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mimn
cm

km
sq.mm
sq.cm
sq.m
sq.km
ha

cu.m

ton
m/sec
c.m.s.
c.m.s.-day
kw
kwh
Mw
kv
kvA
MWh
rpm
EL

°c
p.p.m.
%o

1ha
1 rai
1 MW
18
1K

Unit and Conversion

Milimeter

Centimeter

Meter

Kilometer

Square milimeter

Square centimeter

Square meter

Square kilometer

Hectare

Cubic meter

Gram

Kilogram

Metric ton

Meter per second

Cubic meter per second
Cubic meter per second — day
Kilowatt

Kilowatt hour

Megawatt

Kilovolt

Kilovolt - Ampere

Megawatt - hour

Revolutions per minute

The height above mean sea level
Centigrade

Parts per million

Percentage

U. S. dollar

Baht

10,000 sq.m, 6.25 rai

1,600 sq.m, 0.16 ha

1,000 KW ,

100 cents, 1,000 mills, 20.8 Baht, 360 Yen
100 Satang, 0.0481 dollar, 17.31 Yen
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ME L CTEBE &N Tk h, Dangrek WO 2 E T T 5 vekong flXH Nanm
Mune F[¥%H Lam Phra Phlceng JICiBEle 2 4 EERF W L b BHSFEHE Rz I N T,
COFHEIK AL BARBF A 3 vy A EEZHE A S WS T Dangrek WAROTE B M E Y
T-+% Mae lam Bang Pakone F ¥ Nam Sai vai Mo LS4 HEBTEET AR YHRE
L 7.

TOHEN 26582 AL IANMIK. 2 A BEEFAEFcEI BRBFOTHIAELS &
HREHRETHEPDCoOKMc L >THIBENL, ZoOWMIEERIZ 1 26546 ATED
BEiTz 4 BBRFc BB a N,

Report on Basic Studies for Develovpment
of Evidraullic Potentiamls Of the Nam Sal Yal
Kingdom of Thailand
ZOMERT Nam Sal yal RHMKA 41 5 0X1 00 manHMER YLD 26 kil
RIBL. BYRSRBKEXRBELTFHEO 9 0 GBEE TRHRLETA &I, THE KBER
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WHRKkO®8T. kM F 2 NMCE2THRBEAI) C e 2R LTWS, s Nam Saiyal
LHBICEB 7 30 nBIO0ERE5 9 Snkiki e T H. AKMEEBEL, THAF 400
FCOLRNEMOMBAAEL. KO4DOETHLHRTHLNTHDOL,

BT pix#mkit A% EE B AH N FEHUREEHE
FERTR -

sai yai /G 1 g.om/s 1110m 7S500KW 24x10%wn

‘Sai yai 42 200 # 8157 413700 # 43%xt08n

Sai yai M3 200 ~ 24807 41700 # 132%x10%#

Sai yai a4 20,0 # 48507 3+100 # 110%x10°%%
509%1 0

2f 62557 94000 » 309%40°%%x

COFEFL TR, HBOPEHEIFEFCEET L2 WIHarRSH LT, NE AMLHEEX
NEHMERRE, BMERUCKACHE AR R cEd e, BRAE, 2n&HEErxBitsh
oo TLTH2FALERUE 2 W 3RWHE—HIFLLCHETTAZL*FELADINTS

D 1ze

1 3 #|EBFOEWEIEEHE
1 3% 1 H 2]

NE AR, SLEE2AUNEBOARAR WL T B, Nam Sal yal EEER O WHASR
YRBCARBTH e 2HE LA, TOREOBW L, Tk < REZIH, 5 LOEGT
WOLDODTFHUREL A HEFcEMATH o e 2BWEL TV, ZnBEBIX, 1 94 54
KEIabhiTHEZTMIHL LTHE SN, Nam Sai yai EFETHEEHE A~
RAahT@Bo2aa. H2RCE IREFHOEWNHERNG 7 4 SV 7 4 —FIERM KB T34
NT, NEARZ 0T RERT L2 (BRF R+, ¥4, coHdEnTHR &%
P AE0ER L s 2 22 BHELTERINLLOTH B,

103 2 @ B

Ham Sai yal FiRPIRHEIHLEIC L 2@ AT M, FTOTH AT H oSt L8tk
HomEEEbELHohs,

LaLZ n®EEDE Nam Sal yai (RHEO) bES EEENE WA 2 UG 33 0AT
COWTHEBLERE LTHERFLE R LV 2080 TH 5.

¥k ZOFEE Nam Sal val HBMEHEO—F2 AL TLNTHHN Ty ZOHBMME
HEICOWT b AMETCEMHKENSZ L& L,
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1 4 TAEIWERE
1 4 1 Hu#AxE

BEHAZTE1 96 7E1OANL1.9 6843 AdENHSy AMKRBEE NI, ZHH
TR Nail Sal Yeai —iBRHE L MBAZHEOWHBE COWTITRbLNZLNTH

%o

BEAFAGHRSL. COFELRETHDRO 7200742 % HEM LHB c ik L.
_ = W

axwm o= esxs 545 VNSV

H A A & ¥ B HE T kBT 19684 1 HA14H~ 3H138
R A = *AHEM 19684 1A1 48~ 2A178
e B ox B " 196741 0A1 68~1968%3A1 3R
A B B # B B 19684 1A14B~22HA178H
1 H 4 o HE oK 19684 1A14H~ 3A13H
IR + kW 19684 1A148B~ 2H17H

1 4 2 BERIKCHHBER

FAEEAORER. 196 8F2A1 8825 8A31 B, HMicRESNLTEBCH &2
WwT, BEEEFERSHERECEWT, FoF—7 2 vy YnHlng tcREEfcr>
T T o EHE OBE 2T bV, KX S ORT, BEARE, IHE O BERE ., T MR,
TR idE, & ERESEFABETHERO LD RES L, -

1 5 @R
K&, KX, BHERS BT LELEEENL, VEA LhBEitZht, FLTKE Y
F v, KESK, REFL CEESAHYRRT s KoL 5 0 & LR o My
FUHERENLD N2 T H—V ¥ i3, NEAKIOTRESH, AEBcRftxhi,
FreREfe o 2 HET 2 0ETOHRNRARVFHBAEO LD VRELHILNE A
IR o
FLOFHHBOERR. Ava vy ek wTHZERAR Chulalongkon Uniuersity
WEFH L TREL .
FMALEL B ROHBE Y TH 5.
(1) #4EZRBERBETNT /5000021 10000 DMFEH. NEARLIAB2RVH S
FhY 4 FHEEA 2R T MG 3 EEFN T £LTHA2 ZREHFOMASE L b A 3RWHOEK
FRECES, b¥2rvv—1r8%n1 2000 ORAR, H
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{2)

{7)

Sal Yai JIEOEEET AR RS, FHEESEN EARCEZRFER (R.ID)

ik bRt x i,

M. &5 ﬁiﬁu\ B, RAE0HBIESELARRVNE AR IO THIREAL,

KE, L3 SFoRBERaN BA LRGN,

Feaslibility Report Quae Yai M1 Hydrelectric Project
196B43A EPDC f&m

Nam phrom Hydroel ctric power projsct Feasiplility Report
19674 8A BHRHF

Statistical year Book Thalland
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g 2 fhah L B

2. 1 & W
Sal Yal #2272 RAFEEFIEroLT, BB RER OEHCARL

(1) ZABOEATEOMMIEFEDITELWLEONEHD, 1 9865, 19 66%H, 1967
FEEBRE IR S WTRa 53 4%, 346 % 303%ERBBLTWVAH N
VTSI Aie TR, BeN b, FHEEGRBER & RO OIEE e & 5 REE
EoBELSeEAT s b0 LEL6N SELFIFEVTAE CHIML TT L & 0 & WiE
2N B,

197 0F B IEEARS LY PARMRATRALCR L2 TERINAE DT, &
DB INGIARKEEI—FE LTEExhL L BTFEXN D,
COBEARAOTCINGRENOED RV EHHAFERXT 9 708K 7 56MY
5851x108KWh 1975415804y 8296510  Kwh Tt
BoneiHEEN B,

(2) ZOWEEANLT NEEARMBRT TV & [GICH TR HEHE 0D &
WEM, FRICLMIHT1 9 7 24E~19 7 44EICH WTHERDARSET

HOTZnOHBHWFARCHLT 2-diet 97 24KETCIHFRATMMEOMIEABR L X
%o

38) Lol ~AmRes LT, Sal Ve 42 L3 HMEMELAASE, JoREn
Kkt s RAMAERELT, 221, 7 ¥ ¥y v RUaHBAFICS W TERDTH
Rl kAR EHE TH B EHH XN,

S OHBE ORI LT AT O & R B oM,

() Nam S8i Vel £WHEILNam Sail Var FHERB L L ARESEL, e LoTiEL
NAESEZFBAL, 2B 0K ERACIY AT 0 WOREXTI LT, =
NI ELFEBMEV veorat TR CTOXEWIZEHL 9 2 B,

(F) EF@E OO &4 s m2EKMBE, Sal Yat )l Sat No1r MOSHMEEHM5304m
P viang Heo HIAKERL . WOKERES 91 0m HMEART 1 0x 10 ey
Theo FLEEE 1400000MN7ANNEZL T FLTHLH, SNHFLAEFALT
M2y A3 DIETF Y sarval OESARVWRETS, CRREHAOEZABTIRO &

BHYThHHB.

HEhEE bR Bty SRdRtt s i%%%gﬁﬁ
K

(m) (m73) (MW) Mw) (xX10°KwWh)
H2 R 70 20 12 92 40
M3 SEWRER 333 20 58 56 4 190
& 3 4903 - 70 65 6 230




A2 MIFEMHE M7 7 > ¥ APKALFAL. EBEBF R4 1H, 28
L 7

(6) SMUm1%Eﬁf%$Ltﬁﬁu115KvmﬁEbr1usxmﬁﬁtmmu
WA E CEWMT 5, _

CNMds 2~ 5 FEFIE 1 @8, 43R TH~Korat FEFMI 2 @MORE

BB BT B, ' ‘

(7 HB2RUOHIREFOBRBI BELTMIR L3 0 ATHh 5. 3BT FHoTI
%1&&%2%%K%&%I?6oﬁ%m%&UﬂA¢%ﬂ®ﬁiTK§ﬁghéo%
ZREROTRE, Too S B o R8H L 9 r AFodo.

(8) Nam Sal Yai G2 M3 HEORBCLEATIRRE 490000000
Baht CZ N5 LEWMBAFTarwH 420000000 Ba.h't‘ CRTLRT S mA
69200000 0Baht T %,

gtﬁxm49aouauuommtom\Mﬁﬁﬁ%m‘29z50aouommz
Hia@fX#x 197 500000Baht THbe

AFREAMEICH LT, 6% 2 Lo BBHFTIZ 4000000 0Bant &
B (

(9) BEOBHEN 7 v 2u#ML, HOoXWRL L HFR L ENERTETS R
Korat EWHFHLT22 5X1 0 K Wntih s, o hicH LT EELNMN TS
L7 Sai Yai M2 M sREHFOEMBRAR 5757000 0Baht ThHoo D
THKorat FEFELOEWh M) OEH2 A IR0 6 7 Bal.h‘t 'C'd*r:‘?:'ao

0 Sai Yai M2 MKIHEOBHTFMETH b, Bz'a.nSKOK R B XN 5 B
HBH400MW(=2=Y rBH200MW, 28) DT MR D BB AEREL £,

CNERELLT Sai Yai HEOEMERHETHE 441x10 ©Bant &
mao:nwﬁLTEMnghﬁma%bszS7aoﬂantﬁagcamb~
T OMBERL 6 5X 1 0 6 Bant &7 p @k, BABHIRL1 7 &% 5o

Zokkic Sal Yai BENIEBHEHOREEE ULCAHBA LS Ah2&F 6 B
BMELTHusE@REALIIRL1 72\ TEFNRT ATy HERAMTH
k%ﬁbfhao-

Bk OHEARETAAES, Sai Yol JllE Sai Noi Ik OEHEO BT
B 07/ Shb 6 71/ SIRAT Bo COKEMAHICHIFATHREZ 00 0
h am_%#tﬁntb:/mmtﬂ;k\ TRICE BN 5.3X 1 00 Baht 3¢k o AW
BROFEREL 7 9% 1 0 © Bant % kL BRWMIS & 08 HemIT-H g 2 0 &
a@a@g&u155x1uémemﬁﬂmmmt29Bmta&6o |
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1) Z ¥ Eo Korat THATC OFRE H % BT 0 Nam Pong Nam Pung R &L b
Ak 0.22Baht/KWh iBEL Th 2 0EMeHEtE. 5 0EMTHELER
LIBRFESRIBAEHITAL ENTERESHICLEDTEHERNTS 5o

2 & &

(1) WEPCRAc®icEs, §2 RO 3 2BHATER, BH, EFYCEDT, 7
A FENTHDEHEFEINEM, 20 Project NPT, 197 {14£841iTH 5
BEXxHD. 197 Dﬁik'i't'mﬁ%iﬁ%, RSB AT, EEh s BTN,
SETLTRFRER bW, i, BRBTFEH T L S1 9 7 0EFHHE TLETL
CERWTLEARARECHTHAH RN RET 20 ER 5,

(2) EBITEE, M VRS LNTCH Y, ZnXic Definit Study i HIE /A TR
L, AAEFRCER SETE b RES N BENS S,

cho oL, FLRUVBESOHHAZRCEAEREDRIT CBEL L - s
RUHBEOMERTS 5o Tt LT Sal Yad 3HEOFE — Y ¥ 7RI BB
DB T3 2 C RE RS oM ROHE, £ oM Efia, REET
DTCWABEL TR NT, MEOELBY, Ity 2 rITHCHL TR, FOTED
RERGELES 2T -2 AL 2T R 62N,
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g 3 I wmoH R E
3 1 B o B,
3 4 1 BEimRoss =L
Nam Sal Yai SEWEHEMBRF 16 53— 1 RSB Ayay zeEInFok
£ Nakornrachasima (Korat) & Ol . FPW-ShKd1 5 0 KmlANih
A HIED T CENLHETS o
YR AOEBER TS DI F L RBENL OBHREL L THEENTWAHN9T70
i, MAEBRTEHRIC I O2THENRATETHL D
ROTHAHAORBENM TREL LV HRIAL OWFN OMRASHBIN LI LIt R,
JL BB, SEl L WAL & TR E 0 SR ENGESS AL D EEL TH . Hassy |
ERAEENIIE 8 5 %% Hoil b THofA KR+ S ot KL THHT RSB0 D
24 ETCRRLHEORNAHREL DT WA, 1 9 6 3ENWAIRT 01 AY v oERS:
#ix. 12 9 9 Baht ToidBEO 3 0BT Vo
1ANM) DWW KB WTE. 19 6 64EKHICEIDE. YEARKNT BEKW L 42
KHLT, NEEARMTIZ, SKYh ArEEI2TND,
REO2 ABOEARESMHTRESL . S Iy WERERNRHTSRERETIT
Bo 196 SENTEAURIL 302 %THU1 96 7THICIT 29 ¢ HFEITDMTARSD
ML 2T boe
EOEATEO WL LS LMo BE 2 @o THEBERANRM TS 0 &l
HEW R RERLAS mt@zbhoomm1961f~196%ﬁmﬁ—mﬂﬁﬂnﬁé‘
FEREORNE L TEHRBEEOTHMMIULBREO S ¥ b DT 6 BHLREN
Tinhe 196 7~1 9718082 KERHAMFE 5 v4EitTICia e 5 FOMTIAE W
E2T\Wws ( APPendix TABLE D—3 D—4) Viet Wam R0 R A~ A FIEER I
WS L e LTWA D i EELGan s, 2 4 Ho s T TIcKE LS EAO pit
PO TWANTE L BEMNERLAZELT L oM EREIBAFCAF LA AL N LGN

LB,

3, 01 2 WEASEOEE

{n #A £
2 AREOTEELR TN THN T TR FTRATFS LAasHAI R
T2 T\ %o

A THIFDH ST O SR T At
NEARMREACK L. WS sty B A o Eic T A PR I
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ClwEiHk LTS s BEMZEORELITOTWE,
B R iR~ B '

YEA(Yanhee Eletricity Authority)
YEARAABRARS I OB H LELO —BHB{LT 2T V2 1EHOR
B85 %hEDH

Bangkok MRkt QMK 4 22 o 2 AHEKYPWOMOERL TS [
S8 Micit Bhumibol JKH( 28 0MVW, kA 20M8W)

North Bongkok XA (1 50MW) (EmT )

BLO2 30 XVvETRH. FREFELEXREN. 19 6 7TEORMBAHEE L 30
MWIELTW5,

HETHmPoRTEHAIci Fhasom kA7 ( 10 0M WX 2) Seuth Bangkok K#
(200MWX2+300MWX 1) North Bangkok XH( 8 Z5MW ) 2d 5,
YEARSEELARAXMEBEARI U PEAKHEHFEY LTED, 1 7 6 7HEOKER
HEiz1.810%x10 SKWhIKELTWS,

NEEA ( Yortleast Electri city Authority)

NEEARS A BROGHMACBEHNHEEEZITOTW S,

H RN D,

L A (Lignite Authority)

L AR REBEE T5RAREXITO2T W5, # 4 EILEIC Mae Moh K HF
ﬁﬁ(1zsmw)ﬁmmemixw%mm(Aomw)%ﬁbtuao

B A W #r W

M E A ( Metropolitau Electricity Authority)

M E A2 Bangkok ©f Thonburl s X OVF @ BADFri greater Bangkok
RRADEREZHFOTWHEEALTSH Y . ~RELHFICT, Y EAMLHHOH
BRI T2, 2/ HOBRFENMI B 0 B NMRHbB L Tr%,

PE A (Proirncial Electricity Authority)
PREAREHEBEXRW A /B ResW CEREFRE 2T 2T %, PE AILE
NENOHMBICIEWTYEA, NEEA, LAXRGRHOEW o2 RITTWE A, &
LN HIAHNRECEREINTWAWITH CRPEAHNBBNT £ —¥ v FE
WHYHA L TRES LORELIT2TW %,
(2) 4B S oW KRG
WAL G CRHEENEE ARRBROXTET W, PEART L ~Evick 5404
BRELES JOBBEFT2T\wWhHe N B ANKIBHOBIITS ARl ihy

—-26-"



NE E AcB% L OGEER FREITHRV,
19 6 SEEWXSBRL RIHLHE O Nam Pung KARERF ( 6 MW ) BZOFIT H B
NEAGRECHIMFEBUDOL K¢ i Lam Dom Noi BWAHFOMBLHBL T b
19 68FKHET 197 0FEBINTFEESNAT WS, COREHOTM &RARIK.
11 SKVERHICL-oCUbon Nakornrachasims Ubon —M-a.hasarakahm MEE
N A NREAERESATEREND S & Do

NEE AL Nam Pong Nan Pung -k HERHREEESOIO0Knn 11 5K V3EHR
o P HEE F e T 2EH#BR TR 2T W5, Nam Pong RERTLHLE 3 51
OB THEPTHOTCT1 9 68F5 AT/ P2 5MWithdo

WATATBE AT 57 Nakornrachasima it{ 5MWoOGas Turbine MANE
EAWIDEFHPTHY, 19 6845 AcEEBEREHBT 5. 3l#\TUdon iK1 5 MW
Gas Turbine @B AHEENLTWSD,

Eic Nam Pong W LHkic Nam Phrom REFOHE HH. 1 95 7EBAR
BRAEMA 2Ty 4 S EVF {@ERTRbNRE. 197 2ENEREMMBMNTE
EhTW A,

- —F 19 704D YEARED Ang thong ERHENEEA
» Korat FEFMA 11 SKV 2BHCHEh 2EE X#ED bR TE .

WabE R D EARES 4 YV RBEBV CRIFKERKIOLTHHNT
WHEn Kere Load BoxS#ET 2R HIATRL TV,

YEALNEEAEOMENTAbU A LAREERLYALCY B ARKNOKRER
KAk LY Base Load HANMEIN, KABHBOBRLEE LWAELST
Rbhaficns. TR IO TRENEEENAET 5 &R RHREERES
NEB AL D, COMRI LY 2 JEOEHRER, HMEBEENLDIK, W
T LTWAHBERWIRSCARSTrbN I i)« HRE S DEHIILED
TREVHNEEFELDND,

¥74 Udon & 94 ANEE vientian s 1 1 5K VAEROBBEM1 968
FRECURRTHFETH B, COBEMC L2 CHAEHr D Vientian KB
2HEBTA LHICGECHT SN B Nam Ngum STEOTHEE I b T2 L
T2 TCind,

NEEAREDTRBEIN EHHBERNFH 2RKATCPEARERENPEARIN
BHYEERCEBLCPBEARTFA — Y VFEEFHICL N, BhHeii LT3
L 2REREETHIICPCNEEANRRICERTHZ 2HEL TWa,
CNEBBILERL D FA —EVREBHC LB LD b BEWES AR T NEER

~-27~



TR O AL KBTI ROMARPEFEIR S,

02 BmOE oM oW
302 1 #BER

BiRoin¢ 197 0ERIEYEALNEE A BHBMBEI R OERRIC LD T
BHOZBRTErbh BT EICE 2,

Nom S8i Tai Rl FANKEREMT 5 0 (S E 0TS O TR, TIH
MEMSEL T 197 3EUBEELDNHAT, EORATIE EBIRIL D
Sal Yal ¥$WHTR&EL BRI YEA NEEA WFhoRFEic s {12 o L 2R
THhho f£2C Nam Sal Yal HEOHKEEHEL T, YEARUVN EE A Ngty
EBRxHABRETHONRE EE LN,

3. 02 2 m B HE R
(1) BEEOFEMASE
NEEAOHRBERICE-T2WEMELL TR, 1946 78 ARKRBEGHAED
k%7 Nam Phrom WFHEHE7 £ Y7 7 4 —BEREL | NH 5,
EREHCcRNMFOLoe y <1 4R EHHEEREL T 9 6§ 7~1986!
o1 5 EMchk AREREETO T, MAMF LTI BESRR LS T &)
TWHBNTHEERFINCBERNORSL D BHBFB L mRL TheRE2MEL, Sit
R SRR 5 W, TROME. WEA Y PRAOWE ., WBE0 W,
FAAOBE LR CRERIT 2T 5, ( APPendix TABLE D—5 ~D—7)
WEMEEEYL AL 1 SEMTHORK W NETHHTRIR1 4.6 BT Peak
Demand 31 9 6 84EMN 35 8M WY 97 SEFEIIET 20MWELRDTnA,
—% YEARSOWEMEICOWTIE 9 6 843 AR KRR R ke
L7l Quae Yal M1 EEF 7247V FA—TEREH I 555,
COFREBTE YEA #ERERO 3 o RyMEH slRe L€ 1971~ 1 9 9 0%
bz BIFORBERELITO2TN 5,
HAEMF ORI ENBAZIMRT R HETEOMERREOCLWM ML b
LT EALIELEEREI N TV, YE ASEBRKBRERBEOEM S/ Load
Center #F T AN TRIABENWCREREW L FELAHGREE T 5,
( Apvendix Table D—3 ) YEARBMOPHEMERX KL V0 D P(Gross
Dotestic Product ) & WhHfti e oW <iihbhthb. Bb. A
Al ASDOTEHEBTEAQTIASENGD Pl x—olErboTI ik



HREBECERATEAZ LAHDLNS (MmmﬁmiﬁgD4)%OT%2R
EREFESHAEHBITEINRTCWA. ¢ D PoOMUIcHEERRBFRIE YNz .
ARRMBLIELC, EROMRL VEHBE, AR SN T2,

( Appendix Table D—9 ) .

CALOFTEBMIWTR LT OMRIMRCHT ABRFONMEHMETH O MEDE
RECEROTET ML CREREE Y 5 25 80Tk, WREERReL <
WREWNT, ZRbHE. FOENALASI &KL C Nem Sal Yal Fr@fioil
HEARREEYRD B ZEMNTE Do

AL Nam Phrom & FicoWCTFROMEFER b el 2 B#na
EENBY. O HOBERLETSH S (Appendix TABLE D—8)

(8 Nam Phron HEOWAMNS MWL 4 0M Wik DA 14E<L Y L2

T197 24EeH bRt WH T &,

(B} Nam Ngum $EOMMAREAIEBRLN1 97 282 BNBHIE,
) 1 964 94 Udon W Gas Turbine (1 SMW ) ORPAHEINTHDT
DY 1 97 241 Khon Kaen i< ¢ Choom Pae Wt 2 ¥ b THIO N AF5E

ENTWBHZ &,

X YEARROWEMEHUTCLEREPDC NG NNHA LA IDRFHLIY
NHHH. EPDCOMEL DIXAFDOMERBRLAE LN T D, OFEINREK
DWTRELMEIRTLAENLA Quae Yol B1 N7 4 V7Y 74 —BEFCR B
W% 2> THRMEFEAIIIL DX e A I DHEMERMRY . EINFHAIKIREPDC

OEEEELAWTH D O CHRBEHTCHLTACMI 2T T %,
Nam Sai Yai HEOFREMAEMMNE LT Ham Phrom MEEHICHDETT 9
81aEXTHD1 4EMEIEDH, Nam Sai Yai Project o B ORI LO°

B OBFHEORIT TSI X1 981 AEBTOMAR TG EEL BN D,

(2) WEEfEHED

FRo 2 onHEGe : AWES TCGERSEY BL iRy FIC 35— 2L

TABLE 3—1., 3—=2WiRLTH%H.

TABLES—11lnmelo7 sAMEWhEEIINEEARZ300%10°Kkwn
YTEARE 6L150X10CKWhTNEREARZIZY BATRKOHS GIIFRT 5,
e s MEENEEARKONE 3 MWICHL YEBEARMTW 11 6C0MWT, NEEA
RERT BTH B RHEOATIITN B £ A RFA T, THRAWHL WD TRNEL
& e DT B, (APPendix FiG D—3 D—4)

4185 THANIC, YEARE G, 61%



CBEOMEEMNEE ARKT 19 46848, 197 MEREDTAY LWORSE TR
NCWWieh-of Nam Pung 5%, Lam Dom Nai BOMBEMNRFACMAONCWBID THD,
REEAFRKNT 9 B1EZTOEHHORIL1 5 BT AEMWTC2 1HCHML TWa,
YEARMCREWIRBERIIEWTIHBEAD, ELHMUEIR 6 BThHbH,
SHLOMFTHEIL ECAF EMROEER Lk HHENB RN MORNRELE10~20
BTCHHI M LI TEURBEEREND,

XAQTASOOEABHB Y ROHE, VANMBLNEEARSE YEARKTHRL32
% 3485 THE, 19738 ITR423KWh, 219KWh, 198 1EKKERA

30KWh, 404KWhtn2z,

3. 3 EAT YALUERONLIME
3 3 1 NEEAZEMEYEARSAHMRLCWIBS

Nam Sal Yal HEOAOMBZERKICEWT. B E BT LOE L OL LD ARWERS
B RTALBRZ L1 2AMNLDELTEAT ¥ A LRYBERRFEYRT, 2T 2
ANHARBBLCOWTEHEONT ¥ Aokt L i,

BB HELCIE NEBARFHTHREY Nam Pung Nam Pong @7k, Lam Dom
Nai Nam Phrom O£ K57, ¥ LT Gas Turbine (3 0MW ) w3 L o
TEAFRZRETWRY EAQOFHILEHE ( Appendix FIG D-5 ) KHEWKIELT
Bhumibol Phasom Quae Yal fal ~4 3 OLETWE. K ACREERN North
Bangkok (7 5MWX 2 ) mflc North Bangkok ¥z (87 5M W) South
Banglok (Hf~2k 3) Nuclear 40 0MWphermal (3 00MWX 3) R
Gas Turvine (1 SMW X 4 ) EERLTH 5,
FIG3I—4NKWATF YATHHIER. ZORETIE, 1 97 241 Dfia R RN
HIN1 9754 South Bangkok H£ 3 ( 3 0 0L W ) AR IcMb B ETI OWEHAF
RGP ENITW,

H 10 FETRANBHK Sel Yal B2, AIFUWHEED TN BHELE T
HAAMECHE NG TE 20 F HEMHEL. SOOI RENEHCRILEHON
BETH B,

REZEZONHRETHY L 5L Sel Yal M 2RAATE1 97 348, Sal Yel 43
FEEAMLT 9 7 A EWGHEHBT I ENFETS B, FIC 3 — 4T C O BRI
IGLERBEL 25 A0 Sai Yol HEFOMBAR LRL T Ho Sal Yai FWH X
Bhumibol Phasom WKL AKTENY -2 BoxSHELCLBORKHTRO -8

¥ HNA—-TEHBICHNCNS,
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Sal Yal /52 BEWAEIGHBE SETLBANEHALR., 6 3 BEF S EEE.
1927 28pBEReCHMILERD,

—h COREDKWHOEREHLCNAT ¥ 22 TREFL -8 E% Appendix
mMEDﬂ&D41m%btocmﬁ%wxaa,KWhmA?yxu1974$%m

FOTRITN TR VHEO BRI EARFTHA I L 2RLTVWDe

3 3 2 NEEARGBMTHZzALEBS
B TRREERRNBRLY YEAKLUNEE A OSBRI E L B4 OBFEEE I3 R~
foo T OBOREME OFELEI: Nam Phrom 7 £ —¥ €Y 7 4 BEBICRARNK
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FIG. 3-1° POWER SYSTEM OF NEEA AND YEA
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Peak Generatfion in MW

. FIG. 34

LOAD FORECAST FOR THE NORTHEAST REGION
(1968-19381)
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TABLE 3-1

LOAD FORECAST FOR THE YEAR 1968-1981
(AID LOAD FORECAST FOR YEA SYSTEM)

YEA System NEEA System Towl

Fiscal Energy Energy’ Load Power Energy Energy Load Paower Energy Energy Load Power
Year Demand Growth Factor Demand Demand Grm.mh Factor Demand Demand Growth Pactor Demand

Rate Rate Rate

mion @ ew R @ ew TS @ @ )

1968 2,330 28.7 39.5 447 123 76.0 38.0 37.1 2,453 30.5 57.8 484
1969 2,933 25.9 59.5 563 157 277 38.0 a7.2 3,090 26.0 57.8 610
1970 3,631 23.8 60.0 691 azn 40.0 38.6 65.0 3,851 24.7 58.2 756
1971 4,441 22.3 60.0 B45 254 15.5 41.0 .0 1,695 22.0 58.5 916
1972 5,275 18.8 60.5 995 280 10.2 41.3 7.5 5,555 18.5 5%:0 1,073
1973 6,150 16.6 61.0 1.160 300 7.0 41.5 82.7 6,450 16.0 59.2 1,243
1974 7,047 14.6 61.0 1,319 322 7.2 42,0 a7.3 7,369 14.3 60.0 1,407
1975 7,947 12.8 61,5 1,487 348 8.0 42.6 93.2 8,295 12.5 60,0 1,380
1976 8,897 12.0 61.5 1,651 3T 6.7 42.6 99.5 9,268 1.7 60.5 1,751
1977 9,898 1.3 62.0 1,837 395 6.4 43.3 104 10,293 11.0 60.5 1,911
1978 10,929 10.4 62.0 2,012 420 6.3 13,2 111 11,349 10.5 61.1 2,123
1979 11, 956 9.8 62.5 2,209 446 6.0 43.4 16 12,442 9.5 61.0 2,323
1980 13,154 9.7 62.5 2,403 474 6.5 44.3 122 13,628 9.5 61.7 2,525
1981 14,400 9.5 63.0 2,630 496 4.4 43.9 129 14,896 9.3 61.7 2,159

TABLE 3-2 LOAD FORECAST FOR THE YEAR 1968-1981

(EPDC LOAD FORECAST FOR YEA SYSTEM)
YEA System NEEA System Total

Fiscal Energy Lnergy Load Power Energy Energy Load Power Energy Energy Load Power
Year Demand Growth  Factor Demand Demand Growth Tactor Demand Demand Growth Factor Demand

Rate Rate Rate

™ ) ® ey G @ aw @l @

1968 2,252 24.4 59.5 432 123 76.0 38.0 37.1 2,376 26.0 57.7 469
1969 2,755 22.3 59.5 529 157 27.7  38.0 47.2 2,912 22.8 57.7 576
1970 3,313 20.3 60,0 630 220 40,0 38.6 65.0 3,533 21.5 58.0 695
1971 3,933 18.7 60,5 748 254 15.5 41.0 1.0 4,187 18.5 58.4 819
1972 41,582 16.5 66,5 855 280 10.2 41.3 T7.5 4,862 16.3 58.9 943 .
1973 5,242 14.4 61.0 989 300 7.0 4,5 82.7 5,542 14,0 58.8 1,076
1974 5,970 13.9 61.0 1,117 322 7.2 42,0 87.5 6,302 13.8 59.7 1,205
1975 6,776 13.5 61.5 1,268 348 8.0 42.6 93.2 7,124 13.0 59,8 1,361
1976 7,657 13.0 61.5 1,421 371 6.7 42.6 99.5 3,028 12.7 60.3 1,521
1977 8,561 11.8 62.0 1,589 295 6.4 A3 104. 8,956 11.6 60,5 1,693
1978 9,463 10.6 62.0 1,743 420 6,3 43,2 i1 9,888 10.4 60.9 1,854
1979 10,453 10.4 62,0 1,925 446 6.0 Ad.4 116 10,899 10.1 61.0 2,040
1980 11,530 10.3 62.5 2,106 474 6.5 44.3 122 12,004 10,0 61.5 2,228
1981 12,602 9.3 62.5 2,302 496 1.4  43.9 129 13,098 9.0 61.5 2,41
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TABLE 4-2 Economic Comparison between Mainstream Plan (A-Line) and

Diversion Plan (B-Line)

Item A-Line B-Line

Construction Cost

No. 2 Dam 98,000 98,000

No. 2 Power Station 138,400 132,000

No. 3 Power Station 186,600 220,000

(Including No. 3 Regulating

Pond)

No. 4 Power Station 174,500 205,000

Total 597,500 655,000
Annuat Cost 43,900 48,100
Annual Benefit

No. 2 Power Station 8,300 9,800

No. 3 Power Station 37,800 33,600

No. 4 Power Station 11,7G0 14,000

Total 58,300 56,900
Surplus Benefit 14,400 8,800
Benefit Cost Ratio 1.32 1.18
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Surplus Benefit {B~C) in miilion Baht

SURPLUS BENEFIT OF ALTERNATIVE SCHEME
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AND RESERVOIR PLAN FOR NO. 2 RESERVOIR
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FIG. 5.4 RESIDUAL MASS CURVE OF NO. 2 RESERVOIR
(ISOLATED DEVELOPMENT)
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FIG. 55

RESIDUAL MASS CURVE OF NO. 2 RESERVOIR
(WITH UP AND DOWN DEVELOPMENT)
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Reservoir Water Surface Level in meter
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TENTATIVE QOPERATION RULE
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{1) Symbols {Unit: c.m.s.-Days per month)

Vn-1
Vn
Hn
Vu

t Storage at the end of previous month

: Storage at the end of currerit nionth

: Reservoir water surface at the end of current month
: Standard upper limit of storage at the end of current month
: Maximum storage

: Minimum storage

: Overflow in current month

: Standard upper limit of runoff

: Standard runoff

: Inflow in current month

: Discharge for power in current month

: Maximum discharge for power

: Standard discharge for power

: Evaporation loss

{2) Constants (Unit: c.m.s. per month)

=

QM =

20.2 (Sept. — Dec.)  Qmax = {20 {Aug. — Dec.) _
7.7 (Jan. — Aug.) 7.5 (Jan. — July) Ev. = 0.2

6.6 Qs = 6.4 Ev. = 0.2

Basic Formulae (Storage Capacity)

Vmax

Va-l+qn- Ev > Vmax

2 Vnl+gn-Qn-Eve—=Vn=Vnl+qgn=Qn-Ev

Vn=Vnl+qn-Qn-Ev-fn
fn =Vn-1+qn-Qn-Ev-Vmax

Hn = 576 + 0.181 x Vn - 0.000005 x (Vn)?

{3) Operation Rule {Discharge for Power)

1.

Vn-l1 +qn > Vu

(1)
(2)
(3)

Vn-l+qn-Vu 2 Qu =——> Qn = Qmax

Qu>Vn-l+gn-Vu> QM e=—=> Qn=Vn-1+qn-Vu-Ev
QM2 Vn-1 +gn - Vu === Qn = Qs

Vu 2 Vn-l +gn ——2 Qn = Qs



FIG. 5.7

INFLOW POWER DISCHARGE AND RESERVOIR WATER SURFACE
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FIG.'5-9 ' IRRIGATION SYSTEM
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FIG. 5-10 FLOOD HYDROGRAPH OF WANG HEO (NO. 2 DAM SITE)

{ Aug. 17,1966 ~ AuQ. 20,1966 )
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TABLE 6-1 CALCULATION OF QUTPUT

Ttem

Sai Yai No.2 Power Station

Sai Yai No.3 Power Station

Installed | Dependazble Instalied | Dependable
Capacity Capacity Capacity Capacity
Discharge (c.m.s.) 20 18.4 20 20
Nor. Intake Water .
Surface Level (m) 585.5 575.0 509.0 507.0
Tz2il Water Surface
Level (m) m 510.0 510.0 ?70.0 170,0
Reted Head (m) . 70.0 59.3 333.3 331.3
_ Output () 12 9.2 58 - 5644




FIG. 6-1

MONTHLY ENERGY OF NAM SAI YAI NO. 2 POWER STATION
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FIG. 6-2

MONTHLY ENERGY OF NAM SAI YA

I NO. 3 POWER STATION
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WATERWAY PROFILE OF B-LINE
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Annud| Cost Plus Decrease in Annual Benefit due to Head Loss of Tupnel, in million Bahts

r

FIG. 7.2 STUDY ON HEADRACE TUNNEL DIAMETER FOR NAM
SAI YAI NO. 2 AND NO. 3 POWER STATIONS
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Annual Cost plus Decrease in Annuadl Benefit due to Head Loss of Penstock in million Bahts

FIG..7-3 . STUDY ON PENSTOCK DIAMETER FOR NAM SAI YAI
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FIG. 7.4 STUDY ON PENSTOCK DIAMETER FOR NAM SAl YAI
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TABLE 9-1 SUMNARY OF ESTIMATED CONSTRUCTION COST
{Unit: Thousands of Baht)

Ytem Total Fareign Domestic
Cost Currency _Currency
Generating Facilities 353,700 204,900 148,800
No.2 Power Station 195,200 106,500 88,300
No.3 Power Station 158,500 98,000 60,500
Transmission Line, Substation and
Teleccmmunicatio,n 57,900 42,600 15,300
Engineering Fee 20,700 20,700 -
Administration Cost 16,500 - 16,500
Compensation 1,000 - 1,000
Interest during Construction 40,000 24,100 15,900
Total 487,800 292,300 197,500
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TABLE 9-1, (2) COST OF TRANSMISSION LINE, SUBSTATION AND TELECOMMUNICATIO& A

(Unit: Thousands of Baht)

Item " Total Foreign Domestic
Cost Currency Currency
2. Transmission Line, Substation 58,900 42,600 16,300
and Telecommunication . .
Transmission Line 38,700 35,700 3,00‘0(
Subs;ation 2,400 2,200 200
Telecommu;lication 3,400 3,300 100
Import Taxes 10,600 - 10,600 -
Contengencies 2,800 1,400 1,400
_ Compensation 1,000 - 1,000
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TABLE 10-1 CONSTRUCTION COST AND EQUALIZED ANNUAL COST FACTOR OF NAM SAl
YAI NO. 2 AND NO. 3 PROJECTS

, Transmission Line,
. Item Generating Plant Substation and
' Telecommunication )
Construction Cost (1,000 Baht) 420,600 69,200
Serviceable Yéaﬁ 50 40
Equalized Annual
7.35 9.65

Cost Factor (per cent)

1. Interest and Depreciation 6.35 6.65

2. Operation and Maintenance 0.70, 2.50

3. Administration 0.30 0.50




TABLE 10-2 ANNUAL COST OF NAM SAI YAI NO. 2 AND NO. 3 PROJECTS\’

Unit: 1,000 Baht

Generatin Transmission Line, .
Item eps & Substation and Total
Facilities e
Telecommunication
1. Interest and Depreciation 26,680 4,600 31,ﬁ80
2, Operation and Maintenance 2,940 1,730 4,670
3. Administration 1,270 350 1,620
4. Total 30,890 6,680 317,570

TABLE 10-3 CONSTRUCTION COST AND GENERAL FEATURES OF STANDARD THERMAL PLANT

Item L Unit Value
™ Inétalled Capacity’ ) - MW 400 -
Unit Capacity x Number of Unit MW x unit 200x 2
Annua] Capacity Factor % 70
Thermal Efficiency at Sending End % 35,9 (0.242 liters/kWh)
Annual Energy Supply Million kWh 2,453
Fuel and Lubricants Million liters 593.6
Construction Cost Million Baht 1,100




TABLE 104 ANNUAL COSTS AND UNIT COST OF STANDARD THERMAL POWER PLANT

Unit: 1,000 Baht

ftem

Fixed

Variable

——

Costs Costs Remarks
1, Interest and Depreciation 79916 bapital ReCOVet'y(l)
) Factor: 0.07265. .-
2, Operation and Maintenance Costs 23,160 4,400
Labour Costs 3,360 120 men x 28,000 .8/man
Repair Expenses 17,600 4,400 Const;uégion Co;st x2%
Miscelianeous Expenses 2,200 Constrﬁction Cost x 0.2%
3. Administration Costs 1764 | a1l | 0aMCostxsn®
4. Fuel Costs 207,088 | 0.455 Bfliter x 593.6
million liters
5. Total 104,840 | 274,929 )
6. Annual Costs at Sending Ehd
Power Cost (BfkW) 262 -
Energy Cost (E/kWh) 0.112
Note:
(1) Annualinterest rate:  Foreign Currency : 6%
Domestic Currency : 6%

Serviceable life; 30 years

(2) The costs were allocated according to the following ratio:

Fixed Cost
Variable Cost

80%
80%



TABLE 10-5 ANNUAL BENEFIT OF NAM SA! YAl NO. 2 POWER STATION

for 50 years

for 50 years = 6.34%

a) - (2) -~ Annual Benefit in 1,000 Baht
Yéar Salabi‘e Annual Depend?ble ®) '(‘}) ({;) '
. Energy in MWh C:apacxty For kWh For kW Total
. _ in Mwa C MW |- (1) x0.112 (1) x 300 (3)+(4)
1974 40,000 73 4,480 1,590 6,070
1975 40,000 73 4,480 2,190 6,670
1976 40,000 7.3 4,480 2,190 6,670
1977 40,000 73 4,480 2,190 6,670
1978 40,000 8.6 4,480 2,580 7,060
1979 40,000 9.2 4,480 2,760 7,240
2023 40,000 9.2 4,480 2,760 7,240
Prés;nt'\'\’;ynh ":'
ey - - 70,620 41,130 111,810
Annual Benefit {Capxtal Tecovery factor} 4,480 2,610

7,090




TABLE 10-6 ANNUAL-BENEFIT OF NAM SAI YAI NO.'3 POWER STATION - °

i

() . 2) Annual Benefit in 1,000 Baht
- .+ »| Dependable " (3) @ . {5)
» ESaIableiAnNr;‘I:}a;ll Capacity * ForkWh ForkW Total
ear Aergy in v, in MW (1)x 0112 (1)x 300 (3)+(4)
1974 190.0 31.6 21,280 9,480 30,760
1975 190.0 35.8 21,280 10,740 32,020
1976 190.0 39.1 21,280 11,730 33,010
1977 190.0 39.1 21,280 11,730 33,010
1978 190.0 53.3 21,280 15,990 37,270
1979 150.0 56.4 21,280 16,920 38,200
2023 190.0 56.4 21,280 16,920 38,200
Present Worth - - 335,650 248,010 583,660
in 1974 .
Annual Benefit Capital recovery factor
for 50 years {for 50 years = 6.34% } 21,280 15'?30 37,010




TABLE 107 COST ALLOCATION

Unit: million Baht

Item Power Irrigation " Total
1. Benefit 44,100 15,270 59,370
2, Alternate cost 44,100 16,600 -
3. Benefit limited alternate cost 44,100 15,270 59,370
(lesser of I or 2)
4.  Specific costs 30,770 7,870 38,640
5. Remaining benefit 13,400 7,400 20,800
(3-4)
6.  Allocated joint costs 4,680 2,580 7,260
7.  Total costs
(4+6) 35,450 10,450 45,900
8.  Surplus benefits 8,650 4,820 13,470
9.  Benefit-cost ratio 1.24 1.46 1.29




#

.i.

-
"

—150—



11

111

BEOE & /@
o AR &

A7 PORTHEEN O BTRANLAN, A EFES 292300000

Bant HHSE. ARFES

19275080 000Bant, 2324892 0000 00 Baht T

Hh, BEHORERESEARNTFETHTH B,

11 2

112
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4 7t 1% 5 1 gt
(200 (¢ - (400)
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