—A.6.1 ~A.6.6 )

LRk, 7xn2v aA0BBERSIPEE, 1BRRERL 2BABRE IS IHH 12 %
METRANKEEMR TS5, 7202 o aFERLWRSWKRESES 9 M ETERENHCE
FBfitHiT L EBKRLTWE,

6.3 ZROMELAMIESR
BREFGOBHELRELZFOF 4 — ¥ BROEER T, THEEL LA,
EEERLEROEIAGHBR L OZEELHERELL, 7 7H v i OKIRBHORMBERKS0
EMcBEZHEKCL DY, ERFERTETIRTREERR—-6.10LD L5,

(B ZR— A.6.1 ~A. 6.6 ) _

CORLCING, NESOHMUMIRLy—=24,3,21,65¢%b, 72020 aBR(BIAF2E
BR)#H2BACEY 14 $LH(, COBBER2WHATS 11 $BET, +HRBLEOS
B7u Y0 b THBT LERLTWA,

ik, 7xzm 2R A%E#‘éé%%l@ﬁ:, FVRACHE~H 20 sBENEENR N,
(F4—Er ABEROREMIFE—A.6.1 ~A.6.6)

6.4 B¥tomst _
35, AROEEHNFERS BT 2L E-6.20L3 b TH D, 2 RHARRL1 ZHERE
Ch~, BREORARTHLIh, HREHEINEHTH 2, 2, ROLHFIKC L) KBHBLT
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RoRBOREOR 4y ¥ 27 A ERTER-C3OERD ER B,
({ MR~ A-6.1 ~A.66)

CORECIAH, 2BRRROBAL, KERSLHL L LARBIIOHAREHES &
7za2 0 AORMHENE (RER10.32 ER) LL3RAKL Y, BHLoMmrs
v, 2 BEIS RICHN | BRRT HEERSSIRFOREHS M LIRS 5 £ %4 bhb,
. REHRR OGS

R E DT, @7 %, TEOBEIIE ST 304, & HHELTABRSHL LT 2,

6.5 EXRMOHRK

MEoRHEREEET I LROLEF LR 2,

(a) FEFEHCE) BRBRE 2 RABRRIAZEHRZ W,

b) 2 BEIREE 1 RARRCE~REBINERTH 5,

(c) 2BHRRAXEZY 2HSNBICLZRAKLY, MBEOFZRE W,

@ 2BBROBRAETY, 7020 s0RERZWREKH, BHEOMSEHRYMHEM
HFFHHE, ffbr» ORBEHMARC LY FEORP MW 2L BEHD B,

(€) 2BHRRT7 o/ o 2aBEOLANANBKLH(, MBLOMELLZ!, Bi LW
REER D,
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x—6. 1 ABRHE
Case ) D.emé.n‘d No of Furnace Development Plan I.R. R, (%)
Case 1 Most Probale | 2 Farnaces | -1 ‘StepPlan |  13.44
T w 2 " 2z " 13.56
" 3 ‘ - Maximum . .3 "o e " 14.45
"4 o 3 g "2t om 14.65
"o Minimum 0 “ 1 " 10.92
"6 “u 0 " 2 n 11.23
#—-6. 2 FEINNEREZDILE
Unit: 106 FMG
Year Most Probable Maximum Minimum ]
1-StageFlan|2-StagePlan || -StagePlan|[2-Stage Flan|l-Stage Flan 2-Stage Plan
1976 1,454 1,454 1,454 1,454 1,454 1,454
1977 2,912 2,294 2,912 2,294 2,912 2,294
8 3,560 2,873 3,500 2.37} 3,560 2,873
9 4,062 2,972 4,062 2,972 4,062 2,972
1980 3,121 2,205 3,121 2,205 3,121 2,205
1 - - - - - -
2 672 524 | 672 524 . -
3l L, 1,828 1,111 1,828 - 524
4 2,051 1,088 2,051 1,088 . - 988
5 1,162 2,906 1,162 2,906 - 1,088
6 - 1,955 - 1,955 672 1, 065
7 180 2,517 180 2,517 1,111 -
8 30 1,975 30 2,767 1,211 -
‘9 - - - - 1,162 1,841
1990 - - - - - 1,955
1 - - 1,632 - 180 2,517
A - - 792 840 30 1,975
3 792 792 - 792 - -
4 792 . 792 792 - . -
5 792 B840 792 - -
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X—-6. 3 FywrazZno—

e © Unit: Pxin FMG/kWh

L ) Cash Flow in IO6FMG
2 Furnaces No Furnace ’

Year Unit Fx Cash Flow g:it ' Cash Flow ‘
Pub. |Fe-Cr |l-StageFlan|2-StagePlan| Pub, [l-Stage Flan|2.Stage Plan
1981 7.20 3.90 -411 -121 7.20 -725 -442
2 " " -236 47 " -623 -340
3w T L-311 -140 "’ -837 -483
4 1" " -180 3 " -713 -360
5 l " -162 67 " -576 -224
6 6.50 3.50 46 72 6.50 -484 -131
7 " " 195 254 " -334 -302
8 ] “m 253 319 " -172 -141
9 " " 409 -43 " 9 42
1990 " " 458 76 " - 166 146
1 6.20 3.20 598 164 6. 20 4 2N
2 7 0" 710 125 n 215 470
3 " 1 789 208 " 332‘ 25
4 " . 919 371 " 548 267
5 " " 920 428 " 827 514
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BTE T FH v h MO RE BB E

7.1 BMEHKOEW ]

AME R, %SRS LTHFN LA bORMIE TR TREINL | BRARE, 2 BHR
RORBRICKL, HeETRAN L [0 SRUAMA bh i, ThHOMMOMARETS L
Uﬁ%toﬁﬁ&&&oﬁr2&%%ﬁoﬁ#ﬁﬂ&ﬂﬁb.2—1-A.2~2-Aome¢
ORRETERERALAL, B2 - 1 - AME LT T2 v AR I BWMHE, 2-2-AHE
T THVvAR CRAMMNEESGLET S,

7.1.1 &% 7T
TrFavhe BLHEHE, 52 RUFHEOMTE TRICRT,
Ty FAVvIEIRBFEL LT F v 2 B TUAOEO HFMEEERICRT,

1RER 2 BWAT

m  x fr 357.0 m 205.0 m
K f 205.0 m 120.6 m
B % = 152.0 m 84.4 m
% & = 138.7 m 70.8 m
RRXKEABKK 60 n'/'s 60 n/'s
B- KX W B 70,400 kW 36,000 kW
BB EHR 4 2

ﬁﬁ%ﬁgﬁg 516 GWh 271 GWh

7.1.2 HREROREF

1, W2REHRMEHE, - 7.1, F-1.2fbhdI0C T IR BFRARERLIATRK
BH70.4MV , B2REFHLREB2ETCREARHEIDICMW L E-Tha,
COHRBHOEL OO LERMRTI NP HKROL $ 2ALTEZHLTREZIN S,

() IHEK EOL

(b)) BFIHRMEOHLE

© EHoOMWULoMKE

IHEFLORKDP bk, AEE IZABRVTL Y, BEALEEREWIER 282 6 OHEH
52 REFOBBBMATSS ¥ ) 47+ BEICES 5 ATRE 2REFHOHH, SLHALE
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bhaRERLAHMNOEMA 10Kkn RET 20 TCHRENFOREOBELEEL 20, Kic
DRIEO K b 3 A S 1 BILFA 20.5 FMG/kWh T b 512 BEH#33.0 PMG/
KWh TH20THOLEMEOHIERLARTDS, 2 AZREA TOMBHELELD L, §
IBWHFCRVIYPLTMELT, BUBR2E (BI1E8ETHET 3, ) LELAMTRAHDIS.2
MW £ HRL, BRAMFAEATIORAZNIRNLELT2ET R LEKRHIET 70.4 MW
ELRUFREMT 20 %%, 3, 4450 OMREATHKD LM BB ERT 5 2 & #38
TH5, P2RHRUAR—ECRMBR2A2 (AR 1EETM) BREI 36 MW LELAT TITEL
HEL, SURBTHRISEAETTEY, BEANFTEABAT2EE0RERILCA S, T O
CTHBXELEH I BUEF LA~ MARET D, CORAELERL LT 2 RUHOMAD ORER M
6 Km &2 RBROBANLILL N,

COLrsCmBERTOMBUMEBBEOMULTHBLAPE, T2EICHBERELELFE
THBTE2 NI REFrECHARTIF VA TS 2,

BLED&D 6X THREFE LT, 3+ I RBHAtEBLE 1 WEERTR 2 AL 11,
2B EALERTMR 2E2ELAT 2 LMBCABHERT S, FIWMBLLT, F2HRE
Fie—BECBET2HFPRIBDENTRNEETD S, CORBMFROWTORER L5
ftoBELR~-21, 22 X0B~-171, T.2KET,

1.2 ZYFHLHHE1RRBHA
7.2.1 ZARIBED
() MK+
BAKF &1k, BHOKEPK. 197.500Km 07/ v<Bo Litmt BB ns, T
OHAREETLE b BRI RFLIBHBEIC RO R ICTH 1 U 2SS FUERICE b, 41
Feofint 2R LTn5, i, EEMTHTLANES 50 i/ sBERSI T2 LER
AR L 2B, hdr, TOBATRERIFERIO6MER > TN SE72H3,500n/s HTE
KEHETBKILANWL SKERLT, FoXBEHZL TP 2 RAMATREL ko £4
BDARBRBHLTNIR a2 V- Fak Lic, Z¥, Q=3,500n'/s OHTEEOKMESLE
EL. 364.20m T3 3, )
(2) Euko
HAKORERRORKF aF X 2 HEABKH Y &, TO@EICA2 V- 2RHEL,
BIK S~ b R ENE > &0 AQERICHT 5,
3) e
BAKF +ORTONMELXFARLTE, AREHCOHMRZ, d<ChEtgrb24L, &
AT ERwh e L THRT 3P, AEAzBINDRE LTRET 3,
ZP L (I LEORBERRIRK L « REFERICHEN 1 mTHFaT L) 60 o'/ s BT
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oM RAERMICHATS L oI L%,

PO, ERMOMET.LIc 1P, FRAORKOKEELTI Mot eMe &I 2, th
L0 Y — b EETECHKPIE LTRMT 2,

(4) #HIKEE

HKHIERE, 1,937TmE %D, ¥, WASHEHELTEO 80 4lKb/c b 1,550m%
R LL, BRABTmEar2 )~ ETE LAk, TORRBBERR TR E LTORER
BHEELRHOBAS.2mE Lie, 220PLMAR, KBEEAMCHZREFTL20EDE
RELBET2 BN, KEEBLETIZLRE - TKB~OEAKECER L5,

6 y=v2rr2

A=A sREIKOBETACLRLD, Y-Sy OB eh REELB ORI SCL
Twnd, ' '

{6) KEZHEH

KEHERL, RUAE LOMRTRBRLE LTTOER 0GR 2/, 2ABTORNR
14¢L, TP THBEETILIY A&cHET 2,
(7 BT

AT, #HTREL PK. 199.300 Km g SOWMIK 30 T+ b $h 0L ha iR i 2,
REFT~OBBRAKL BANBAFLETH- b3t b, BHTRUFOR BRI CHES
ha, FUHACEHIHNE, AEHIHFOM 0RZRRY b2, 2AFKHIs/v—r L L TH
BARME S50 tobO% 1 HRFMHT 2,
8) HBkgsy—v2r>2

BOKBERSH250m E 2B ADKEBOVY~ S5 v 2 %R, COY—9 22 7 BICY S
ZrF—+ERBT 5,
(9) HokEs

HKBSIERR, 273mE %D, TOMRERAS L ARCERETHRE Lk, 24 L0ES
D80 B HFed 218 mEFELHLLED 55 mgarys Y-k Li,
0 ko

BAKOR, #4rSES >y  A~JlORGRAD LH 60 mLEfiox 4 L FlOBERKHY
S, kP TOHMAENA I NIFEBEREEARELALMATS), HAO EHIKEES
lom BORRBLEH5 2L, KEMKBHELLZETH Y, FkOoiR, BRicowTH,
SEABRIAKBREZLECL D, +ARELMLZLERDS,
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7.3 7FALAB2RRA
7.3.1 :ARIBi&4
{1y Wk#x &

WAL att, AP EVary 4 SNOBGHATHA200mO R4+ F)ICHKITORD,
COlA, EEMEE DEREBELTWS, Fafifiharl, #aReRE(THZ LR D,
BkEBRIKBEO LRt 34, Eii~O¥BRE P T LR PRERTABEE:
bEBICANR THRE Lk,

& B, BREEEAR =2 V- FulT 5,

(2) mkn

Bokor, MkF 4 ELMmIE, TOERMCET TWa R, HARIBRLE? KL LD,
mAOE B LFOMEL SIS LTHAMOMCHEZRT 5,

BAGHEICEA 2 Y ~»2BT 5,

@8} %@t

UL, KEOBHENIL +F » A BORPHBOIHRLIWE, THROHEIL X ahBEGH
DA P 3V ERELTRITE, RPBRICAKKLELRIERMAET AV ET NI
S L7k, RPMERMCABPIIEHAL, LDV E, BPEXEZTLINWeTWIY 2O MK
AE LT, ’

(4) HKes

WKERIERLHE, 2,051m& % b Wi, #HARUTEBLTEO 80%CHk b 1,641 mEiES
L, B2 410 mx a2 ) — b #&E L, TORRE, F1RBFLE-RECERET
WEBEFE, 2BORE, KEEABOREEZEEZLTCBEL, KBEBEH(THTEICLD
KegE~OHEAKECER £ - T b,

(58) v—v2rr2

F1IREmREABRNOFAkQY— 22T 5,
(6) KE&HTH

ZIRBHLAROBETRBIL TS, :HEBOLHEK14LEL, THBLEWTHETIC
Iy 24T S,

(7) BB

FEARBTREL P 205Kkm A 0UBOT 422 £ b o RCHT 5, BRBH~
OEBEFAKE, YV 27 FBEOCNWRHAL L LBNBHAMcETHbH 22 Ex b, TR
LHOREBRAZCELET 2, RUFACHEELS S, SERELOH OEA[YLh 3, 3
KRFIZVv— B, RAHE 8010301 £XHRWT 5, 2+ FTEBRRBBEFAOORA
BEWLCEERT 5,
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8) BABY—v2rr2

BAEIERE, 283mE A ADKBROY -2 22 2R T B, COV— P27 BCRY
s7 b¥—bEBET S,

(9) HukEs

BAKMIER A 283m e Z D), TORKBYEKE & ABICRERE TR & L, 2LOERD
BORLDRD 226mEJMELL, BISTmEary2 ) —1rEYELE,

1y ko

Bk Ot WHEOATHRAK OMMAELTHELTNS PK. 205.900 Kmp ¥ 4 + 5 JI|E#
Y 5,

7.4 FxTHLHEL, BL2RBABKIRHB
7.4.1 Kk H
(1) KERKXOEBE
EERE VAGERE, APEEF IUCHEESORBET AL Iy vy AKENERTHS,

F2REHFOREBBKOKLOLEE E P HFATREO BRI D LB AT I 7KIOH
AVEEIND#, CORMEHBCERTREGHIS (, HHEEOEDH DO T, LEH

i AT 5y AKBEERAT A,
(2} KIAHER
1, F2RUHFOKBEHAELETRICTT,

2 ® iti I HBHEFE|R ﬁ[%l ;‘niktﬂfﬁmméﬁ

{ kW) (m) (/s } £.p.m (m—kW)
miRmH| 752 18,100 138.7 15 500 142 4
BB " 18,600 70.9 30 333 220 2

-

@) KESLOEMES
KR, ¥+ ¥F—Y a YRRBELENWI 9, KEOr—v > 7hLBE TROGUTOES
RiBs O hilab &,

ey PLBOER

FIRBHE KA 1 ASBEEFORUKES KA — ( 2.4 —0.351 )

W2RMWH ” —-(23-0.717 )

4 AnO#
KEDOAOFOHIRR <2754 <A77 BRAT 3,
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7.4.2 REH
() RMBROHLE
1, F2RUFORBRAHNL TRICRT,

n AT EIE #|B B OER|EER|®L
B = v [Cxv ) L ca) [ (m) [Crpm) | G12) |8

MR | swsiat 22,100 | 11.0 | 1,210 | 80 500 50 4
2k v 22,500 11.0 1,239 80 333 50 2

o323

(2) WHHR
RMBOBHEXE, BAO =y —~2 -7~ (KBX) e T 2R e #AT 2,
(3) ByEEh
AR, RUMBROoEM ECEEL . AMRTHRTIIEE L LA L+ s,
7.4.3 EEES
(1) EEEZOHHR
AIHE, BB EEBR=>=o b HRE LAH, AKd -T2 2R{T2DA
FERTEZBLIRTHBR2AKHEL, ZER1BORRHT I LBHxD 5,

g2 % (kVAY | (wv) | (kv ) | (Hz) w8 AR RLBRER

BIRTH = ET| 22,100 11.0 150 50 BRI 4

;e ’ 22,500 11.0 150 50 ’ 2

@) BHEHR
HTRREROEEEZORAHRCHEMASRE RAT S, 2+ 0F 7 — 7 1 OiEHR
TEBOs 7782 bxzvy r> P EEEBT 5,
7.4.4 BHHEAR
BARMREESRARE L, BREEASRBICE DAL ILZHINE,
EARMF, $hEs I CEES 2RAML EORE A0, 4REICHEBEGBICRT &
51, TOEMICLELENS EfiE BTEAES, TS BESXEXHZEInG,
T/, 150kV REBR 10K X0 THBEAFTAO 150k V 5IAR A L USIHBERRAO EN &
IR HERE 2 AR O DICFB B2 St ~4 ~2BHB L BT 5,
7.4.5 FIFER
SEROMEE | ABIEHR &+ 5, SIMFHEMAORC KR, TcbbRFERNEE
F%x9,
7.4.6 TOMOBEEE
() %, HkER
A, RERBOHBERDAFLIVREBO Y- —5—, IXEBOA A2 —F % &
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, CF-1. 1 FUFEALAB—RUFETE
Structure Item Specification Stage
Intake Dam | Type Gravity Spillway Dam lat
Crown Elevation EL 357m EL 358 m
Length 50 m 50 m
Height B8m l1lm
Volume 4,550 m3
Scouring Gate Radial Gate
Width; 5.0m, Height; 2.0 m 1l lot
Width; 5.0m, Height; 3.0 m 1 1ot
Design-flood
Discharge 3,500 m3/sec.
Intake Width Width; 4.5 m 3 lot Ist
Design Water
Depth 8m
Screen Width; 16.5 m, Height; }5.5 m 1 lot
Gate Sluice Gate
Width; 5.4 m, Height; 5.1 m i lot
Headrace Type Tunnel, Horseshoe-shaped Section lst
Diameter 4.8 mand 5.2 m
Thickness of
' Tunnel Con-
crete Lining 0.3m
Bed Slope 1:20 and 1:400
Length 1,935 m
Maximum Dis-
charge 60 m3/sec.
Headrace Diameter 12m-4.8m 1st
Surge-tank | . okt 55.2 m
Penstock Type Welded Steel Pipe 1st
Length 198 m
Diameter 3.2m °
Thickness of Pipe 7-32 mm sa=1,300 kglt:mz
Line 1 Line

—120—




Structure Item Specitication Stage
Tailrace Type Tunnel, Horseshose-shaped Section lst
Diameter 4.8mand 5.2 m
Length 273 m
Power
Station
Building Type Underground Power Station 1st
Water Type Francis Turbine {Vertical Shaft}, 1st, 2units
turbine 4 upits Znd, 2units
Qutput 70, 400 kW
Maximum Effec-
tive Head 138.7 m
Maximum Dis-
charge 60 m3/sec
Number of
Revolution 500 r.p.m
Generator Type 3 phases A.C. Generator 4 units 1st, 2Zunits
Capacity 22, 100 kVA Znd, 2units
Voltage 11 kV
Frequency 50 Hz
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R~7. 2 PUYFALIRZRVHTRAHR

Structure Item Specification Stage
Intake Dam | Type Gravity Spillway D;.rn Ird
Crown Elevation 206 m
Length 75 m
Height 7.5 m
Volume 6,760 m3
Scouring Gate Fixed Roller Gate,
Width; 5.6 m Height; 6.5 m 2 lots
Design-flood 3
Discharge 3,500 m” /s
Intake Width 6.0 m, 4 lots 3rd
Design Water
Depth 4,35 m
Scrren Width; 27.0 ' m Height; 5.0 m 1 lot
Gate Sluice Gate,
Width; 4.6 m Height; 5.5 m, 2 lots
Settling Basin| Width 4,8m -31.0m 3rd
Length 152,5 m
Design Water
Depth 5.05m - 3.05m
Length of Over
Flow Section 50.0m
Regulating Gate | Sluice Gate,
Width; 4.0 m Height; 4.5 m, 2 lots
Width; 4.0 m Height; 3,0 m, 2 lots
Scouring Gate Sluice Gate
Width; 2.0 m Height; 1.7 m, 2 lots
Headrace Type Tunnel, Horseshoe~shaped Section 3rd
Diameter 4.8 m and 5.2 m

Thickness of
Tunnel Con-
crete Lining

Bed Slope
Length-

Maximum Dis-
charge

0.3 m
1:20, 1:40
2050 m

60 m3ls
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»

Structure . Item Specification Stage
Headrace Diameter 20m -4.8m 3rd
Surge-tank Height 45.2 m
Penstock Type Welded Steel Pipe 3rd
Length 103 m
Diameter 3.2m
Thickness of Pipe 5 -19 mm sa=1, 300 kg/cm?
Line I line
Tailrace Type Tunnel, Horsechoe-shaped Section 3rd
- | Diameter 4.8 m
Length 250 m
Power
Station 3rd
Building Type Underground Power Station
Water
Turbine Type Francis Turbine {Vertical Shaft), 2 units
Output 36, 000 kW
Maximum
Effective Head | 70.9 m
Maximum
Discharge 60 m3/s
Number of
Revolution 333 r.p.m.
Generator Type 3 phases A,.C. Generator, 2 units
Capacity 22,500 kKVA -
Voltage 11 kV
Frequency 50 Hz
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B—-7. § MRs8R
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B0 WIS X CRTRE

.1 B B R

Ty FavaKNHBEOBRER I, &1 2105, T2HMHVEED, FIURTERHELED
BT27,483 MFMQ T35, ThERBUEHI, WELS L CXLXTRMICH T, 2 LKA,
RECER T LoE0LKIL% S,

W ;. MFMQ
Z 5 I O 4 S &t
TFhvag18WH | 4,580 8,316 12,896
" e # 2,749| 6,503 9,252
" WOoE 601 | 1,144 1,745
X 2 B B W 1,247| 2,343 3,590
&t 9,177( 18,306 27,483

BHRLTRORKTRR-TH 5,
() i, 19744 12ABK0 L0 TH T, SHOPELHE ARATE W,
) KE, BREBRLZLOBRABHIKXTAMBEEE %W,
{0 THERAERKCEMIZAATFTHREBHEICESWTHEH L %,
() BHHBEORR CITHAHIAALTHNRAI GIKH( AHZ LATFEILSLH, ch
T ATRRELT, £ATHBICKISS, 51—, KEHYE, & bEICERAIWICHS %% 8
LLTh5,
(&) BEROPICREE - &H - ZHF - GERLBDPALIETETh T3, HBFE - L3 - 5
B-TERLGTHRO 10643, BEPHBRERTICL TS5,
() AXLBTHRL197246 AKEDFEAEL ARHEIC L > TREK - 2,
@ IHACHEN 28R 7<=t 4 t~FEINIHBOIRTE 28, COHHE,
ITHRANBRBATIRCEN > THEI LD 0 EEL S,
h ITHEENE, ABKRTTCD3, RRDIRBRIBERSE, 2>+, kifz CEATH
HELEsnLARRHORAL, BIRRERZETH T, ThEABARSE LA,
IBRONREREE— 0.1 ~F— 0.4 KRT, ¢ ORREBOHRICH A THINE, T
#mﬁoit%oﬂﬁ—&s,ﬁ—aemﬁfabbfaa,
Tk, AEHECRBW LI EENRBERERFE - B 1 ~F -8 3WRINBIBR I LESNWT
WTEBL, R-9.7CRF. - .
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9.2 RREMH )

TWHBABE IC b &3 CRFMAD T F 2 RREM BRT 525, £ 2TH, FEFHAER
EMHTO 1kWh b oRBMME RO S, THRBEETBHICHT 5 Wh L b ORBHME X, £ER
KEFTIeERL - TMRCRERMMBOBReArcerTtEb0T, BHREHHAILL
BEOMRBEMELHNT T2 2w O—HHE 2 2,

TyFnavaifl | WA, Re2REFAFIVVARLA2EbEALIORMRICER T HKkWhE )
MBI, WHATROATHRLTHEREBNRTCHRLT, RHaLo2¥0LoK%3,

i ] 1RTH | M2 RWA ft
BOK # BCKW )| 70,400 36,000 | 106,400
EMTREREMAZX(GWhH) 516 271 787
iR /4 fe(MFMG) | 10,555 8,940 19,495
KW & b @ 8 3k(MFMG) 0.150 0.248 0.183
kWh % b 2R & ¥ (FMG) 20.5 33.0 24,8

ERICRI NS L 5 RBTMAIC 21 2 MENEERE 1| REF < 20,5 FMG/kWh, 2 2 BLA
© 33.0 FMG/KWh &% BiE 1, 552 £ @42 MBMIEME 24,8 FMG/kWh Th 2, B, &
ZEMBMOTHIR S 155MFMG s € MMM 31 3 FMG/KWhT3%, 1kWh &b 31 3
FMOOMMENE EREREL10% L EETIE, THESERIRCHT» RERMGKEL T,
3.13FMG/kWht 25, cORBRME, EMEREO LRICL D F — ¥+ ERFATOREEH
1 kWh%b 5 58 FMG.SBLE T2 LhbITEWRBALLEL B,
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-9, 1 7rFHLHFE—-RTHBHN
unit: 103FMG.
i L
Item Foreign ocal Total
Currency Currency
A, Access Road & Buildings
Access Road {to site) 230,000 919, 000 1,149,000
Access Road (in site} 150, 000 150, 000 300, 000
Buildings 8, 000 154, 000 162, 000
Reserve Fund 58, 000 184, 000 242,000
Sub Total 446, 000 1, 407, 000 1,853, 000
B, Civil Engineering Works
Intake Dam 187, 000 183, 000 370, 000
Intake 132,000 103, 000 235,000
Headrace Tunnel 539, 000 425,000 964, 000
Headrace Surge-tank 79,000 61, 000 140, 000
Penstock 34, 000 31, 000 65, 000
Power Station 729, 000 548, 000 1,277,000
Tailrace Tunnel 177,000 139, 000 316, 000
Switchyard 86, 000 71, 000 157, 000
Reserve Fund 295, 000 234,000 529, 000
Sub Total 2,258, 000 1,795, 000 4,053, 000
C. Metal Works
Gate & Screen 65, 000 11,000 76, 000
Pressure Steel Pipe 121,000 33, 000 154,000
Reserve Fund 10, 000 2,000 12,000
Sub Total 196, 000 46,000 242,000
D, Electro~Mechanical Works
Water Turbine 1,090, 000 50,000 1,140,000
Generator 1,147,000 53,000 1,200,000
Main Transformer 306,000 14, 000 320, 000
Switch ‘Gear & Distribution 516, 000 . 24, 000 - 540, 000
Equipment
‘Exterior Steel Structured 48, 000 2,000 50, 000
Vorious Mechanical Devis 334, 000 16, 000 350,000
Reserve Fund 172, 000 8,000 180, 000
.Sub Total 3,613, 000 167, 000 3,780, 000
Total 6,513,000 3,415,000 9,928, 000
General Expenses 651, 000 342,000 993,000
Interest under Construction 1, 152, 000 823, 000 1,975,000
Grand Total 8,316,000 | 4,580,000 12, 896, 000
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Fal, 2 FUrFHILIAR_RTHRANRE
unit: 10°FMG

i L
Item CForelgn ocal Total
urrency Currency
A, Access Road & Buildings
Access Road
Buildings
Reserve Fund
Sub Total - - -
B. Civil Engineering Works
Intake Dam 182, 000 178, 000 360, 000
Intake & Settling Basin 399, 000 325, 000 724, 000
Headrace Tunnel 581, 000 457, 000 1,038, 000
Headrace Surge-tank 148, 000 120, 000 268, 000
Penstock 20, 000 19, 000 39,000
Power Station 653, 000 495, 000 1, 148, 000
Tailrace Tunnel 160, 700 127, 300 288, 000
Switchyard 69, 000 56, 000 125, 000
Reserve Fund 332, 000 266, 000 598, 000
Sub Total 2,544,700 2,043,000 4,588,000
C. Metal Works
Gate & Screen 137,300 21,900 159,200
Pressure Steel Pipe 51,700 14, 100 65, 800
Reserve Fund 9, 300 I, 700 11,000
Sub Total 198, 300 37,700 236, 000
D. Erectro-Mechanical Works
Water Turbine 717, 000 33, 000 750, 000
Generator 746, 000 34,000 780, 000
Main Transformer 201, 000 9, 000 210,000
Switch G & Di ibuti
wileh aear L Distribution | 363, 000 17, 000 380, 000
quipment
Extrior Steel Structured 38, 000 2,000 40, 000
Vorious Mechanical Device 230, 000 10, 000 240, 000
Reserve Fund 115, 000 5, 000 120, 000
Sub Total 2,410,000 110, 000 2,520,000
Total 5,153,000 | 2,191,000 7, 344, 000
General Expenses 515, 000 219, 000 734, 000
Interest under Construction 835, 000 339, 000 1,174,000
Grand Total 6,503,000 | 2,749,000 9,252, 000
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&-9.

3 BELEBER

unit: 10°FMG

Foreign Local
Item Currency Currency Total

A, Access Road 13, 000 12,000 25, 000

B, Civil Engineering Works 510, 000 368, 000 878, 400

C. Gate 267,300 52, 700 320,000

D, Reserve Power, etc., 54, 000 1,000 55, 000

E., Reserve Fund 92,600 59, 000 151, 600

T otal 937, 300 492, 700 1,430, 000

General Expenses 93, 700 49,300 143, 000

Interest under Construction 113,000 59, 000 172,000

Grand Total i, 144, 000 601, 000 1,745, 000

®—9. 4 BRrTBRHRERD
unit; 103FMG
Foreign Local
It
em Currency Currency Total

A. Transmission Line ({Main) 973, 000 746, 000 1,719,000
B. " {Branch) 23,000 19, 000 42,000
C. Ambohimanambola Substation + 593, 000 130,000 723,000
D. Moramanga Switchyard -88, 000 55, 000 143, 000
E. Reserve Fund 168,000 . 95,000 263,000
Total 1, 845, 000 1,045,000 2, 890, 000
General Expenses 184, 000 105, 000 289,000
Interest under Construction 314, 000 97,000 411,000
Grand Total 2,343,000 1,247,000 3,590,000
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‘ ®—9. 5 HMERHE

unit: FMG
Item . Particulars Unit| Price | Remarks
| _Excavation Rock, Outdoor m3 4,000
" Common, Outdoor " 1, 900
" Rock, Timbering, Tunnel " 15,000
", Rock, Tunnel " 11,000
" Rock, Timbering, Penstock | " 19, 000
", Rock, Penstock " 13,000
Backfill Common, Qutdoor _ " 650
Banking 1 N 1,400
Reinforcement Concrete |Cutdoor " 27,000
" Tunnel " 29,000
Chages of Concrete Form [Outdoor m& 3,100
1 Tunnel " 3,100
" Arch of Power Station " 4,100
Reinforcement Work Cutdoor ton | 154, 000
1 Tunnel ' " 154, 000
£-9. 6 HHME
unit: FMG
Item - Unit Price Remarks
Cement ton 27,000
Reinforcement " 95, 000
Steel Materials " 93, 000
Timbering " 130, 000
Steel Structured " 300, 000
Sounding Pole kg 1,040
Bit lot 3,100
Lumber Sawing m3 29, 000
Unsawn Timber " 22,000
Dynamite kg 650
Detonator log 120
Gasoline 4 100
Light Oil " : 70
Mobil Qil ' 300
Various Oil " - 390
Gravel m3 1,500
Sand " 3,500
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x—9.

T SERER

Andekaleka No.

1 Power Plant

Andekaleka No., 2 Powe

Stage| Year Temporay Work Civil Works Metal Waorks Elec. Mecha Works Total Civil Works Metal ~ Works Elec.
F.C.| L,C. |Total | F.C.| L.C, | Total F.C. L, C. [ Total F.C.| L.C,| Total | F.C,| L.C.| Total] F.C., | L.C, | Total F.C.,| L.C, |Total | F.C. [k
1976 291 | 1,163 291 | 1,163 | 1,454
1977 199 385 584 482 383 865 692 32 724 | 1,373 800 | 2,173 i
1978 602 479 | 1,081 576 27 603 | 1,178 506 | 1,684
1st | 1979 722 575 11,297 108 25 133 576 27 603 | 1,406 627 2,033 .
1980 602 478 | 1,080 108 25 133 461 21 482 11,171 524 | 1,695 ‘ !
{647 |(2, 066)(2, 713)| (2, 747)|(2, 185)|(4,932) | (231) (54) | (285)](2,675)| (124){{2, 799)|(6, 300)](4, 429)|10, 729)
Total kr-———}—o——~++~——~+~—"17—"p41-—--——H—-"19-——-"1r-——"———————t— — -ttt —t—-—-f——r——— 1 ——tr———1—
490 | 1,548 | 2,038 2,408 1,915 | 4,323 216 50 266 | 2,305 107 | 2,412 | 5,419 3,620 9,039
1982 501 23 524 501 23 524
1983 418 19 437 418 19 437 ‘
1984 418 19 437 418 19 487 !
Znd
1985 76 60 136 332 16 348 408 76 484 !
(79) (62} (141) (1,937) (89) {2, 026)|(2,016) (151)(2,1671
Total oo o orib it i —}——4———-——4 i\ 44— ot — 4+ v i fp S+ — e e ———————— — —_———
76 60 136 1, 669 77| 1,746 | 1,745 137§ 1,882 ;
1985 560 449 | 1,009 795 !
1986 700 562 | 1,262 663 l
37d | 987 840 674 1,514 110 20 130 663 !
1988 699 562 | 1,261 109 2] 130 529 E
{3,193}|(2,563)|(5, 756) (235) (44)| (279 |(3,075)
Total m ——_—————"w——"——V—1\-———r¥ -ttty —_——t————]) - — ——
2,799 | 2,247 | 5, 046 219 41 260 | 2,650
{647) |(2, 066)|(2, 713)| (2, 826)| (2, 274}|(5,073) | (231) (54)| (285)|(4,612)| (213)|(4, 825)((8, 316)f (4,580)12, 896)| (3,193)|12,563](5, 756) (235) (44)| (279){(3,075)
Grand Total ——— 11— _— —— Tt T " T 7 - ———— —— | — — —]
490 | 1,548 |2,038| 2,484 | 1.975] 4, 459 216 50 266 | 3,974 184 | 4,158 | 7,164 | 3,757{10,921{ 2,799 | 2,247 | 5,046 219 41 260 {2,650




%—09. 7 EESREM

Andekaleka No. 2 Power Plant Transmission Line

Andekalek - h
ndekaleka Regulat & Grand Total

rics Metal Works Elec. Mecha Works Total ing Pondage Substation
{Note)
Total F.C. | L.C., |Total | F.C, | L.C, | Total|] F.C, | L,C, | Total | F.C, |L,C, |Total | F,C. | L,C. | Total F.C, L.C. Total .
1, Price in parethesis includes
291 1,163 1,454 interest during contruction.
11 2 121 1, 492 802 2,294
? ? (Remarks)
1,037 152 | 1,18 2,215 65 2,873
? B 7 Civil Works:
475 464 939 1,881 1,091 2,972 Civil engineering works
Elec. Mecha. Works:
38 472 510 1,209 996 2,205 Electro-mechanical works
L (1,945)[(1, 185}((3, 130){ (8, 245} | (5,614) (13,859 | ¥-C-: Foreign currency

L e s e — ——— — —— s ——— — e ——— — e — — ——— — — — ———

L. C.: Local currency
1,669 1,090 ) 2,759 | 7,088 | 4,710} 11,798

501 23 524
361 190 551 779 209 988
309 162 471 180 180 907 181 1,088
361 190 551 30 30 769 296 1,065

(1,144} | (601){(1,745)| (199) (31)} (230)] (3,359) (783)] (4, 142)

[ —— —— — ——— — — i ]

— it —— et et e S el S it Y. S— ——— — e — ———— ————— - — -4

1,031 542 11,573 180 30 210 2,956 709 3,665
1,009 795 37 832 | 1,355 486 | 1,841 1, 355 486 1, 841
1,262 663 30 693 | 1, 363 592 | 1,955 1, 363 592 1, 955
1,514 110 20 130 663 30 693 11,613 724 | 2,337 180 180} 1,793 724 2,517
1, 261 109 21 130 529 25 554 | 1,337 608 {1,945 30 30| 1,337 638 | 1,975
{5, 756) | (235} {44) | (2791(3,075) | (142} (3, 217}{(6,503)|(2, 749) (9, 252) (199) (31)] (230)| (6,702)| (2,780)| (9,482)
5 0a6 | 219 | 41| 260 |2,650 | 122 |2,772 |5,668 |2,410 [8,0181 | | | 18| 30| 210 5,848 | 2,440 | 8,288

{5, 756) (235) (44) | {279)[(3,075) | (142) {(3,217)|(6,503) (2, 749} |(9,252)1(1, 144) | (601) 1, 745)}(2,343)| (1, 247)}(3,590){(18,306) | (9,177) | (27, 483)

— s e e i e —— ———— —— e — e — — — i —

e ———— ——— s ——— —— ——— e - e e e [ —— ——— ]

5, 046 219 41 260 | 2,650 122 |2,772 | 5,668 | 2,410 {8,078 | 1,031 542 {1,573 2,029 | 1,150 |3,179 | 15,892 7,859 [ 23,751

—-151—



	表紙
	中表紙
	目次
	第1章序説
	1.1経緯
	1.2目的
	1.3調査
	1.4資料
	1.5謝辞

	第2章要約と提案
	2.1要約
	2.2提案

	第3章電力需要想定
	3.1マダガスカル共和国の電力事情
	3.2関連地域における電力需給
	3.3電力需要想定
	3.4電力需給計画

	第4章フエロクロム精錬設備開発計画の検討
	4.1フエロクロム精錬計画の経緯
	4.2フエロクロム精錬プラントの検討
	4.3フエロクロムとその精錬に要する原料
	4.4フエロクロム精錬プラント開発計画に関する経済性の検討
	4.5フエロクロム精錬事業の効果と世界市況
	4.6フエロクロム事業の今後の問題

	第5章アンデカレカ水力開発計画の方向性
	5.1アンデカレカ地点の概要
	5.2水文および地質
	5.3開発規模の検討
	5.4開発計画案とその比較
	5.5開発案の選択

	第6章経済検討
	6.1経済検討の方法
	6.2現在価値の比較
	6.3各案の便益と内部収益率
	6.4財務上の検討
	6.5経済検討の結論

	第7章アンデカレカ地点の最適開発計画
	7.1開発計画の要旨
	7.2アンデカレカ第1発電所
	7.3アンデカレカ第2発電所
	7.4アンデカレカ第1，第2発電所電気設備
	7.5送変電設備および通信設備

	第8章施工計画および工程
	8.1施工計画
	8.2工事工程

	第9章建設費および発電原価
	9.1建設費
	9.2発電原価


