EE EHRMEOIRALKFIR
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§.1 Rice Cultivation in Thailand |

HIWLTENRX LI, #4 O Agricaltural Sector , SMOTERE - BRGELEECH
pREZ FEHREHRCAWTHEZ R+ ELT WD,

#Ch, Riceldl, #4 OREYHLIBOPEO— 2% % LEMAEER 15~16million
tons ( rice )’ @ 5 b, T eBED Singapore, Malaysia & E~O & fE 1.8~2.9mllion
tons” % 5 FE ek 2.3 ~ 3 million tons % B HATICHIEL T b,

1978 /79 @ %3 1 L N AEKT (Major rice crop ) © planted area i 58, 410 thou-
sond vai (€% LEEFEKRR ( Seeond rice YO planted arca it 4,257 thousand rai ©, 104
%%,

ABLEEONIMIL National econamy H 64T, KWAKBO—2Td 24, £4 T4, itk
RECRY<7 ¥ AOM 5 62 THMBRONENL AW TE R R0 Tnd, T, ¥
BEFEORE Ao P FIAE L LT, 2o ES LI w2 HFRCHABERNTw S,

8.2 Chiang Mai-—Lamphun Basin © &% IBR
8.2.1 (eneral

Chiang Mai % 9.0, Ping IO W CREI+ 5 Chiang Mai — Lamphun Basin T,
Economic crops & L T7KAR, Mungbean, Soybean, Garlic + %0 i@ M sNEmInT
wWha U/12 Q~4/5 ROEFER S Ping RNHE L B EMCTEN MR TH, 0T Ak
BEAMCHATE s TE, EEKFO/Rs, HE[LO Field crops #RIEI N TS,

MBI T A T L O InterviewsSRICS &5 & fER L % General Information
on Agriculture % Table 8 — 1 IK, REFW{iipo HAIIE+ L (F 2% OEES% % % Table
B— 2R L%,

Fig 8 ~ 11Tk, 1:3th iS5 /E fERL® Chiang Mai — Lamphun Basin i€ 14 5 Soil Map %
BECHT 7,

=

Selected Ecomomic Indicators relating to Agriculture 1979
{Refer to as SEI)  Table II-10

2« » ) Table II-2

3/ The Nation on Dec. 2, 1980

A4l Agricultural Statistics of Thailand, Crop year 1978/79
(Refer to as AST) Tables 17 and 18

5/ SEI Table I1-11



8.2.2  The Existing Chiang Mai Irrigation Projects

Chiang Mai #4C L, Table 8 — 3WRT & & ¢, RIDAMERD LA 4 PO RBUE .
igation systems b A, Th LOZEITAIL, Ping & #5132 T (2 Amphoe Mae Taeng
2% Ban Pa Bong WA B0, R ping Nttt Lamphun & t@F%fﬁVCﬁéf@Eﬁi’c&/\,—ch
%o Chiang Mai - Lamphun Basin @&, EROR4A, KM S EEASHE, By
HEY, AMNAD®SD People’s irrigation projects HEET 5,

People’s irrigation it 203, R1D project systems K 2T § FEEE K 30 i i
A DMRELTNE S, Table 8— 4B Hh bM<, Irrigation projeet B[R
LE S, cropping intensity 4P L I5< % n,

E-TRIDEANGFOHBAE T EEoMB AT CAEL, eropping intensity £} 4
570, FRBAEE LEAP WIS HOBH Irrigation project i€ & % 4 P E e pitay
FHEHPTH D, [HBFIC people’s 1rrigation projects & FH T Chiang Ma1 — Lamphup [
sin @ irrigation systemP$ R - B rilpihrd s,

Fig 8 — 2. Chiang Mai —Lamphun Basin ()M 5 28I 3 & o0 (0 g% IrTigatigg
projects & Schematic WL TWw 3,

8.2.3 Chom Thong — Ban llong Area

Amphoe Chom Thong i}, Chiang Mai Hi X b #4 60 km I+ 2, Pinglios
MK D 5T, i Nam Mae Klang DB #K#60,000rai Ok BAALET 2 LfEEeh
5o Ping % 3 A T Chom Thong @333, F I Nam Mae Li T, Liamphun
Province W3 4% b OHLHLO B Btk — Ban long Area — 23 HfET 5,

Chom Thong, Ban Hong MR & &, A3 Chiang Mai Irrigation systems O &4
HEATd b, Bo, SHETEMAZ people’s irrigations % Bt ¢, non - irrigated
area & LT DVEI TS,

R1D Regionzl Office Ml in Chiang Mai ®#{#C L hef, LIE Ban Hong Area
BT #5200,000rai @ Irrigation Project EXRPTHS, RID® Prelimnary St
dy R Xnid, i, COProject DKETHS Nam Mae Li © ERH L 6 20 MCM/yr
(iR GEIF1,890sq.km) TH D, O Project THEMME IO H1./3 LY 55 KGRy
SO L KRBT RRT DL LWL DEBC L #140,000vai @ KBRAEEHA TS
HisA T b,

8.3 Kamphaeng Phet Plain ® & #IB iR

8.3.1 (General
Kamphaeng Phet Plainil, 2 4 O RRME /- » ORI TSI T 5, Ping D /ik
$itd Mae Nam Yom JBRICIE & 2 B{ET M, X, HitM Ping Mt LT LD EIL

§-—-2



AM LD SNT, TOW ik Khao Waphoepricho —Khao Mokochu [Lilh 2 T R & % -
Tndo
Kamphaeng Phet Province @ EEGHEL Table 8 — 5 & L {F Table 8 —~ 6 WCRTH b,
Fig.- 8— 3, Kamphaeng Phet Plain V0T 2 Ping NIEE XM+ X 0 (BN % Irri-
gation Projects & Schematic KRLTW 5, station (P~ 7A)KCINT 2 Pin JIf &
Kamphaeng Phet Gauging Station ( P =7 A ) WHIT 2 Pin M % Table 8-7 T
F L, @A ET 5 Bhumibcl Power Station @REBHRMERK KE (EHI
hde 1970 ~ 7T94ED 10 FEROPHMHEE M 320cum sec TH D, 9 b 215cum, sec i
Bhumibol MGt T 5. 12 R332 COEFH4 AT, FHHEH 230cu.m sec T
2L KB THROKBFREOABET T 5,
Fig. 8 — 1 L L6 R A M6 AL L 7z Kamphaeng Phet Plain /T A Soil Mapx &k
t TR %o
8.3.2 Ping Jli£#f|® Kamphaeng Phet Plain
Ping litiiAK O£ 4 2, TiO 4 2OXKHE [rrigation Projects A RIDIC L T3k
AhTwd, TORBEFHMIAH480,000rai KHET 5,
BERIDE, Vaé&o2s&, MEARORBIKHOI K - ZRABBTREHITH L,

Table 8 — 8 Irrigation Projects executed by RID
in the Left-side Area of the Ping in Kamphaeng Phet Plain

Irrigation Potential Design Capacity Water
Project Irrigable Area of Canal Head Resaurce
(rai) {eu. m/s5)
(1) Tho Tong Daeng Project 30,000 the Ping
{0} Khiong Wong Bua Project %gg d 883 ) 50.0 I
{m} Khlong Weng Yan Project %?g’ 888)1) 12.5 ¥
{v) Khlong Nong Khwan Project (‘ig: 888)1) "
Total 479,000

Source ! R1D Construetion Qffice in Kamphaeng Phet.
1} : Figures in parenthesis indicate irrigable area in
dry season.

1/50,000 i HA R+ b, COERBCEZBO ARRIETZ Y -2 0nk-To b,
Ririt, thoDARGEH LML T, WAIh2MBAAKD: THAIR, X, HFoOH
KEOEHEHL T B, WBETHTEC S 2~ 3 BHOEAS D02 T, HBCHT
AIABEE R bhin,



Table 8 — BT+ T &<, REOHMBURE L KBRKKHET 2 88T 28 5, irry-
gable area ® AN & Potential area @ £310% TS A%, 1979 Tt Table ¢ Db
THR A3 FCTEL N,

12A26 3 AHB CORFHLEEH 230 cum/see THEH, FTHIK S 2 Chaj Nat
Barrage D7 O T U e AL AL E bR WO T, COMMAETH, @550 Ping i o

KA BEAE L TEH® T, ka4 projects @ cropping intensity # L2 & L

EHEM IR B,

8.3.3 Ping Jl| 5 B © Kamphaeng Phet Plain
Ping MG ZROES 60~80m O {EFiird, bt Khlong Suan Mak & & @i il RS,

COBETHERBIHIKRAE L THEDAT D, B 60~80m & b &3O Terrace i,

Kamphaeng Phet %@ 3 Khaeo Waphoeprichoe - Khao Mokochu Lifts2 T 6 % b, ~icn

Cassava, Sugar cane, ceaveals ¥ T Of® field crops #REI L T2,

Fig. 8 -3 A bhsind, FHORID irrigation projects 21524 KM, iy

% it & Ping IARO KB RBocHH KT I Lk, HHMICHETEZ e Y2

ha,

TN, RIDAFTHLABLCRBED, HEHBO irrigation projects 4, Hirp

K zwEHEAMIBCRAHIBLAL TR S,

Table 8 — 9 Wtk fiRMI%& RID Irrigation Projects &, Table 8—10 ik NEA#G

@ 4@ Ping )il Pumping Station Projects £ Fli2 1+ 5,



8.4 Chai Nat Region — The Greater Chao Phraya Irrigation Project
g.4.1 QGeneral
The Greater Chao Phraya Irrigation Project @ key structure T3 4 Chai Nat B
ALK 1957 F @I L, 5 Main Canals £3B L, #5 6.2 million rai ®E K% Ricegrow-
g WIRCHIEEAKZ G L T b, Table 8 — 11K FOBMBER T,

Table 8 — 11 Main Features of Chai Nat Barrage

()} Crest Length 237.5m With 12 sluice gates
(Il Crest Elevation EL 9.0m
W LS Flood Level EL 18.0m

Retension Level EL 16.5m
i Tif% Retension Level in Dry Season
EL 7.5m
) Gater Operation MEMEDKEENTLIMmERDOC &,
 Irrigation for Left -side Area (RID Regional Office e 8382 )
Wet season Paddy ; 3.1~ 3.4 million rai in 1977 ~ 1879
Dry season Paddy ; max 550,000rai in 21976 ~ 1979
Main Canal and ; Chai Nat - Pasak Canal 210 cu.m/sec
its Capacity
Chai Nat—Ayutthaya Canal 70 cu.m“sec
fi Irrigation for Right —side Area (RID Regional Office No 7 824 )
Wet season Paddy ; 2.6~ 2.8million rai in 1977 ~ 1980

Dry season Paddy ; 1.4~ 2.0million rai in 1977 ~ 1979

Main Canal and 7 Noi River 260 cu. m sec
its Capacity
Makham — Uthong Canal 32 cu. m./ sec
Suphan River 318 cu. m~ see

)
R1DK, Cropping Intensity VM om Lz BiFEL (it %%ﬁgl%g)ﬁrziféb
20h b, CONHKTHKBMOTLR - LB CE Ll E2REBEL TR,

Source :  Interviewed in RID Regional Offices No.7 and No.8 in Dec., 1980
1. Project Completion Report, October 1978
Chao Phya rrigation Improvement Project, Stage 1
Prepared by ILACO
2{  Basic Information, October 1979
Chao Phya hrngation Mmprovement Project.
Prepared by ILACO/EMPIRE M&T



8.

A EBELERIT (28 T A Botommathat 3 X [f Chanasutr regions THt 1978 4 )7 + 000 hg 4
B & 0 3o 35 Stage I'BiSERL, 0 & D52 63,000ha © Stage 17 @ Feasibility Stugy
FEBLTW S,

Stage [ area ik, KD Local varaety # high vield variety, E?ﬁyﬁiﬁmﬁfﬂﬁﬁg
b, EEHO[mMENS R D,

1978 %© Cropping Intensity & 185%''C & » % 2, 1979 #£IC(% 1355 1T 2k, s

-

AETE 1980 EiTEd, FIRATaERKOMbIc L b Cropping Intensity 13 ¥ + 2 Lo

-

e

-y

"EHINTnE,

Char Nat Barrage $& UC #ovF 2 FU A STEE K 5 @ R B (4 The Greater Chao Phraya Ipy,.
gation Project OZBHORBMEC L » TAHHNTH Y, MNATEAGOME Iy,
T,

1.2 Chai Nat Barrage (Zh:!7 5 Hydrology

Cha: Nai Barrage ~OH At % Nakhor Sawan (2 #1373 Chao Phya sftiin T4 (C-21

of RID Table8—-12 )% % , THETNI 1973~ 70 FE 0 EMH 26,196 MCN ( &30
cu.m” sec ) THa,

— % Table 13 {TiR¥ 20 < 5main canals ®BKRE2H TEB 11, 027MCM ( 3500,

mosec } LE BHEARBROMN 29 AMEBIRKEN TN 382,

1112 B4 % 4.5 BOEZ 1212, Table 8 — 12% L ¥ Fig. 8 = 4 ®HydroegraphiZi+

& (FBTh L 300cu.msec TR AL, KXY BIER retension water level s8¢ ZET

Tl o,
Char Nat Barrage Til, :B7KEF!IT 4 40 Bangkok @ KLi® % ¥ 25cu. m/ sec &, L
EATLDT D T0cu.msec T FRICHETBL L 52 2T, 2o TEE . Imigatin

area .> Cropping Intensity T EE <224 0D — RIDOBGRAILTHI05 — AEE
“ARLT#Y, RIDTHChai Nat Barrage GG AKGHEZELT 4 ¢, Maks

TOKEERFT AT 4 - HEFTHE,



(.5 WRAKBOHRE
g.5.1 Cropping Pattern Q%

Chiang Mai — Lamphun Basin, Kamphaeng Phet Plain X Chai Nat Region @ L @
WRCHNWTH, 5/68~11/12 AofiFEL 12/1 B~ 4./5 AokFo Ra nBHRTH
ba

MECE EFHmOKBE TR, —BRHCEH - OO MFRBHEREI L, HKo L
i BERAE[EATWS,

HECEHEKOAFATL 2 HBCPERNCHAIK - FARAAETE 2HBCE S T,
RFEKBOREE O BVARTFENBE I L TW S,

EFCRBBRKOFATE sHB-EFMCH K, STASNB T2 2@ECER ., TE
EABORBEORWHETFLFBEI LTS,

Fi ot R d5a0 « ¥iAY % Cropping Pattern 2 E TN X Fig.8 —5D5Eb T3 b,
HEKRE EFEXKBoH LMY, REMNMEROoMD T,

AT WO oM
RIZF KR 6R/7H 11A/128
KR 1A/2A 1A/ 5R
8.5.2 DPatential Evapo—transpiration Oif5g

Blaney —~Criddle 36 X Y Chom Thong, Kamphaeng Phet % X (¥ Chai Nat © = #h B iC

fetd A Potential BEvaportranspiration(PBET) &, TEEF#HoFKEEL A,

iy 1 ® o & i3
(1) Chom Thong N 18°25° 1051~75 Chiang Mai (A 3 H sy 550

() Kamphaeng Phet N 16°20° 1951~75 Nakorn Sawan (A 3 A B SE”
) Chai Nat N 15°00° & k

RVOR B Table 8 — 14 /RFTIIC, EHPETIX 1960 ~ 2120mm/ yrgR L,
1,200mm o BB FH s A LB > TWa,



8.5.3 WHFEABW L UFEHRAROAGY
Potential Evapo-transpiration, 5B Mifi% X 4% Cropping Pattern 4 g5y
Chom Thong Kamphaeng Phet & X UfChai Nat OZHURICIN BRIZ - #HKIBO 1,000y,
%y AMBKEEREL o
NEWCH Y FROFREEMER L%,

(). Cropping Pattern Fig. 8 —5eaih b
iy AWPET Table 8 — 14
BT *HDs5 %
by E B R 10 mm,“day
v R AKX 200mm/ [
W KRR e i B 0.8~1.2
hy B &E I 2mm,/ day
iy 1 it Chiang Aai ¥ X ¥ Nakhon Sowan ICIMit 2
1970 ~ 78 ‘£ A B it
(# L/10EFHLE RMLS D)
() FRHE A i) Her0 75%, BHOoH AR 10mm/ L Fide
T IO
x) xR 70%
REARE Table 8- 1I5WCARTHI TH b, EFKMOhas b KWL k2 Rody
T i EEEE
Chom Thong 15,650 14,040
Kamphaeng Phet 15,560 14,860
Chai Nat 15,560 14,930



36 RREDOEE
g.6.1 (eneral

Mae Pat 3 L U Mae Chaem JIKA BB HIC L - ¢, PaililofEEe 9 bEMK 700M
CM (23 cu. m/sec )AiChaem [~ KT h B, Th GAKI I AR, Chaemlli®
fr kM - Bhumibol JFKik% EWC X - TR INT, EFO Ping NoKE M@+ 52
#, TaELEEE RS,

WO IF LU 4 TH~NAWMC, HWE, the Ping % Kamphaeng Phet Plain < Chai
Nat Regon T, MBEBRIBBEINTWwaEASERCH, INERSELT258, FTEO
Cropping Intensity 2 WAL D2 MK FE LB s Ak 1,

- T, Mae Pai® & UFMae Chaem KN FEHBEOLR, Lo (B Ay CF AT GE
&% %5 Ping Mok &k, Th +FB+ 5KCHER % Land potential & % - Tw % Kam-
phaeng Phet 5 Wik Chai Nat OBHF BB KR W CEFFOoL O CHERTLAO2FE R
HEMEHMING, COEFCE T, FRLEFRE, &F O cropping inteusity #
METHC LR L ST ALANIBRFEABOLEERCHMET 24 0LT 2,

8.6.2 MR EOHEE

Chiang Mai - Lamphun Basin % Kamphaeng Phet Plain T4£EI N Twn 23 HEEKT
{non ~ glutinous YO FIMAM G 500kg rai (CHIMBE Rian 2, Bitx 5L b
AROKR, HEFIRKOz >~ bo—rpAliEziilcd, CESFAFHEHT LY
700~ 900 kg /rai OHAMEEZ L TWARE L H S, Kamphaeng Phet Province @XH
WHERO M TIL Table 6 ICEEL A< 724.6kg rai 2 B AL 25,

Chai Nat Region OtETHEBENIH» T L BolbBicld, BHEKHE 262 ~
1,018 kg ~rai, FHET 691 kg, rai x BB LTV

fentT. kol Ex Ay 5 FERKRO oM % W RAURid 650 kg rai ()
(#5dton/ha )} &L HEE L %o

B.6.3 o3/ 392 F 4754 ADHE

19814 1 BBIFOBMMBEF (RF I Vv — K L A FEFEEN LAMIZ 3.2~ 3.8Baht /
kg Thdb, —F, #4EH ol N 2%0 Bangkek M0 L FO Bk, BAfo BEME T
ton % b USS 407 ~ 410°K1980 4E4 ATit, ton %D US$H363~4307 D % &
ThTwna,

1} Results of Benelit Monitoring in the Pilot and Stage I Ares
Technical Report No.50. Jan., 1980, ILACO/EMPIRE M&T



v B 13
lconomic farm-gate price of paddy 2w T, {ffilﬁmxﬁ'T—(@ﬁg%Klnﬁ Fo

B price of rice B0 ~65F b »Tnd, f£-T projeet evaluation KHn g

economic farm-gate price &L Tid5,000Baht“ton ( US$250 /ton ) &R+,
L E L,

8. 6.

4

RFERERS L MECHE

Rk ARMAEECL . THLOAANRAC D 25 EH{t - o ELD>WwTH, FERT
HAANEREL 2 Chai Nat Region { The greater Chao Phya Irr. Project e33O0

r@ﬁﬁ%%ﬁ.C@mfozﬂf<mammﬁmf®a?mﬁﬁ%mﬁﬁﬁmmemm

CiRL%, COFMABREEFLT, BFAMLEODEICAN HEMEKS L FMxg, -

AHIRED40FE L 609 & LT,

11}

(2}

Table 8§ — 16 (Crop Budgets monitored in Chai Nat Regionz)

In

( Unit : Baht,/rai )

Wet Season

Pilot Area Total value of Production 1215~ {348
Variable Cost 363 ~ 402
{ Physical Cost )
Gooss Margin 67T ~T73%
(% of Total value of production )

Chanasutr Total Value of Production 1151 ~ 1267
Variable Cost 455~ 464
Gross Margin 60 ~ 63 %

(% of Total value of production)

Dry Season
1698 ~ 1963

394 ~ 472

13~ 80%

1652 ~ 1788
511 ~5%4

66 ~71%

131 Boromdhart Total value of Production 996 ~ 1185 1456 ~ 1569
Variable Cost 277 ~ 321 352 ~413
Gross Margin T1I~174 74~ 76
(% of Total value of production )
1/} -Project Completion Report, October 1979
Chaa Phya Irrigation Improvement Project, Stage [ [LACO
- Feasibility Report on the Kamphaeng Saen irngated Agriculiure Development
Project in the Mae Klong River Basin, Ociaber 1979, JICA
2 Nanon on Dec. 3, 1980
The export price of rice fixed by the Foreign Trade Department Ministry of
Commerce
3f:  Monihly Bulleun {(May 1980) issued by Bank of Thailand
2/ Results of Benefit Monitonng in the Pilot and Stage 1 Arcas

Techntcal Note No.50 1978/79,
Ministry of Agriculture and Co-operatives, iILACOJ/EMPIRE M&T
Bangkok, January 1980

3 —10



§.6.5 BMEHMIEOHE
Mae Pai ¥ I OFMae Chaem KORLITMIC X b, Ping HloRMEsnKET L, TOoKImMK
fi1d Kamphaeng Plain, Chai Nat Regin @i O BEEE IR IC AW T, EEKRB
@ Cropping Intensity £ 2B CHERIH 2 LEE T2 Project EHEWCWHR T 2 1
FaEk Table 8 — 17030 ( ba2i#) 12,200 Babt (US$610/ha) L HM A h 3,
—%, B.5.3 TIREI LA EFEPaddy CHB I h D HAKFthadk b # 15, 000cu. mAae
crop THH5DT, AKE leu.m® b RFEWEREH 0.8 Baht /cu.m L EEIA 5,
4, Mae Pai ¥ LU Mae Chaem KNRBWHBIK Y o CTd A L3N 5, EMMMAkELY
700 X 100 cu.m/yr RAT A Tnd, Fo T OHMAAKRELC L > T4 6303, &F
AROEAmMANEH 46,700 hatliii T2 2L L2 h, ThEb A b Eha BEEHRGEKE

#569 X 10° Baht & % %,

g8-11



8.7 7oz b0 b
8.7.1 BT MR

Kamphaeng Phet Plain @ Ping /£ {#% L ¢f Chat Nat Region OBEFMEBEMM Ty, 4
TICHURES L UBEAROKRBIR B —BR B RERL T2, BENOERELS [y,
ek, BRRIHOENS IFRRABHOLRERZ ERLETD S,

Chai Nat Region 4L ( Stage I area in Chanasutr , Boromdhart 34X ) TR [pyey
qfﬁﬁﬁnﬁm%$%$%@$¥ﬁ%mm1msm1%ﬁTUS$LMWh&ﬁ§®m
9, HETHEUSEL 200 Ns FHI LB,

fE- T, MHORXMIEL & D I0H R LB G TEE, B MEHTE L&MW aena,
G¥Thai b 1'S$2,500 & Rfi-%a

8.7.2 EMTIAMBHES X OEMY

FAEKCHIT S BHEQACREINE 12 S X URBRIORBESL 50 L
LEs¥dossfEafcsRohdUSEa01 &2 5,

WM RECRT A EMEFTER LAY FHUSTIO ML T hid, ERFRR0s 4
nadi b USE331 Shadk 5,

8.8 BH.EHHE

Mae Pai ¥ I fMae Chaem/k JJR4SHAIC L b W53 1 4 K ¥i% & Kamphaeng Phet &5
HARRIE®E LU Chai Nat Regron® ML EAMBLIERIC AT, EFEKAOEMEL G0
BRI EIFHO TCHEIA A FEMER LN bHUSTI0, ERBERLH I
S$331 &£ABD, T, SEARERELA .84 LEIN D,

8.9 Kamphaeng PhetBH FFICHT DERDHREE
8.9.1 QGeneral

Ping JH A1 @ Kamphaeng Phet Plain i 883 .3 Ko ~%kin(, LMo R0
DZAEANTWAILHKZ hilly land of terrace #i® 5, Khiong Suan Mak 2> 5 Nam Wang
MaBiTi, EL80~120miCfifi+ 2 RMTF ML terrace i H{lE & L & 900sq. kit
K tlo

C oMk, MWL B 5 Ping IO KB E M - THES AT &b L HBImLH
HrigimidZLbhin,

rpHfpTH, Cobftplain £ F ¥+ 5 Khlong Wang Chae, Khlong Suan Aak, Khlrg

1 . Chao Phya Irrigation Improvement Project
Basic Information. Oclober 1979
RID. ILACO/EMPIRE M&T

g—-12



Khiung & Nam Mae Wong @U@ /K ¥ & Kamphaeng phet 5 plain O FIA T
b OFEMBILONWTR~NS ( Fig. 8- 6£B),
Yo FMA T B EZREROBbTH b, 100sq.ln %y PHEMHEELI.1~1.3 cu.
m/sec TdH bg
il il fir 23 B ETERE
i) K.Svan Mak (P—26) Apr. 1964 Lat. 16-26-54  968sq.km 10.4cu.m/s
~March 1975 Long 99-25-57

() K.Khlung (P -35) Apr. 1974 lat. 16-04-22 730sq. km  9.Z2cu.m/s
~March 1980 Long 95-24-18

Gl N.Mae Wong (Ct—5) Apr. 1969 Lat. 15-54~10 10.3cu.m/’s
~March 1980  Long 99-28-45
2.9,2 Khlong Wang Chao & Khlong Suan Mak

Khlong Wang Chao (X the Ping £ @ Kamphaeng phet plain OB BO UM FE L £
L., Kamphaeng phet §i® Lif#5 40 km O3 AT the Ping K W T 5,

#o s KA AR (49 Lopg 99°-07/, Lat.16°-29') WA 5 ¥ WA # 230sq.
kmTd b, P26 EMULHEGKEEET AL, oA COERMEREH 790MCM
(2.5cum sec) 43, COMMA(FHKRMHELIIOM ) K, HW.L375 ~ 380mDF A%k
Ht+hl, H90H LU LIOMCMOFKERAB LR S,

%%, Paddy 1 season 2 W OBREKFEL# 15,000 cu.m ha &THIE, ZOHMADER
MM L HE~ % 5, 300 ha® potential planting area ICHY T2 L 4 5,

Khlong Suan Mak ik the Ping A& FFO ¥ % B L Kamphaeng Phet i € the Ping
KSR %o

K.Suan Mak AIUME L b P E~BITT 2575 ( 4 Long 99°-16/, Lat,16°-20")
H #20BOBHEHNRTH L. COMACHTLMBERIIH 530sq.kmTHbHP-26
LRLKHTERERESTNE, cOMATOERMBIEH 180MCM (5. Teu.msec) B,

oA (HEMELI30m ) T, HW.L180m T# 100MCM H,W,L195mT# 200
MCMOIP KB RA 4L 6N 5,

T, COAOEMKEHIIEEE~ 12,000 ha® potential paddy planting area {CHBY |
T, $10km THICRARMGEHIAE, BELIOOmBTORBMESTELE 229,

Al ® Khlong Wang Chao Reservoir O KF#E# 20km i TL, Khlong Mae Ya Ma
EDAMEBEDL, ¢ QKIS Tak FME@ terrace KB KA & WIS, CORMA
LB¥1.5km FHiiA ( #IREM 543sg.m ) WA W T Klhong Suan Mak @ 3 It Klhong
Khayang ~ 4} 7K L Klhong Suan Mak @7k Ti#i ¢ i+ 2 & A TE L 9,

8§—13



8.9.3 Khlong Khlung Irrigation Project.

Fig. 8 — 6 @RFTM<, RIDEEEWC, & OflA (# Long 99°-24" Lat.16°-14),
4 HRBEERT 2L 5B LT D, ZORIDOHAALR+H T Khlong Khlugg
N T EL 80~ 100m® terrace land £ 92,000 rai ( # 14 + 700ha } @ ML s
ANLHLLERD,

8.9.4 Muang Dam Project on Nam Mae Wong

RIDDH Fig. 8 — 603 Z& ¢ Nam Mae Wong OB ( # Long99°~27" a5
“547) I F A FARABREHALT WD, ZOHNBOEBMNE N. Mae Wong W0 ik b5z
t+ X (¥ Chai Nat Barrage nHZOKfIFRHEL, HRT BT LTDLEEDbN Ty,

Chai Nat Barrage ~@, SFMAMREEE ELLI(MPLTCETE D, chemey
Lixy, FeoXKBEi% Transbasin Scheme i EhTwnia,

Muang DamiC X bEFHI 3 KT #k, 1/50,000 #uEE L b HEF+h i, ELico~
120mLL F® Nam Mae Wong fii¥ Terrace ~O#HAKKH LT D o T EILD Chay \y
Barrage ~ @ transhasin scheme 23F 3 L7 iTIL, Muang Dam Project (CX bz
2 KU &£ Kamphaeng Phet Plain © Nam Mae Wong Mill~#zfl+ 22 L 4 %4 nh,

D: RID Regional Qffiec M3 at Pitsanulok Tl 5 & b e H
2 : R1D Regional Offiee fa7 2t Chai Nat TOHWE & bR

8 — 14



SOIL LEGEND

Fig. 8-l

SOIL MAP IN CHIANG MA!- LAMPHUN
BASIN AND KAMPHAENG PHET PLAIN

{Scaie 1. 1,000.000)

ORDERS SUBORDERS ”,ﬁfhfé'ég SOIL NAMES ORDERS | SUBORDERS “ri‘d’ﬁé’é% SOIL  NAMES
ENTISOLS | FLUVENTS g | LOAMY USTIFLUVENTS ULTISOLS | AQUULLTS a3 | CLAYEY PALEAQUULTS
INCEPTISOLS | AQUEPTS 16 | CLAYEY TROPAQUEPTS AQUULTS/AQUALFS 51 | CLAYEY PALEAQUULTS/CLAYEY TROPAQUALFS
TROPEPTS 21 | LOAMY DYSTROPEPTS USTULTS 54 | LOAMY PALEUSTULTS
ALFISOLS | AQUALFS 28 | LOAMY TROPAQUALFS 55 | CLAYEY PALEUSTULTS
29 | CLAYEY TROPAQUALFS 56 | SKELETAL PALEUSTULTS
AQUALFS/AQUEPTS 30 | CLAYEY TROPAQUALFS/CLAYEY TROPAQUEPTS 59 | SKELETAL HAPLUSTULTS
AQUALFS/USTALFS 31 | CLAYEY TROPAQUALFS/CLAYEY HAPLUSTALFS 62 | CLAYEY PALEUSTULTS/LOAMY PALEUSTULTS
USTALFS 34 | LoaMY HAPLUSTALFS 63 | SKELETAL PALEUSTULTS/SKELETAL
35 | CLAYEY HAPLUSTALFS HAPLUSTULTS
36 | SKELETAL HAPLUSTALFS USTULTS/USTALFS 67 | SKELETAL PALEUSTULTS/SKELETAL HAPLUSTALFS
USTALFS/AQUALFS 37 | LOAMY HAPLUSTALFS/CLAYEY TROPAQUALFS 89 | SLOPE COMPLEX

8 — 15







[DUDD MI] ) e

19A1Y |

AJH1o0) BUlS)xX3 ! e
WOJIINHSUOD J8puy | 0

B8 —-17

NISYE NMAHJWY T -1V ONVIHO 02D Jopuajod Uy I Y 0210 JUBLISY § Y D
B Dupy ¢
Nl SLO2108d NOILY9IHYI abioydos|p (oub) i O Ai1o0dos oAIBSAY |
aNV SH3AIY NIV 40 WryovIQ 2-8°bid JjaM UOISIBAIT | =3 ajoaiasay | Q
oy a0y jonH
uoyy 30 wop
Z "3 2on by 0B9'CZ V¥
3 e NI OV2 O
waoys by WoN = jo8loid 23] buaoy soly )
2 :
w
# - fm Gab) aDW Eoﬁ O
{ Bub|y 8DW WDN o ws! 'bs | 12T ¥D
_ﬁ WOW 827 oY
DN buo say oy do
oH - . N 1o BuDjuD (sad oy dog)y oo
-7} ——3 o Tos Z —
e | Bl et
123folet WY ooy Buld a0l 128{01d "M} Heod | unibsZee’l Vo
_ Buoy upg _ ’ I.J\WI.A.L -- s WO Gob um_ -
| byoor'ez2 _ 104 OF N m §08(0Jd “14] Bubny 3o 0 O
e o et + —_ \z m—— e ———— sy |pbp aopy _ O
. b i
wy| 'bs 06871 VO = "™ 20N 2oN * @
WOW €02 oY § wpB28 T wybs geg vo
say Buol jony uog buom'w | 3 .l.:ll-uluulm_..bL WOW vS2 oY
19afoud *aa] Bubny 3DW  (say Buony sOW WDN)

_—— —

J_._ 3DW WON DY) @Dy WDN




NIV 1d L3Hd SONIVHIANYMA
Ni S.03r0dd NOILVOIYYI

ANV SHIAIY NIVIN 40 Wvdsvid ¢-8'01d

s/w N3 2e D
|ouoy buoys A Eoc.xc_a
s/W no gIg |

TTY :cznﬂ _

YWnd 09Z O

1My uoﬂ F : 1
sy + +

Bunsy SDNDS WON 2Dp

uaod 3o DNy

084D |D|yusjoed T v

afuoyosip 10UDd 1 D

Buawnyy Buoyp M

58y Bun|y Buojuy

|DUDD AT
SETVIY R

Ajinoop bujsix3 :
13 uo|siRAIg !

Jj0A1BSAY !

—-—
O
I

I

HDW uong Guoiyy

)

u:Ev_ Buojyy _

D Bucpy 8D "M

-say Bubnyy sop
_.. — s ——T—— .

/
1ap bBunpy Buojyy

-..'ll-l.'_
I

a6pip

synjoiomnunyyt|  Bunpy Suo|yy

T

ﬁ

|
A19p uanyf DYL

r—

_|| %D UBNg *y -

1|3 IDQoYDY L

siep uopodoyy |

—

IDJud "y

_ Bupfoyy Buojyy

4

- » s——y

onys Buopy Buolyy

_

11

oM 124D *
ST 0L Of |oypy |
ofoylinfy jon 1OYD _

s/w N 012 B __
|DUDD ADSOG - JON |DYD)

'
(@t i <
e Ll
ubmbg IT [..T Ju fusoydwoy . Buld weN 20N
ucy}oN
ﬂ * | ouoogt v f
A oY 0082l Vv . v _ ”uw_oﬁ ]
1aaford ‘a4] BuonN Buojuy _ : Buaog buo) oYy
by 0009l ¥ ! «
sy g2 O | :
joafoid 14 Bupy Buopyy Buojyy _
Dy oO2'Er ¥ 1
5/Wn3y 08 O

———— .

——— s+

193]0ig "11] Dng Budm 6UG| LYY

-

wo) woN aci

“UON woN sow

BE—-18



*sea|joiado -0 pup ainynajaby jo ANsiuiN
‘tuswpipdeq uo)joblau] |0Aoy ! aninog

yasop | fioniqa4] Asonupp | daquuesagl| faqwissony 1aqoydg (Bquaidag snbny Angp sung fow jrady o5
3 ﬁoon
\, f\.l..l.ll(.J N \a —.__ _\.. Y
~ A 1
_ | _r.p i :_||_|1___ r o8
LA Ty _.ﬂ_.)_ f__ /
|
) .. v AV _
- | ] W m_l\v. “ w6
N ] NIV (O 5
c—.. \ s — ! 1 =
| A\ (W) 3
v | v \ o
{ } v\ g
— 14 * =
\ _ \ 3
| J cant
\ T 5
Faod 2
f. =y coz |
v My I ..3 y 3
VAN, A \ z
—... .Pim b 00€l tn
C
00 bl
ydoabosphy WDAISUMQQ == —
ydoibospAy woedisd() ——
00 51
A 00 8¢
IAANaY/ R I
002 -

a6l NI 3OVHHYE AVYN IVMD 1V HATE90HOAH (1) -8 Bid

8§ —19



SRAIIDIAGD -0 pubd 840 NDby Jo Ansiupny
Yyuawjiodag wopipbiu] |pdoy  !adinog

ysuopy [ Asoniqayi Lipnuop | saquissag| sequasoy| Jaqeyop [Bqueidss| Jsnbny Anp sunp ADw lLidy 09
:llJ.c..!.Jr) lJ.J A TR A \..!.\If/.\:/.\.sr. = il o
\ i~ A I v \ A ALl
v VI i+ h o
J |t I V4 ; (TR 1 I PO
| ¥ \ I —._. :.. —._
LY W, L. Y,
h v ] ) .
\ ! g
1 ! ot
| ! o
— ) } — ol
=
i ! =
| .._ 5
_.p.) “..__ — o
/ z
| / _
R I — — wat
3
z
b — B P W
4O0IBCIPAY WDDIJSUMO() = r
ydpibosphy wosaysdn ———
o aobl
- e - s
-W/\/\ Y -Mxlﬁ.‘..\.l\ﬂ, T | e | 9e
)\f( .\’\fc\/\/J
0oLl

2461 NI 39vdyvE 1VN iVHD 1V HdAVHOOHOAH (2) v-8°bid

8 —-20




*$@A|}DJada-05 puo anjnspubBy jo AlSUN
‘juswjiodag uojjobiul (ohoy  faocunog

yauop | f1oniqe4| Kionuop | sequesaq| sequsaon| seqojop [esquardes| jsnboy &lnp aunp oW [14dy s
o hﬁ/
N -r b Pt P e s ey ot | oL
o bl Ak [ R Fi
// :T, M _cje...“ AN
. .m rf g_ _..- \ _
LA (T \ -
' \ i
i I
v _._ |
006
,, | 5
A _ ©
1 -
\ Iy
\ [ A __ ol v
P 5
P :
y ] 3 H _. | 5 »
| o Y
\ [ L A | <
I W) L} } ooz |
| ! vy ! 3
| nf
_ I NN z
! i 0O ¢
ydoifoiply wosijsumaeg ——— \ / [
ydoiboiphy woelsdn —— _ \
ol
\
\ 1
Y L sl

MMy \ ..m N oo

WA k¥ i W

8161 NI 3IOTHYYE AUYN IVHD 1V HJdYHD0HAAH (€) -8 61y

[+ o F3] L

§ — 2]



“5D0ApD1ad0 -~ 0D pUD AN IN3by Joe Ausiuwn

Juewniodag uopbbidl] |DAoy I9dinog

yaiop | Asonagagl fionupp | daquiessq saquaacyy| asqojog (sequisidas|  isnbny lnp aunp Ao nidy
009
-Jﬂ..\NIJrJ
E SN A
..l-l..lll!-nl-\ ~ -\u\‘l-ti ‘ll-lf — —— at [e173
hd L) L4 o ’ h“\ \l
\ A \ n A YA S / \
| _Jr\ \ ~_<. \1 \ - ,— _;_) !/ v’
i | ‘ | v " 1Y |
W1V ._ 1 1] } | | 0
7Y IR I
] | i | v
L _ o6
1 _ S 5
bl \ g
LN | ool 0
i N g
— 5 —r
) I vy m
! { ot
ydoIBTIPAY  WDBLEUMOQ = ammm _L._ m
ydotboipAy wpansdp — o <
e |
3
d .
n_.Q.v
pt
/\I)\ - wl
S - o006
. PNVL Iiﬁi R . ll./r:>\/| \_r.\\\/)/.\ wa |
V0Ll -

6461 NI I9VHYYE LUN IVHD 1V HJVM90HAAH (b) t-8 ‘614

8§ —22



'saa)josado—-0g puo ainynopby jo AlsiunN
fiuawpindag uoyofiig jofoy ‘fasunog

aunp fow |1dy

yssop | Kionigaq| Aionuop | sequadag| sequeanoy| Jagoyaq [sequerdag  1snbinyg Anp

g ] N

e

o

e e e X

[eer)

W — AS{T 2I0LIUG JaIOM

"
{1°S'WI

ydeaboipAy WDBSUMD(] — — == \

ydoaboipAy woassdf] e I
COv

/]

00 1

<

-
y——
'-‘
——
S

L2099

VAN,

> OOL_L

Y S S

088! NI IVVHEHYE LVN IVHD 1V HJYHIOHAAH (G} b—-g "B1J

g —23



wll..L.[Ll..l;l.ll%l ...:o. m:cuhm.m:m .oj_cmm_uul —_— ._||..1
i y ) y . a5b4da
212 ybag Bunw ‘ubaq Aog 248 inunad *uo)jo) ‘upag fog *u 107 '52I01 ._o\uwc B1514
Ill1|lﬁllll.l.l- — ey =l III.II.—II!II — t— — —
S91qDIaBaR-
N d U0SDBE fam L | ™~ (2)0is0q Jons 1] ay)
//%voa waspas g /l /..r Lppod u s | 7//.” . w1 BUoH UDg'uT ()
: sajqolabap - |nupag
sajqpjabap - 2(/.Doy
~ ~_] ~ (1) u1SDq J3A1 I BY)
Apppd uospas jopm /!.”Hu. up GuoH ubg ul (i)
*919 'o900qp] ‘911405
ba¢] Ao upaq Bunpy
TN ens.@o.i Buoy ), woys uj puo
B . L P
/Za_uuun_ uosDas E/Q//r //IV Appod uospas |8 I...Mvmw\:m.\mm..v 1514 Busoudwnyy uf {1}
-+ . P
plela Apped
Ao | udy D qa4 uop | seq | aopN 120 | ldasg Bnyl (np | unp | Aow | idy uo|idyiosaq

ANV NISVE NNHJWVTT —IVIN ONVIHD NI NY3LIVd ONIddOHD vDldAL

NIVd 13Hd 9NIVHISWYA

Gg-g ‘b4

24

8



?n

[
v

(\©

=

!
Chlang Mas

ChomThang) 401 amphun
\/‘. Ban Hong
1 =
\ "
]

e

\

H‘q,,g

.\"

Khiong Wanq Choo

Khlong Suan Mnk @

Tck

NG

Khao Kwang =

\Jn]lrcwnqmrn Dam

(> Bhurnibol Dom
Sukhothgt

(

% Sirikit Dem

Ncn

Yot

Phitsanuick Pam

»

P Phrtsanulok

@

mphaeng
e Phet
P ‘%‘i A
Khlong Khiung s N
¥ "
l M Wond
Muan Dem Project

a1 Nat

Kanchanaburi

Chulahhorn Dgm

W Barrage
’ Khorat _5“
o
=]
-} -
° ./
= -
-]
f’ CALE 113,000,000
{ : s 13,00,
fyutthayo \ 20 0 20 40 €0 80 (0
4]
L]
[}
DBangkok

-
-

GULF OF
THA

%

Fig.B8-6 GENERAL MAP OF
ILAND f o1 lANG MAI-LAMPHUN BASIN AND

18
KAMPHAENG PHET PLAIN

8 — 25



Table 8-1 General Information on Agriculture
in Chiang Mai-lLamphun Basin

Chiang Mail) Lamphunz)

Province Province
Cultivated Area (rai) 1,503,061 063,000
Farmer's Household (No.) 232,007 49,157
Farmer's Population (person) 1,321,568
Landownership (rai/H.H) 6.5(7.2) 6.7
Annual Av., Temperature (°C) 25 27
Annual Rainfall (mm) 1,271 1,023

Seurce 1): Provincial Agricultural

2):

§— 26

Extension Office,
Chiang Mai Province

Agricultural Office
Lamphun Province
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Table 8-3 Typical RID Irrigation Projects in Chiang Mai Province

Potential j Capacity Water Additional
Project Area of Canal Resource | Reservoir
(ha) {cu.m/sec)

(i) Mae Taeng Project 23,680 24.0 Mae Taeng | Sop Kai Res.l)
(ii) Mae Faek Project 11,200 12.3 Mae Ngat | Ngat Res.z)
{(iii) Mae Kuang Project 9,600 10.4 Mae Kuang | Kuang Res.z)
{(iv)} Mae Ping Kao 6,600 Mae Ping -

Project
1): Under studying by RID,
2): Under construction by RID.
Table 8-4 Planting Area of Wet and Dry Paddy in 1979 in
Irrigation Areas in Chiang Mai and Lamphun Provinces
Wet Paddy Dry Paddy Ratio
Amphoe (rai) {rai) (%)
{i} San Sai & Doi Saket 122,282 9,080 7.4
(Region V)
(ii) Sara-pee 41,430 8,092 19.5
{Region IV)
(iii) Hong Dong & Sanpa Tong | 101,365 27,799 27.4
(Region VI}
{iv) Chom Thongl) 56,199 15,497 27.6
(v) Bot!? 31,197 2,853 9.1
(vi) Lamphun Provincel) 217,850 27,381 12.6

1): Out of the existing RID project areas.

Source:

Record of Aug., 1979.
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Table 8-5 General Information on Agriculture
in Kamphaeng Phet Province

Cultivated Area (rai) 3,036,741
Farmer's Household (No.) 84,189
Landownership {rai/u.H) 36
Annual Ave. Temperature (°C) 291)
Annual Rainfall {mm) l,l74l)

1): At Nakhon Sawan,
Source: Climatological Data of Thailand, 25yr Period

(1957 - 75)
Table 8-6 Statistics of Economic Crops in 1979
in Kamphaeng Phet Province
Economic Crop Planted Area Yield Farm-gate Price
(rai) (kg/rai) (Baht/kg)

Wet season paddy 1,364,000 360 1) 2.9 1)

) (400 ~ 500) {3 v~ 3.5)
Dry seasoun paddy 36,868 -
ditto 724.6 (in vast scale) 1)
inerperimental farm {1,000 with fertilizer)
Maize 254,992 400 2.0
Soy bean 67,654 210 6.0
Mung bean 186,903 110 5.0
Supar cane 194,200 7,000 0.41
Cassava 94,983 2,700 0.75
Sorghum 7,460 260 1.9

Source: Agricultural Extension Report aof Provincial Agriculture
(Office of Kamphaeng Phat, 1979.

1): Interviewed in Dec., 1980.
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Table 8-8 Irrigation Projects Executed by RID in the Left-side Area
of the Ping in Kamphaeng Phet Plain

Potential Design Capacity | Water
Irrigation Project Irrigable Area | in Canal Head Resource
{rai) (cu, m/s)
(i) Tho Tong Daeng Project 30,000 the Ping
{ii) Khlong Wong Bua Project 270,000.1)
(25,000) 50.0 "
{iii} Khlong Wang Yon Project 160,000 1) 25.5 "
(10,000)
(iv) Khlong Nong Khwan Project 79,900 1) "
(10,000)
Total 479,000

Source: RID Construction Office in Kamphaeng Phet.

1): Figures in parenthesis indicate irrigable area in dry season.
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Table 8-9 Typical RID Irrigation Projects in Right-side
Area of the Ping in Kamphaeng Phet Plain
Irrigation Project Stagel) Water Resource

{1} Thakadan Weir c Khlong Suan Mak
(ii) Khlong Nong Canal uc "
{(iii) Thaka Bank P "
(iv) Khlong Lan c Khlong Khayang
{v) Khlong Kayang c "
(vi) Wangsai Weir P Khlong Wang Chum
{(vii) Thakuen Weir C "
(viii) Khlong Klung Dam P Khlong Kilung
{ix) Khlong Klung Weir P "
(%) Mae Muang Dam P Khlong Mae Wong
1) € : Completed
UC: Under construction
P : Planning stage
Source: Location Maps of RID Irrigation Projects

B~ 32




Table 8-10 Pumping Station Project” Executed by NEA

(1) Ban Lam Dok Mai Nua; | at the right bank of the Ping
(1i) Ban Rai Tai; "

(iii) Ban Hui Yang; 1"

(iv) Ban Hui Koh; n
(v) Ban Thong Kung; at the left bank of the Ping

(vi) Ban Tha Mae-Kua; "

1): Project area: approximate 3,000 rai per unit
Canal length: 25 km including main, lateral and
sub~lateral canals

Source: Location map provided by Electrical Pumping
Project, NEA.
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(i)

(i1}

(iii)

(iv)

(v)

(vi)

{vii)

Tahle 8-11

Crest Length
Crest Elevation

Upstream side
Flood Level

Retension Level
Down stream side
Retension Level

in Dry Season

Gater Operation

Main Features of Chai Nat Barrage

237.5 m with 12 sluice gates

EL 9.0 m

EL 18.0 m
EL 17.5 m

EL 7.5 m

To maintain a level difference of 9 m
between (iii) and (iv) constantly.

Irrigation for Left-side Area (Incharge of RID Regional Office No.§)

Wet season paddy;
Dry season paddy;

Main canal and ;
its capacity

3.1 v 3.4 million rai dm 1977 v 1979
max. 550,000 rai in 1976 v 1979

Chai Nat-Pasak Canal 210 cu.m/sec
Chai Nat-Ayutthaya Canal 70 cu.mfsec

Irrigation for Right-side Area (Incharge of RID Regional Office No.7)

Wet season paddy;
Dry season paddy;

Main canal and ;
its capacity

2.6%v 2.8 million rai inm 1977 n 1980
1.4~ 2,0 million rai in 1977 1979

Noi River 260 cu.m/sec
Makham-Uthong Canal 32 cu.m/sec
Suphan River 318 cu.m/sec
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Table 8-16 Crop Budgets Monitored in Chai Nat Region])

(Unit: Baht/rai)

Wet Season Dry Season

(1) Pilot Area | Total value of Production 1215 v 1348 | 1698 v 1963
Variable Cost 363 v 402 334 v 473
(Physical Cost) )
Gross Margin 67 ~ 73% 73 v BO%
(% of total value of production)

(2} Chandsutr | Total Value of Production 1151 v 1267 | 1652 " 1788
Variable Cost 455 v 464 511 v 574
Gross Margin 60 v 63% 66 v 71%
(# of total value of production)

{3) Boromdbart | Total Value of Production %96 "~ 1185 | 1456 v 1569
Variable Cost 277 v 321 352 v 413
Gross Margin 71 v 74 74 v 76
(% of total value of production)

1): Results of Benefit Monitoring in the Pilot and Stage I Areas
Technical Note No.50 1978/79,

Ministry of Agriculture and Co-operatives, ILACO/EMPIRE M&T
Bangkok, January 1980.
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Table 8-17 Estimated Agricuitural Benefit with Project per Ha

(1)

(11)
(iii)
(iv)
(v)
(vi)
(vii)

{(viii)

Yield of dry season paddy

Economic farm-gate price of paddy
Gross production value

Rate of production expenses

Rate of net revenew

Net production value per Ha

Water Requirement for dry paddy

Net production value per cu.m

(kg/ra1)l)

(kg/ha}
(Baht fkg)
(Baht/ha)
0>
(%)
(Baht/ha)
(cu.n/ha)

(Baht/cu.m)

650
(4,063)

5
20,315
40
60
12,189
15,000

0.813

1), 2) & 3): Refer te 6.2, 6.3 and 6.4.
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HOE #WMA K

3.1 MHAKORR
t A M &
sAEOLEAERER 40 LEORBARK L YBBREEEHEINTNDe T 05 b Bangkok M -
etoropolis ¥ L U E OFM IR 3 5 Nonthaburi &, Samut Bicx L<id, MWWA ( 58
fi#tiZvtk, Metropolis Water Works Authority ) 238 L Twao
Bangkok @k KEE LR HOM T AKECEIh Thnid, AP oMhiKE S TFRKiEOET
ICHEKBAZS U AKEBMAIC L D, LB I hAREARN BRI KICEEE 5548 % <
ko Thko 2ARABUINA 2 THRFHIBLAZF T DL T id, EHMORBHEKE (.,
B ARTRC LA AKEOTRIC L b EANRFERL o LA L 1979 4 Bangkhen & K35 ©
SHIC L haAednl, —HROKBRE XKELLZEHBRORBrREkSED T, Thbt
BELTWIT ke KR AFHEGIRBEIN L,
MWWA o FIEERI 3100 km? T d 2o ZOMROADEH 5 800,000 A T, MWWA
HREZOADOOH 55 LTS 3,200,000 AKHHE L T 228, CofBTHHEE»273
T ¥R Vi 1979 £ 9 ARHETMWWAORKE S A BEREH R, A —F7-RAT
355,707, AI4EL 1 14,623 WA B 4.3 FMTHE. TOH L 348,154 & £ by Fa
T, 2,257+ v—+t ¥ =x7 4 ( Bangkhen 3 X U Bang Kapi ), 5,206 i KOFBBRTH 5o
MWWA & ki & Fig 9 — 1 KiRF 0o
9.1.1 RERKOEE
MWWA #4873 5 Kkid, Chao Phya jliz LEKT A HiFEK & Bangkok Metropolis ,
Nonthaburi Jt, Samut Prakam R {CHET 2BHFRECIZMT AR TS0 1979 £ 3
‘C@!ﬁ?kiﬁﬁir LU 1979 FEEEOR T HFEKERER % Table 9 — 1 ¥ X ¥ Table 9 — 2 |C
e

1979 fEEMWWA O BUKEERY 485X 10°m © 5 b 63.6% KHA%F 5 308 X 10°m*
X Chao Phya M#A HOREA TS Y, 364% [HAKT2177 % 10°n® X 13108H
FiRfElC L AT K TS 50 Chao Phya [l # & @132 k(% Bangkok Metropolis @bk 32
km @ Sam Lae @b s+ 73 (Fig 0.2 ) TEHE#HKIh, Bang Luang reservoir ¥
Y Canal{€ t b Sam Sen treaiment Plant 3 ¢t Thonburi treatment Plant Wi SHh,
AR LMl LTEhTh Bangkok # 7 it Thonburi &I h o

L# L, EAHBRSI#E © Stage I~Phase 1 OERIC L b, 1979 £ LiE 2 o oW-
ater treatment Plant ©f83 & ¢ Bangkhen treatment Plant #B#H L Twna,

MWWA it 1970 ££U S A @ Engineering Consultant T & A Camp Dresser and Mckee

9—1



O %, Bangkok Metropolis b+ 5 2000 EX T OB KIEED = 2

75y {E Lico COREEIh2 B FHKEEME Table . 30 ThHb, -z
A7, T, SBiTHARAYEO Stage 1 4 1074 FIWHEFINAN, BEMfsr
LoTbie b3 hicltfMI A A7 v—varCldh, TOTR I A BELT 50,

¢ % b, Stage | i Phase 1 3 I ¥ Phase 2 L& Eid fu/o Phase 1 & L ¢ Phase 2 Y

i ki ibig % Fig, 9.3 IR Fo Phase L{Z MREICHEY b ftEH2 b OBERCHES2
$OTH b, #iC Bangkhen Water treatment Plam , AR KGR, BRIFTOMmEE

T Stro Mkl 4,789.4 X10° Baht TH 5, Phasel OREIC L b, FEKLERDR
kL bAE800,000m* AL, Rix2,000000m? &% b, HE8HbR 4 242km2h 3y

km2 KA L€ 273km? IC, #KAQ@ 3,200,000 A& % 5 fco BEES treatment Planto
600,000 m>/day

BEAAR OB I TH 5.
Sam Sen treatment Plant
Thonburi # 150,000 r
Bangkhen ¥ 800,000 "
Deep Wells 4 450,000 #

Sqm Lae Pumpstatian

HBang Sing Gats

dong Luong
Reservoir

Bonrg Lugng Gate
N,

F !

¢/

-

_é' ” Thstanes from moulh of River in ilometers
H [ @ Qistancs flom Sam Sen Control Gole Along
& | Aaw Water Conal 1n Kelameters

!

&

!
SAM LAE PUMP STATION

v

Fig.9.2
9-—-2



g.1.2 Stage | — Phase 2

HEOCH/KENIAE 2 000,000m® i 1982 FRETCOXKEBCHLELG EBET L T

Lo TOROABHEOMMITHBT 5z, $h—5% MTAKABKLZEHTHOBBLT

Bk D b GRRHFIIEL GRS 2 2 IC, AT Stage | — Phase 1 [C5|#EE Kk h %

Mt 546853 5o Phase 2 X Bangkok Metropolis , % I U T h{CBEEE 4 % Nonthaburil,

Samut Prakarn RO ADFHRBEE L 4 —FT 5 PAREOKBRICAIGT 52 HIC,1983

ERMTETCHEBINL Tnbo ORI L bHEAKETT At 400,000m* ML T 2,400,000

m® kb, RAEEE 15T K I A T430km? [T, BAKARRH 4,200,000AE% 50

INORERKOM Y THE

{1) Sam Lae Pump Station7 & Ban Poon IKE 5 M OB KBS 5.8 km Fii Ak 42m3 /
seclC AR T 5 IR KK B fi#R o

(2} 42m3 Ae WMift %MK+ % Bang Luang ¥4 7 x»~ QR

{3¢ Bang Khen water treatment Plant #: & Lang Suc Pump Station {€ 3 5 BBk
#% 9 km OB o

{4) Bang Khen water treatment Plant T3t 5 B4 A%k 400,000m3 / daylc ¥ G+
5 KB X O BE R RO B R

{5) Bang Khen water treatment Plant{ 37 Z2MWWAZXL12,000m? OB,

) AE2.0mX25mOPrF 3 a7 4 km QEBIMEFAZ &K Phahol Yathin & ¥ Klong
Toey “A~7XBREFEH3 - 275 427 0FHE.

(7} Bang Khen, Phahol Yothin, Kiong Toey % ¥ Rat Burane{C ¥ % 4 — B Pum-
ping Stations OB HFo

B} 3 - #8%k, HbKlong Toey At 30,000m3, Rat Burusns &£ 10,000m? , Pha -
hol Yothin %t 40,000m® OEFHo

(9 £ 400 ~ 1500mm DR 215 km @ Fifto

i £ 100 - 300mmaOEK< 1751~ 880km OF#o

) &200m®/hr DER T L 2BEHF 15 0 FfHo

1w = o fb
I 3 F, BT 65,396.6 X 10° Baht T 2, EBRAKEIMWWAOEHCRS,

FERM®K BUFHET, S OECF, ADB, IBRDOWE# TH 2.



Cost
trutia) Category Million Baht
Raw water 475
Treatment plant 363.5
Transmissien lunnels 928.1
Pump stations and reservaus 862 7
Trunk mains 1,456 0
Dsinbation pipehnes 784.0
Deep wells 33
Metenng 194.7
Desgn and £onstruchan sUpemvsion 215.5
Land €609
rMiscellaneous 54
Torat 5,396 6
Source of Fund Million Baht
QECF 8381.9
ADB 1,300
IBAD 318.7
Gavernment equity, MWWA revenue and
other loans 2,838.0
Toral 5,39.6

9.2 FRoBKEIRIE

9.

21 BEXRoFR:HBEHE

MWWA 320 K% E % 1982 4 1,900,000m3, 1983 4 2,100,000m?, 1985 £ 2,40
0.000m* :FRIL, T HIC 2000 42 TOKRKEREFig, 030X 5CHAELTWDo Hifr
MWWA 2 Chao Phya N LIALE S ARICOWT, RID(EEHAIWE, Royal
Irrigation Department ) & O] CArGEM K 25m3 Leg EHETNTWE o Chao Phya i@
Kk Chinat £ & {TE TR T0m® Sseek AT A K, M7, HEM LoD HAKT~2L
EHBEAIN, TOHHRBAA25M Ssec kSam Laendt v S CHHAKE LTERKTATE
BTELHo BEMWWAORKRILAH2Im® fsec TH B4, Stage | — Phese 2 OREMICL
h25m? feee TMAKFT AL LODTEAKFTER Lo £, T, Stage | — Phese 2 i F5E# D
TR ThiL 1985 £ TOABBROE L WA, Eh ki Chao Phyalils 6O FKE 4
ERRLECHMT 20, 25VHFROKEELEE5 Lo THEAReMFTILE
Hbbo b LASAZNREIHEBEILTWRD 1985 FLURFEAEZ KRR ETETEHLS %0
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MILLION CUBIC METERS PERDAY

MWWA WATER PRODUCTION AND DEMAND

60

50

490

30

20
MAXIMUM DAY DEMAND

////// ///Af

G KHEN PLAN STAGE 1 -PHA E1/

III'[I.[ A R 2 2 M

10 T )
P ’A////X//j///JW//A/ /)
] &r_,ﬁ"— — SAN SEN & THONBURIPLANTS
00E== ' i
i952 1957 1962 1967 1972 1977 1982 1987 1982 1997 2000

ke MMT 5% E LT, Quae Noilll, Mae Klong Jlizs & ®BUzk, Pasakli®
FLRBELTRTHEAORIMHAI L TH VIR, REBREBLILCE, T e LAL,
20005 2 TORAIBEHEL L TMWWARKRDOR T — Y2 LT,
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fig. 9. | DISTRICTS AND PROVINCES IN THE MWWA AREA
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Table 9,1

Y early Production ( 10.6m* )
Year Treatment Plant Deep Total
Samsen Thanburi | Sub Total Wells
1968 182 29 211 125 336
1969 184 29 213 114 327
1970 195 28 223 112 335
1871 196 32 228 121 349
1972 200 71 271 116 387
1973 238 71 309 132 441
1974 241 70 311 135 446
1975 2485 6 8 313 128 4413
1976 242 70 312 120 432
1977 240 70 310 120 430
1978 242 70 312 148 460
i%979 240 G638 308 177 485
Table 9, 2 Average Water Production in 1879
Source of Supply Yearly Production {Average Praduction| Percentage
m? m? /day to Total

Treatment Plants

Sam Sen 240,107,400 657,830 49.5

Thonburi 68,232,670 186,935 14.1

Subtotal 308,340,070 844,765 63.6
Deep Wells

Bangkok Metropolis 392,605 29.5

MNontaburi 65,495 4.9

Samut Prakarn 25,965 2.0

Subtotal 176,684,490 484,065 36.4
Total 485,024,560 1,328,830 100.0
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Table 9.3 Annual Average Daily Water Requirements, 1,000 CMD

Year Domestic gggiiiﬁiiin& Industrial g:zieﬁuzizﬁaze Tatal
1952 50 12 - 1 g3
1953 52 15 - 38 105
1954 88 20 - 46 154
1955 96 20 - 47 163
1956 108 35 - 50 193
1957 108 28 - 54 150
1958 185 60 - 58 223
1959 178 67 ~- 78 323
1960 132 58 4 86 280
1961 145 103 7 93 348
1962 155 104 22 95 376
1963 180 122 38 104 444
1664 282 143 62 129 616
1965 295 149 84 171 699
1966 347 185 113 166 811
1967 446 206 156 132 940
1968 499 241 215 103 1,058
1969 530 260 260 82 1,132
1370 563 286 301 122 1,272
1971 575 318 328 141 1,362
1972 579 342 359 160 1,440
1973 581 357 381 206 1,525
1974 576 372 404 180 1,532
1975 568 387 425 140 1,520
1980 703 481 554 185 1,923
1983 955 601 708 221 2,485
1990 1,212 739 875 249 3,075
1995 1,548 905 1,078 289 3,820
2000 1,960 1,108 1,300 368 4,736
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10. 1 + &

%6 EOASSE I THE L A4, TFeasible L HBiE L7 Mae Pai M 6% X UNe 1, Mae
Chaem Ne 5 # L UN 4 OV T FHEET©1T o ko AL ZMEEE Mae Pai No 6 L
Mae Chaem No 5 CDWT 1:2,000, Mae Pai Nol ¥ X OF Mae Chaem N4 C2WTik 1!
50,000 £ %« 115,000 KBAXBERLL O TS5, chHOMBRCBELSEHERL LN
HF 6 /el N2 RMEE Table 1-1KRFRLTH 5,

FRBEAOXEETRMBEARE 6 TR L AR, ABACFPTHERALAMINIEEAEL L
AELTH D EOFHTIE Table 6—18WKIRTM Y TH 5, XFMFIR% Drawing 10—1~10—
JERT, ChbOAFRBEFLUCFHRIBRRORMTECHAM I AT 252 W,

B KEEIC oW T, 1:50,000 WK TAEr— F RUMTREy 727~ 2 0
iz RTICE EHT,

TS0 FRBEHMEL E~S,

( Mae Pai Ne.6)

NEADK —) v FPEXRBELAF 2B ECHII8 m, REE 400 m, £ 2

13,500X 10°m* @ v 5 27 4 v & AT EEFT 5,

FTHEARE R4 1:2.5%L81:2.0Td5, # 2EHHKCE 30m, 83 620 m,
Bt 3,000 n?/S ( EREMAXEKE) otk &0, HRAKER 820 n®/S ( 20 FiE
RHKE) OERBEKBERT 5, COMPKRIFE, KRIML LTERINS,

£ adhA R EC KBk 202 /S OMAKDOERY, HES6m, RS 660moD2
KOHMKBICE b, BEKY, KETHLERL TREA~HKLERE KNS 291,000 kw,
FHEMBMEBHEH 6200WH 220 TH S,

( Mae PaiNal )

EHEBLSAWMECEILI00m, RIER 230mn, &£ AR 2,45010° Do 4y 27 4 v F ok
2T 5, LTHTGED Pai N6LRILTH S,

FoglEficts 30 m, £3 340 m, Hf 2,200 nt/S otk Ff 600mY/S ( 20
EHBEIALE ) ORMAKBEERT S5, F 2 BREEHANCHEARAKR 85. 4m)/SORAK D% 3,
WES5.2m, £2350m1 ZOHKEEC L b AKEFHERL L TRER~SKL, EBRAHS
68,900 kw, FHAEMBEBEONG 110 GWHEBE 0T DB,

, $ABREESEBRNEAO THEAMEZT 22 AP TOLBRELDWTEBEHI L

AEXETH D,
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( Mae Chaem Na5 )

EAZHEZED TrhB# oW LICHT 140m, RER555m, %E{10,120X10°w 0=
P4 EAaEET S,

FLEEMICE 30 m, B3 670 m, FiL 3,000 /S Ok E BT 5, & 2k
T 820 w/S ORFAKBTRT B, AL F 2GR EMCHEKREUKE 116 v¥/S OEAD 4
&, RES59m, KRI385m 1 FOBHKMIKCL W KEFHREEB L TREM~EK LLHR 5
75 102,600 kw PHEMBEENGH 288QVH £ WL LD TH B,

( Mae Chaem Na 4 )

EMRA2®MEKCEI95m, HHEA440m, HH 4,110,000 0d D= 477 4 A At @t
Bo FLERMITKE 30 m, £ 440 m, Fik 2,300 /S OBAHLER 630 o/8 0
REFKETRIT S,

# o bRAERICORRKIRKES1. 60f/S DHEAD 23, HE4.2m, EE300m 1 Aok
BICL b KEEHRZREE L CREM~HK LEEA KA 27,600 kv, FHEMRBRERNIGY
100GWH #8340 TH B,
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10.2 BEHSH
10.2.1 Mae Pai 486 Project ( Mae Pai 4 6 FETRAT)
1) REFTEHS
HRWAREEELEEL 169.2m, HMRERKE 2020’5 THAATIMD 201 MW T3
HmaEhz,
COMBHBICHIELT, EHEHE 28T, 2=y b, 145.8MW 07 5
vZKH, 160 MVAORI MR EHE L L F 160 MVAQ T EZF BOHS ¢ THB IR 5,
EEFICH, 2H0RNBRVEBELFERBRAZ 1553 08EKIND, WhWwd a=
y b YAFARRAETh, FUHLEACRRIN 2 LELERLFHEH CTHER2
haa
(2) BARAAT
BARBERIE, 2@80XBZTES LABOKE+REBT 5. 230kV BHI, —HF
BHA TR L TH 2 0RORERTEHLTL 5,
GISBIOHRAK S » T, SREAHAADCE, ERVHAAFTOMBENTHET A2
MEHRTLICENEBTLELW S CENEF IR L,
BEz¥S L eMae Pai 46 BEFO TEWBOWBISH oM THROLEED T D,
REFO BBREREEL Fig 10-1 1R+
Mae Pai 46 R E AT MBI 8s 8 T

iR A O 291, 000kW

X ki
i e Y77y aKE
=) # 2 =
MR E 163.1m
F i &K & 101 m*/sec
¥ B B A 145,800 kW
M & # 188 rpm

g W
17 =W 3 #1221 B
= H 2 a
i i 160,000 kVA(HE 0.9 Fir)
i) s 50Hz

¥ B oEFE &
i o 3HENAMAEES
=) #H 2 =
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& §y 160,000 kVA

it B 230/13.8kV
OB AT OB B

23 o BAREMAR

BREREFR THBHHR

B o B O 2 @ @

10.2.2  Mae Chaem# 5 Project { Mae Chaem/a 5 8B/ )
(1) sEWMAEEHES

LREBHEHBEFHERL 104, 1, BARMERKE 116 m/s THRLATHI 102.6 MW ¢
HEAIN b,

LREHoEHakit2zET, &=2=, bd, 53.4aMWON# 7 5 v 2KkH, Ry
58. 6 MVAORIIREEH L b 117.2MVAOZELESR 1 E0BE ¢ THEIA S,

(2} GAEIATEEd:

HEpBSd, BEREES 1ISKkVORERMO O THE L. BERHL, BB L
Ha0kmith L A ICH 5, Chom Thong EHFAE#EH L, Lamphun ZZEEF K, 115
KV2EBTELR S,

BlEZHS L/cMae Chaem#45 REMO X EBBOWMBRH OB THKROLES D TH
b, EEFOLBERE T Fig.10-2 KRT,

Mae Chaem4 5 RUF B S R H Mk T

EE A HB A 102, 600 KW

7k H
i * YTy aknl
=) 54 2 A
EMAEHEE 104.1m
F B K & 58 m’/sec
# % WA 53, 500 kW
B & ¥ B 250 rpm

% W £
it A 3 MR 8
= # 2 &
i y)) 58,600 kVA( 1% 0.9 Eh)
15 ® K 50Hz

T E o E B
E oo IMEBEABMALEES
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B w5 1 =)

po + 117,200 KVA

it E 115713.8kV
B M PR M 2

22 G2 BA B

Bl £ % 5 K ZHHRAR

' o OB O 2 B &

10. 2.3 Mae Pai 441 Project (Mae Pai 42 1 8% 71 ) & X t¥Mae Chaem 4% 4 Project
{ Mae Chaem# 4 S5 A )
Mae PaiAl R EFT B AR EMKE T

A 48,900 kW

K i
¥ # Yz 7> v RKE
& 5 2 =)
XEBFHEE 67.3m
# m ok 42.7 m%/sec
#*k B oW H 25,300 kW
B & # 300 rpm

5 G
W 4 3 M3 [E A 16 H
& # 2 B
H i 27,200 KVA(H1# 0. 98H)
23] e i 50 Hz

X R EE &
i 3 IMENAMAEES
B # 1 )
& i 54, 400 KVA
it 53 23013, 8 kV

W OE A 83
i K B P
5 E 5 X “HBRHA
B R B M 4 @B
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e
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To Kud Line To Kud Line
35—3—51 PD :335—7?'
LT
S - LEGEND
1 | ' ! 4 .
it 1 i LA —— M‘ Gs CB Circuit breaker
" —" DS DS :Disconnecting switch
s | cB / 0s GS :Grounding switch
.ﬂ_/‘ " PD :Coupling copacitor potential device
os oS PT : Potential transformer
\__[- ey | CT :Current tfransformer
b ' " —] ' b 6s LA :Lightning arrester
8 T % %ot LT :Line trap
I —_5? E | Switchyard SC ! Static condenser
[ o ] . . R M. Tr * Main transformer
T t Y Y T Y E. Tr: Excitation tronsformer
DS DS 0s . .
65 T ,I, N.G.T.: Neutral grounding transformer
-( | PD T s S.Tr : Station service transformer
B
T I T DS DS P T
DS DS ¥Il- "—'l\—hl GSs \%’ 1;—-1\—“5 GS '
ca PD T cB
ot cr o~ S— 68 ~—as
—
A{ B r cT cT
6S = = GS M.Tr cr S Tr cT
o s 13.8/230kV I+ 230/ 22 kv PR It
| 160 MVA [ I— SC
b——E:Z-—'h 1;——[’1:——‘[-
t 3 1, |
/ os / os / bs
BE: cT 3
S =
PT PT
- GHETENE . S 2
cr 3
e e o
A L 3
= Generotor = -1 cT
2G 3.8 (1G TR =50 y
160 MVA
—
cB @ CB @
cT
cr cr
oS Statign service circuit
E NGT E & Distribution circuit
= = SINGLE L.INE DIAGRAM
No. 2 Unit No.! Unit
MAE PAl No.6 P/S
Fig. 10-1 |May, 1981
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To Lamphun 2 Substation LEGEND
—;H FD "’3E_3 CH * Circtti  breaker
-1 -3 LT DS * Disconnecting Switch
GS  : Grounding swilch
a— . P LA u—y . [ Gs PO iCuupllhg copacitor potenhial device
BT ¢ Polental tronsformer
oS CT * Currenl tronsformer
B LA Lightning  orrester
LT :Lmme ‘trop
/ /DS $C !Siolie condenser
M Tr * Main  fransformer
-3 -3 E. Tr # Excitation fronstormer
;'B Eg ot N.G.T  Neuteal grounding transtormer
“':3 _-5; 5. 7r : Stohon service ironsfarmer
] 115 kv  Bus ]
£ 1 B3 ps
0s i os
PD
T
DS DS
I I 1 ‘
1
wd  w
T
M Tr
13.8/ N5 KV s Tr ct
102.6 MVa T 115 /22 kv “Repe 3
E:'j s¢ En: e
4 v 1 Is
0s
cY
Eer 2
ce =%
o E‘ PT ‘ i— ce Q
J_ Ee —rnﬂﬁ_(g—-
+ = cr
Generalor
13.8 v 1G 26
58.6 MVA
Slation service cirguit
eT & Distnbution  cirguit
Ds
NG.T E g
SINGLE LINE DIAGRAM
No.© Uni No.2 Unit MAE CHAEM No.5 P/S

Fig. 10-2 | Moy, 1981
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AEEMAD BEERER AR OFRTHAIN .

ITHHBUBECRERINAZOF s BBEFOTWEMe LRI h 2B HAL
oo THHMML# A1ERTRBIhAT Y 27  ORBEMBD2VWEEAFEEBR S e B L7
BY2Z OVE— CHEBIhANRMiEEEE L TRE Lo FHMNARL 1981 ETH 50
AR ENREHEL 21BN CHFBTER $ 0RRERTE L, KBRBHBR, KHHE B85
BRERARESELTHELL.

MR oM@, TAITHE, KNG, TARSE BEBZH Eogineering fee & L ALK
FHFTh Ao

BRABBRCHTIZ2RARESEE L LA 2,5 ko
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Table 11-1

Case: Chaem 4 (580 m)

Unit: 10%B
Item F.C. D.C. Total
{(4) Generating Facilities

I. Preparation works - 87,200 87,200
IT. Civil works 549,700 711,200 1,260,900
ITI. Hydraulic equip. 60,000 9,000 69,000
IV. Electrical equip. 93,400 49,400 142,800
Sub-total 703,100 856, 800 1,559,900
(B) Transmission Line 52,000 28,000 80,000
Sub-total 755,100 384,800 1,639,900
(C) Engineering Fee 45,300 44,300 89,600
(D) Interest During Const. 128,000 148,500 276,500
Grand total §28,400 1,077,600 2,006,000
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Table 11-2

Case: Chaem 5 {440 m)

Unit: 10°B
Item F.C. D.C. Total
(A) Generating Facilities

I. Preparation works - 230,500 230,500
IT, Civil works 1,267,500 1,473,800 2,741,300
TII. Hydraulic equip. 161,100 13,400 114,500
IV. Electrical equip. 251,304 133,100 384,400
Sub~-total 1,619,900 1,850,800 3,470,700
(B) Transmission Line 142,000 76,500 218,500
Sub-total 1,761,900 1,927,300 3,689,200
(C) Engineering Fee 105,300 96,100 201,400
(D} Interest During Const. 373,400 405,000 778,400
Grand total 2,240,600 2,428,400 4,669,000
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Table 11-3

Case: Pai 1 (475 m)

Unit: 10°B

Item F.C. D.C. Total |

{A) Generating Facilities
1. Preparation works - 154,700 154,700
II. Civil works 360,200 £18,100 978,300
I11. Hydraulic equip. 69,500 10,100 79,600
IV. Electrical equip. 146,100 77,300 223,400
Sub-total 575,800 860, 200 1,436,000
(B) Transmission Line 18,800 10,200 29,000
Sub-total 594,600 870,400 1,465,000
{C) Engineering Fee 35,700 43,800 719,500
(D) Interest During Const. 100,800 146,700 247,500
Grand total 731,100 1,060,900 1,792,000
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Table 11-4

Case: Pai 6 (400 m)
Unit: 10°B
Ttem F.C. D.C. Total

(A) Generating Facilirties
I. Preparation works - 323,000 323,000
II. Civil works 2,031,600 2,358,400 4,390,000
III. Hydraulic equip. 191,600 19,700 211, 300
Iv. Elé&trical equip. 555,900 294,300 850,200
Sub-total 2,779,100 2,995,400 5,774,500
(B) Transmission Line 173,500 93,500 267,000
Sub-total 2,952,600 3,088,900 6,041,500
{C) Engineering Fee 176,800 154,000 330,800
(D) Interest During Const. 626,000 648,700 1,274,700
Grand total 3,755,400 3,891,600 7,647,000

11 -5







£128 FFFE






121

B12% ®# F F @

EXNMO HE

RUHEO BFHIMEL, YF 7o o2 eASOYr— xR/t T2B Ty . s
PEDOHBEW SETITDI 5, KAZHEIEHOBE, HAMKREDL LI TKL B35,
7o v .72 PELTADBERMEBEEL, TORBHEMAEHBAKARE 0 2 2 7
PO@EBMEEL, ThETFed 2 OoRMoA b kSN T i tREid b DT
Hh, X7n? 7  OFFFMI KR L 5 k.

CD=2E—=F7xFThbbA4ll, Fx 2 /|IOERBFERREOHAXOMLSIBE R L
YP7ad o7 G ~OBEEEERL, THAI»O KM - CTHRBAEZEDTH{ §
DEExt,

BEFME, FHRHEREOARBIN A Mae Chaem485, Mae Chaem4i4, Mae Pai 46,
Mae Pai 461 0 4 2D BHRAIK DWW T Toke T Z 22 M, =22—-75 v
ATHY, HRBHIE4ORBHELCOWITRELZWE L L CEXRAEABHYS TD
HLFEi, BEFMEChCL sk BHEFMHE, NEAOSEKL D EGATO Upper Quae
Yai Project @ Feasibility Study (1980 YL B4RIC > v F ¥ « 75 4 2 FREZB AL
KbDTHEr—xL Lo MEOBHEFLUESFRXTAILEVWD T, $Ksr— 204l
K, ThbOL{IEHEOBERL IOL AR IETHEW I L2 BT
i, ThbCETAREMMTE LR LA Table 12-1 KREFFMIC A iR
*iF 3 a

12 -1



12.2 EFFHEOMF7Tadz2 MRE

Mae Pai 4 6 Mae Pai 4 1
o Nl < 4 < 4 ]
Pt B T % 3,725 knt 1,817 kn?
4 [ AR 1,578X10% n?’ 729,07X10° m’
i %'
7K fr EL. 400 m 475m
M KER 2,421%10° m® 765%X10°% o
EOBE 571X10° m? 290 X10° i’
ALK i A% 48.0 kot 29.4 kn?
£ &
B KX Oyd 7 g A LR i Y. % A
maXER 185mX 400 m 100%230 m
17 13,500x10% m 2,450X10° m?
REANX # A R £ a X
RAMD 291 MW 48.9 MW
LT R P Pl S
TR el
sl 291 MW 48.9 MW
EFREH 2 & 2 &
MG LEE 169.2m 67.3m
BAEAKE(1ISSD) | 1014 42,7 /5
BY3E % 2 E A (2B RR)
EREE 230 kV 230 kV
Ly (10°B)
FEH B 5,774,500 1,436,000
BaME X ZEH a4 267, 000 29,000
TypRTYo s T g — 330, 800 79,500
B AT 1,274,700 247, 500
&t 7,647,000 1,792,000
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12.2 BEAVHEOHRT o2 VBE (HFE)

Mae ChaemA445

Mae Chaem % 4

[OE !
It IR R
48 [Bl 0 AT
s i
b S
BEKER
BRER
7k A
£ 4
B K
mAXERE
B
BEHN
REHLH
=3
EHRETHfE
SRR M
i th h
EMAH
A EE
RAMAKE(1IE4D)
B o 220 2 0 S 3eli)
RBEE
IHEEC10°R)
SR
R0 25 2 B a4
TepaT )y 7 4 —
£ FF

F oy &l
3,735 km®

1,206%10° nd

EL. 440m
2,141%10° o
500x10° ot
37.7 kof

IR P NN
140 mX 555 m
16,120X10° md®
£ a5

102.6 MW

173. 63%10° kWh
114.29%x10° kWh

102.6 MW

2 B

104.1m
S8t /5

115 kV

3,470, T00
218, 500
201, 400
778, 400

4,669, 000

F v &)
1, 955 knf
698.34X10°% of

580 m
196X10°
100%10° o
8.2 knf

Oy 7N
95X440 m
4,110%10° o

£ & K

27.6 MW

178 46.86X10° kWh
2I%  52,56X10° kWh

27.6 MW

2 &
52.9m

25.8n /&

115KV

1, 559,900
80, 000
89, 600

276, 500

2,006, 000
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12.3 HRERERBOIE

AL VRESWADENE, 21 HOoEIRRIKEHRIL 241 2EHOB TR0~
Brrhroz kB30T, KEFBGRML 1 BRKOBEEMLTHLEEH Y3 s
ORACTHBTHIDLEZ

COHBEORFEORMICH b, Aoy 7 PO L2ERL, BWEBER 250
MWVO KFRE==y } 2HOFEIEFEERELER LT, TOFr .2 FFfli0kn
@7e Y7 O WENRRM KWh @EREM, 2K KWh EXRBEGELHBL £,
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TZEE L,

1) EMERsEILI(EETDHC L,
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4) EGATORERBHBCEMBEBEANBEHE AN T L,

(5) IEACHEET A ¥—#— - 0) $EWEHNE LTHRLY, BHLEE0d

WAL KLV SERGTHEBCHL, HloMiMEgEAIRTOoHEY L&

WisEhiElkta

FABEE N THATE 2328 —RBELELTE T vy 7 FOERMELTHL
bhZdoitid, KMA X, Lignite, BEFN, BARRNEZELOLON b,

BERREPO ¥ s a¥O> = » RO RKRH 2L 297 South Bangkok K HEH &
Ban Pakong K NHEFOBK L LIREACHBI L L, TORBERTH L LILE
BELTHSTHLIGEEN T, FHARHEABCHITIRBEE N,

HELTS O Mae Moh KFRTEEL, Mae Moh MR @ Ligmte o2& ffni 5L
SEEINhTE ), BEFMMOEEHMOABE LV,

24 ETH, BRAEREOFME NI CE Ty v ABORAKRA 22 LU Lignite #iL0 H
FICRBEEIPTH 28, TLAENZEENRAS S LURKEz 2 tORE % & ORdH
HEATELY, ChboRBEETRHTRAVLYIABXNREURMEET20HdFEL(%
b,

BEFARBIKOWTH, HFnlEMNA K, A8o ER, HREREoRE, TokE
AARoRBEHHEID D), BRCARARTEZ2Wo SRR TD D, s TRAERBRMLEL
THRYFTAOHAETHLERBDb LW,

K, BMEHME, BMRBTIA ¥ —LLT, BRECE RETCHETS =4,
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¥-BETDERBBURLELTE kb, 4H, AHFRERME LT, HABRANREE
Bt FLAc e, HlolthiThEE L, EMNTLLHLEEL bR b,

AR, tFoBRtxET kKt a442iBnid b, REMNTELEE DO, AR OHIX,
Bifitk, GREXRMTEY, TREMEFCRMEESIMIRELToCLCL D, BE
BT LVBATERTS B,

BREEEHBEC T 2E 22 6ROGHER, -2 307, T4V 4, 2F £,
H7HEBTHD, FABETHATEREGARE, R 31 %2 EOBBOIREELD L
—APSYTFLEHETERPCOMARBRELIHAENTD 4,

RaotT, 7oy 2 tof{BERLERME L THEBER 250 MW 2 20 B AR KDRE
BT ELDTE L L, MBMAR, “»2206100kmEHO Ao Phar BFHIH
WS TwEhe L, AROBMT LA, BT Rang Chaban WEH B3N Tha LHib
Wet@o—8MéE LTEHMm IR Th o BEWELiERLCL EHAT O EEL A,

124 Fadxzs O{EE
12.4.1 AU KIS S
RHBOBRBFIMOXEEL LTRELARBANREERHOBERL DXL DI TD 5,
1) HTEBFE, Ao Phai BFNREH T EHM.
(2} ERitik, EREAMLK L D, EGATHEAEM L% Ban Pakong K0 R AT HL2% HLMH
#1981 EMBICEIL, ORAKDREFTRHEERE N EALR[YMHEET 20 % 3
L, BEAEHHERMEELTI0SHAS, EHHBSEXDORZMED 150 2 &
L #o
(3) ECATOBHFRHI I 2 19754506 1978 FE0 X ARBRMOEEHKMIT LR
W, KDFEREM ( W/ # = /8B ) O Dependable Capacity ©F#HEE, K&
MOARBEELFELBEISFLEE ,TNnD, Li#H, T, FEEO FIHBMO ST,
cheZEL TT ., %
Lo b BE3htf{iBADRERMO#ETE Table 12-2 5 LT 12—~
SWiRTo
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12.4.2 fBANELRWOBH

A=AV THOLOBRBALTELLSLABHICL, BXRELIT I ELZWVWOTEEHR
PTWEDTHF—AR P SYTRITELACELT A, A—x2 b3 )V TRE, BIEZICNew
South Wales HiZ» HHHIRIN T D, 5B O LOHFEHHSRAKE DL Queens Land
Mo DK BIERPLERLRARTD L,

=2+ 5 Y THROZHRMHTOBMEE, 1980 FEFBICHE, 31~33US$t T _ %
#, 19814 2 AMIES0~56USS M iIcbidh by, 4 1980E12 A6 100881 1y
EHEEY LTV D, TR ABREOHREED TDDH, Thid, HANK—KBROLY
B8R L TnBETLDEN, AL FAX*DEPTHF—F vy FHOO—REBADBERL ER
BESA —A 3 )V TROBMILHMLTWRZ ZLEDZERAEWDATWE, SEORDLI
T ntt, F—5 FORFF4FAABURLTI—E L, ABRRTOERCET ¢
GEEECLZL 4O ETHEINLOT, TORETF 4 T, BAKD FOB ik (1981 i)
#50US 8§/t &ELEGETE RRETRAIREFELTISUSEMLEELA. BIT7Y 2
BRSSO BRELIRIDESAFTALL, 72U 2 EEEAGLKE TR ELE S0
TREBEEHBE LT, 242 @8 TH5LBbh b,

e, AROFEAL GHER, ShIREFMCHEFEL, LWOFXRETD D, i1
ERBEA(HRCHEL T30 TSEMBEO LA THIN SO0, OPECDLI S %
FERFAFALBMEROH LR, ¢ 3FEL00Y, B ERIAROTELEGRRKILE

HEFORAK LD 3OO LEELN S,
mAGKMBE (EE)

A k@ % (FOB) 50 US$t
W = I 14 US$/t
moom M (30 8%4) 6 US$~1
#O# b (% LB ) 5 US$t

it 75 US$At

12.4.3 KAORKRIFEORHUERE
Hromd BEdhcABERER/MO TR EERT LB LATKORRERNE
EBANGRORBHNL ICEMBELAINET LT, S TBOFRFERLTHRITILL

(12.6.1 2R ) FMlL Table 12-TIKFHT,.
2 W FE E B M

(&F=10%)

WoOE X B f 3,089 B/KW
kWh fE & H i 0.6995 B kWh
2k kWh  ZF I f 0.6796 B/ kWh
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12.5 AXARBHEOFER
ANRE S OEHIRL, Table 121 WRL AR HFUOMMBIC L EFNTPHELER

WEABL o H3HMOESRER, Table 128, 12- 9, 12—-10% X012 - 14 0T
WmbhTda, EREBOHMKCY ,,TH, $MBELLEFMIr YRR v VD - T 54

A EBRTHFLABEN o2 rax bkl Td 5,

Project Cost

(Unit:10°1)

Pro;e'cl . Project _ Remarks
Projects Financial Cost Economic Cost
Mae Pa1r 46 7,647,000 7,474,000
Mae Pai 41 1,792,000 1,694,000
Mae Chaemdz 5 4, 669,000 4,552,500
Mae Chaem/# 4 2,006,000 1,924,000
Total 16,114,000 15,644,000

126 & & & @
12.6. 1 {fiZk - SR AT
1243 X DRDAFFEORBEICH S ZIEMEEL LT 12.5C L Y RDAKFTEHOE
T L EINmO ELE - AT EITZ2WROBERE R Lo

@z - BAASKHN
(e ¥ 754 XREHTER)

&7 10%

Project miﬂl@éﬁ;}m éﬁfo%ﬁ?) (Bm:ffc) BsC
Mae Pai A 6 1,321.10 866.42 454.68 1.525
Mae Pai A1 228.10 196. 30 31.80 1.162
Mae Chaem 4 5 495,23 528.00 -32.177 0.938
Mae Chaem 4 4 150. 60 223.00 —-72,40 0.675




B - BASIWFHOD
(o Fo - 774 ABREZRBLIUVES)

&F:10%

Project QE(?D"{%’)& ﬁ(ﬁ B;ﬁ c1%°_z(§ BrcC
Mae Pai i 6 1,257.00 887.00 370.00 1.417
Mae Pai A 1 217.40 207.70 9.70 1.047
Mae Chaem 4 5 473.59 541.00 —-67.41 0.875
Mae Chaem /% 4 144.70 232.60 -87.90 0.622

12.6.2 REDH (Sensitivity)

E - TRHMTOER, REREENOHEA TS Mae Pai 46 Project ¥ & I¥ Mae
Chaem 4 5 Project OB FE N HEMBREF T 2 ¢ BHBELALOT, TO 220 Project
KOWTRESH LT - o REMTH, RBEADREFORME, BANIREFROBR
T48%, EProject DRJ[L RS LU EH LTI HZOE (L Project ORFMHK LD
tsxERr ELHEICODWTHIN LA, &R, Fig. 12-1, 12-2, 123, 12-4,
12-5, 12—6, 12—7 & LU Fig. 12—-8KRTHAITD %,

12.6.3 # B

EX - -BRAAWOFES SHMT 5L, Mae Par /86 Project 3 LT Mae Pai 41 Project
DEFERNCENLTW A, Mae Pai 426 Project K oW T, BitOo@HET LRI TbhvTH
b, BEWL7 4 oY T4 - RFF REREDINETHIEEL D, Mae Par 41 LD
Wik, BRAGESAWO T, RROTESEETHET 0, RLWPETRCHFFTNETH
LEFL D

RESHT LY, ZHTLLE, WERLIBAZTOIEA TW 5B Mae Chaem i 5 Project Ko W
T, KEXNREOBH BMO AT 2 EX Project KA FHORWRER LERTO
HE%3I4TH8E, BEHKERENTI0T, 24 Box3rx S5 E@EL, £8
K7 4 PEYT 4 - RETFT 4 EFFONELEL D,

Mae Chacms% 4 Project DWW Tid, BFE{ENZ L, 2 HHES S IO THIFA
THRTELZWELEEDh LA, coanr, STt 0T, D ath2#
ELHETHRTTRELEL B,

iz2-38



12.6.4 BRHAOKRBOREANKCL 2BEHME(EE)

FRELCNWTE, ERANDEARBEET o2 2 ORBRERMELTT e 2 . 2 b
OREFETH L, THIEMAT, RE2OFTOATEARMEBEAXNRERMERBAD
BERMLE LB 2 VOBEY, LU s1BOEEC F L X¥—THLERMRYT R,
PLU Lignite ME & LA ANRBERZMERBRMELABEGOT e v .7 FOBEBKHEK
DT HEE L, KvF— oK TREFFMmM(HRY ] & LTHEML, 28ELtLrn,
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Fig. 12-1 SENSITIVITY ANALYSIS FOR MAE PAl No.6 PROJECT (1)
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Fig.12-2 SENSITIVITY ANALYSIS FOR MAE PAl No.6 PROJECT (2)
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Fig. [2-3 SENSITIVITY ANALYSIS FOR MAE PAl No.6 PROJECT (3)
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Fig. 12-4 SENSITIVITY ANALYSIS FOR MAE PAl No.6 PROJECT (4)
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Fig.12-5 SENSITIVITY ANALYSIS FOR MAE CHAEM No.5 PROJECT (1)
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Fig. 12-7 SENSTIVITY ANALYSIS FOR MAE CHAEM No.5 PROJECT (3)
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Fig.12-8 SENSITIVITY ANALYSIS FOR MAE CHAEM No.5 PROJECT (4)
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Table 12-1 Basic Criteria for Economic Study

Method of Analysis:

Interest Rate:
Escalation:

Shadow Price Factor:
Foreign Currency
Local Currency
Local Currency for Thermal

Tuel Price

Service Life of Facilities:
Dam and Hydropower Plant
Coal~fired Thermal Power Plant

Related Transmission facilities

Operation and Maintenance:
Dam and Hydropower Plant
Coal-fired Thermal Power Plant

Related Transmission Facilities

Conversion Rate of Currency:

Benefit-Cost Analysis
(Annual Cost Method)

10%

Not considered

1.10
¢.85
g.95
1.0

50 years
25 years
40 years

1.5%
3.0%
1.5%

Us$1.00 = 20.5B
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Table 12-2 Estimation of Power Benefits of Hydropower Project (1)

(Study on Alternative Thermal Power Plant}

-- Without Shadow Price Factor --

Interest Rate:

1981 Price Level

10%

Remarks
Installed Capacity 250 MW x 2
Dependable Capacity (M) 475.0
Annual Plant Factor (%) 70
Annual Energy Production (10° kwh) | 3,066
Station Service Use (%) 7
Annual Available Energy (10® kwh) | 2,851
Unit Construction Cost
Net Cost (USS/kW) 800
Cost with IDC (USS/kW) 927
Construction Cost with IDC (10° us$) | 464
Service Life (Year) 25
Capital Recovery Factor (p.u.) 0.11017
0 & M Cost Rate without Fuel (%) 3
Fuel Consumption Rate (kg/kWh) | 0.395
Unit Fuel Cost (USS/kg) 10.0806
Annual Cost (10° US$) Fixed Cost | Variable Cost Remarks
Capital Cost 51.12 -
0 & M Cost wfo Fuel 11.14 2,78
Fuel Cost - 97.50
Sub-total 62.26 100.28
Total 162.54
Cost of Alternative Thermal Power Project Remarks
kW Cost (B/xW) 2,688
kWh Cost (B/kWh) 0.721
Fuel Cost (B/kWh) 0.7011
Averaged Generating Cost (B/kWh) 1.1587
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Table 12-2 (Cont.)

Power Befenit of Hydropower Project Remarks
kW Benefit
Compensation Coefficient (p.u.) 1.067
kW Benefit (B/kW) 2,868
kWh Benefit
Compensation Coefficient (p.u.) 0.9694
kWh Benefit (B/kWh) 0.6989
Secondary kWh Benefit (BkWh) 0.6796
Note:

(1 - FOh)(1 - TLh) (1 - OHh)

Comensarion Pator * (1T R0H (- may (- on)
_ (1 -0.05)(0 - 0.02) _
= (1 -0.00(1 -o.1p - L-067
Compensation Factor = E% : gg:;gi : gig;
{for kWh Benefit)
__(1-0.05 _
=11 -0.00) 0.9694
where,
Forced outage rate:
Hydro (FOh) 5%
Thermal (FOt) Considered separately at the calculation

of the dependable capacity

Transmission line loss rate:
Hydro (TLh) Considered separately
Thermal (TLt) 2%

Overhaul rate:
Hydro (OHh) 2%
Thermal (OHt) 11% (40 days a year)
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Table 12-3 Estimation of Power Benefits of Hydropower Project (2)

(Study on Alternative Thermal Power Plant)

-~ With Shadow Price Factor --

Interest Rate:

1981 Price Level

Remarks

Installed Capacity 250 MW x 2
Dependable Capacity (M) 475.0
Annual Plant Factor (%) 70
Annual Energy Production (10° Kkwh) 3,066
Station Service Use (%) 7
Annual Available Energy (10% kWh) 2,851
Unit Construction Cost

Net Cost (USS/kW) 800

Cost with IDC (USS/kW) 927
Construction Cost with IDC (10° US$) 500* * ggiggzsPZi:e
Service Life (Year) 25 considered.
Capital Recovery Factor (p.u.) 0.11017
0 & M Cost Rate without (%) 3
Fuel
Fuel Consumption Rate (kg/kWh) 0.395
Unit Fuel Cost (UsS/kg) 0.0806
Annual Cost (10° USS) | Fixed Cost | Variable Cost Remarks
Capital Costs 55.09 -
0 & M Cost w/o Fuel 12,00 3.00
Fuel Cost - 97.50

Sub-total 67.09 100.50

Total 167.59
Cost of Alternative Thermal Power Project Remarks
kW Cost (B/kW) 2,892
kWh Cost (B/kWh) 0.7216
Fuel Cost {B/kWh) 0.7011
Averaged Generating Cost  (B/kWh) 1.205
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Tabie 12-3 (Cont.)

Power Benefit of Hydropower Project Remarks
kW Benefit
Compensation Coefficient (p.u.) 1.067
kW Benefit (B/kW) 3,089
kWh Benefit
Compensation Coefficient (p.u.) 0.9694
kWh Benefit (B/kwWh) 0.6995
Secondary kWh Benefit (B/kWh) 0.6796
Note:

(1 - FOh) (1 - TLh)}(1 - OHh)
(1 ~ FOt) (1 - TLt)(1 - OHt)

Compensation Factor
(for kW Benefit)

(1 - 0.05)(1 - 0.02)

= TG T 0001 - 0.1 - 1087
. (1 - FOh) (1 ~ TLh)
Compensation Factor =
- t) (1l - TLt
{for kWh Benefit) ( FOt) ( )
_ (1 - 0.05) _
=1 -6.00 - 0.9694
where,
Forced outage rate:
Hydro (FCh) 5%
Thermal (FOt) Considered separately at the calculation

of the dependable capacity

Transmission line loss rate:
Hydro (TLh) Considered separately
Thermal (TLt) 2%

Overhaul rate:
Hydro (OHh)} 2%
Thermal (OHt) 11% (40 days a year)
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Table 12-4 Power Benefit of Mae Pai No.6 Project

Power and Annual Energy Production

at Generator End | Loss Rate | at Primary Substation
Maximum Output 291,000 kW 0.75% 288,800 kW
Firm Energy 495.98 x 10° kWh | 0.5% 493,50 x 10° kwh
Secondary Energy | 123.97 x 10° kwh 0.5% 123.35 x 10% kwh

Unit Benefit

Interest Rate: 10%

With Shadow Price Factor Shadcwwgzggthactor
kW Benefit 3,089 B/ky 2,868 Bfku
kWh Benefit (Firm) 0.6995 B/kwh 0.6989 B/kih
kWh Benefit (2ndry) 0.6796 B/kWh 0.6796 B/kWh
Benefits of Project (10° B)
With Shadow Price Factor Shadowpéizzthactor
kW Benefit 8592.1 828.3
kWh Benefit (Firm) 345.2 344.9
kWh Benefit (2ndry) 83.8 83.8
Total Benefit 1,321.1 1,257.0
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Table 12-5 Power Benefit of Mae Pai No.l Project

Power and Annual Enmergy Production

at Generator End | Loss Rate | at Primary Substation
Maximum Output 48,900 kW 0.5% 48,660 kW
Firm Energy 82.36 x 10° kWh 0.3% 82.11 x 10° kwh
Secondary Energy | 30.06 x 10° kih 0.3% 29,97 x 10° kWh

Unit Befenit

Interest Rate: 10%
. . Without
With Shadow Price Factor Shadow Price Factor
kW Benefit 3,089 B/kW 2,868 E/kW
kWh Benefit (Firm) 0.6995 B/kWh 0.6989 B/kih
kWh Benefit (Zndry) 0.6796 B/kWh 0.6796 K/kuh
Benefits of Praject (10° B)
. . Without
With Shadow Price Factor Shadow Price Factor
kW Benefit 150.3 139.6
kWh Benefit (Firm) 57.4 57.4
kWh Benefit (2ndry) 20.4 20.4
Total Benefit 228.1 217.4
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Table 12-6 Power Benefit of Mae Chaem No.5 Project

Power and Annual Energy Production

at Generator End | Loss Rate | at Primary Substation
Maximum Output 102,600 kW 5% 97,470 kW
Firm Energy 173.63 x 10° kwh 2.5% 169.29 x 10° kwh
Secondary Energy | 114.29 x 10° kWh 2.5% 111.43 x 10° kWh

Unit Benefit

Interest Rate: 10%

With Shadow Price Factar Shadozi;:gzg Factor
kW Benefit 3,089 B/kW 2,868 B/kW
kWh Benefit (Firm) 0.6995 E/kWh 0.6989 B/kuh
kWh Benefit (2ndry) 0.6796 E/kWh 0.6796 B/kWh
Benefits of Project (10° B)
With Shadow Price Factor Shadawwégzzthactor
kW Benefit 301.08 279.54
kWh Benefit (Firm) 118.42 118.32
kWh Benefit (2ndry) 75.73 75.73
Total Benefit 495.23 473.59
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Table 12-7 Power Benefit of Mae Chaem No.4 Project

Power and Annual Ene

rgy Production

at Generator End | Loss Rate | at Primary Substation
Maximum Qutput 27,600 kW 2.5% 26,910 kW
Firm Energy £6.86 x 10° kWh | 1.5% 46.16 x 10° kWh
Secondary Energy| 52.56 x 10° kWh | 1.5% 51.77 x 10° kWh

Unit Benefit

Interest Rate: 10%
. Without
With Shadow Price Factor Shadow Price Factor
kW Benefit 3,089 B/kW 2,868 B/kwW
kWh Benefit (Firm) 0.6995 B/kWh 0.6989 B/kW

kWh Benefit (Zndry) 0.6796 B/kWh 0.6796 B/kWh
Benefits of Project (10° B)
Without
With Shadaow Price Factor Shadow Price Factor

kW Benefit 83.1 77.2
kWh Benefit (Firm) 32.3 32.3
kWh Benefit (2ndry) 35.2 35.2

Total Benefit 150.6 l44.7
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Table 12-8 Annual Cost of Mae Pai No. 6 Project

(1) Case with Shadow Price Factor
Generatin Related
Description Unit ., €| Transmission Total Remarks
Facilities .
Facilities
Construction cost 6
(incl. IDC) 10°¢ 7,130 344 7,474
Serviceable year | Years 50 40 -
Interest rate y 4 10 10 -
gzzigil recovery | o .. | 0.10086 0.10226 -
Interest and 10%H 719.13 35.18 754.31
depreciation
Operation and 105§ 106.95 5.16 112.11]  1.5%
maintenance cost
Annual cost 10%% 826.08 40. 34 866.42
{2} Case without Shadow Price Factor
Generatin Related )
Description Unit s & | Transmission Total Remarks
Facilities .
Facilities
Construction cost 6
(incl. 1DC) 10°% 7,309 338 7,647
Serviceable year | Years 50 40 -
Interest rate % 10 10 -
Capital recovery | . . | 9.10086 0.10226 -
factor
Interest and 105% 737.70 460 772.30
depreciation
Operation and 1068 109.60 5.10 114.76 |  1.52
maintenance cost
Annual cost 108 847.30 39.70 887.00
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Table 12-9 Annual Cost of Mae Pai No. 1 Project

(1) Case with Shadow Price Factor
Generatin Related
Description Unit Facilitie§ Transmission Total Remarks
Facilities
Construction cost "
(incl. 1DC) 10°¢ 1,658.2 35.8 1,694
Serviceable year | Years 50 40 -
Interest rate % 10 10 -
Capital recovery |, . | ¢ 10086 0.10226 -
factor
Interest and 1058 167.2 3.7 170.9
depreciation
Operation and 10°% 24.9 0.5 25.4 1.5%
maintenance cost
Annual cost 10°% 192.1 4.2 196.3
{2) Case without Shadow Price Factor
C ci Related
Description Unit enera %ng Transmission Tatal Remarks
Facilities L .
Facilities
Construction cost 6
(incl. 1DC) 10%% 1,758.1 33.9 1,792
Serviceable year | Years 50 40 -
Interest rate % 10 10 -
Capital recovery [ . | 0. 10086 0.10226 -
factor
Interest and 6
depreciation 10°% 177.3 3.5 180.8
Operation and 106¢ 26.4 0.5 26.9 1.5%
maintenance cost
Annual cost 10%9 203.7 4.0 207.7
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Table 12-10 Annual Cost of Mae Chaem No. 5 Project

(1) Case with Shadow Price Factor
Generatin Related
Description Unit eyt g Transmission Total Remarks
Facilities P
Facilities
Construction cost &
(incl. 1DC) 10°¢ | 4,271 281.5 4,552.5
Serviceable year Years 50 40 -
Interest rate Z 10 10 -
Capital recovery | . . | q.10086 0.10226 -
factor
Interest and 105¢ | 430.9 28.8 459.7
depreciaticn
Operation and 10°¢ 64.1 4.2 68.3 1.5%
maintenance cost
Annual cost 10°¢ 495.0 33.0 528.0
(2) Case without Shadow Price Factor
Generatin Related
Description Unit I & | Transmission Total Remarks
Facilities 14,
Facilities
Construction cost 6
(incl. IDC) i0°g | 4,392 277 4,669
Serviceable year Years 50 40 -
Interest rate A 10 10 -
Capital recovery | ., . | 5.10086 0.10226 -
factor
Interest and 08¢ | 442.70 28.30 471.0
depreciation
Uperation and 106§ 65. 80 4.20 70.0 1.5%
maintenance cost
Annual cost 10°%p 508.50 32.50 541.0
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Table 12-11 Annual Cost of Mae Chaem No. 4 Project
{1) Case with Shadow Price Factor
Generatin Related
Description Unit >Tating | Transmission Total Rematks
Facilities e
Facilities
Construction cost 6
(incl. IDC) 10g 1,822.5 101.5 1,924
Serviceable year Years 50 40 -
Interest rate % 10 16 -
Capital recovery 1 ., . | 0.10086 0.10226 -
factor
Interest and 1068 | 183.8 10.4 194.2
operation
Operation and 6 o
maintenance cost 10°B 27.3 1.5 28.8 1.5%
Annual cost 10%¢ 211.1 11.9 223
2} Case without Shadow Price Factor
Generatin Related
Description Unit STatine | rransmission Total Remarks
Facilities f v
Facilities
Construction cost 6
(incl. IDC) 10°¢ 1,908.1 97.9 2,006
Serviceable year Years 50 40 -
Interest rate % 10 10 -
Capital recovery | ., . | 5 10086 0.10226 -
factor
Interest and 10% 192.5 10 202.5
depreciation
Operation and 105 28.6 1.5 30.1 1.5%
maintenance cost
Annual cost 10°¢ 221.1 2,5 232.6
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COMEHTE, Fer2 b OBRHIMOEEL LTORBRERMLELT, GARE
KNREERMEREL, BIZEBFEFMEC2 27 s OFET TR LA,

HI1Z2BEO R FF ML, KETH, BEIR AT 2 .2 b ConT, BKARE
HORBE LT, &M KRFVXDZWE Lignite kBRALAEBE, 7o .2+ OBK
HEOWTHREEZTVWEFR LKL LW,

Al

A2 REXNZEEICEDSDHER (1981 £4448)

Bunker‘C oil Natural gas |Imported coai Lignite
Fuct calorie 10, 200kcal kg — 6,300kcal/ %g} 3,500keal Kg
(10,000kcalZ (6,300Btu ¢b)
Annual thermal 37%X0.96 37%X0.96 36%%0.96 | 35%X0.96
efficiency(at pl=0.7)
Required calarie 2,421kcal /W | 2,421kcal /I | 2,488kcal M| 2,560kca L
Fue! consumption rate] 0.2424/B 0,00BSX](SBlu/m!l 0.395Kg. Y 0.731Kg Wl
Fuel price ( FOB) e —_ 50US$.1 —
TFuel price (CIF) 40US$ . /Barrel — 75 US $.1 —_
(0.252%./¢)
Fuel price at plant 0.252%¢ 75.04,E/rélitilim 0.0806 $,-Xg 30US .1
y
Fuel cost for power 0.0610%, M | 0.0352 %, W 0.0318%. /W1 | 0.0219 &M
generation {=1.25 B/ J(=0.721 B }|{=0.6528 81 ) (=0.45 B/l )
A3, REXNREGFORBEME (1981 £HH)
Qil-fired thermal 535 US %%
Natural gas— fired thermal 535US §.7k¥
Imported coal— fired thermal 80008 &KW
Lignite—f{ired thermal 830US §.A4¥W

Note !

(

A—-13

Interest during construction is not included in the above cosli.




A4, HEXNREZBOFERSIUVRNRE 70 V=2 tORREEAE(RF 102 0B4)

A 41 OQil-fired thermal DB
Cost of Alfernative Thermal Power Project
k¥ Cost ( B/kE ) 1,882
M Cost (B /) 1.3563
Fuel Cost CB./TM) 1.3443
Average Generating Cost { B/#) 1.66990
Benefit of Hydropower Praject
k¥ DBenefit
Compensation Coefficient (p.u.) 1.067
k¥ Benefit ( B/KN) 2,008
I Benefit
Compensation Coefficient (p.u.) 0.9694
W Benefit (B/M) 1.3148
Secondary Wi Benefit ( B/W) 1.3032
A 4.2 Natural gas—{ired thermal @&

Cost of Alternative Therma! Power Project

k¥ Cost
el Cost
Fuel Cost

Average Generating Cost

(B/Ki)
CB/M)
(B//B)
(B/ M)

1,882
0.7874
0.7754

1.101

(A-2)




Benelil of Hydropover Project

k¥ Benefit
Compensation Coefficient ( p.u.) 1.067
k¥ Benefit ( Bk ) 2,008
M Benefit
Compensation Coefficient (p-u.) 0.9694
Ml Benefit (B/M) 0.7633
Secondary B Benefit (B 0.7517

Lignite fired thermal ©#&

Cost of Alternative Thermal Power Project

k¥  Cost (B k) 3,011
M Cost ( B./B8) 0.5064
Fuel Cost (R 7)) 0.4839
Average Gemerating Cost ( B M) 1.008

Benefit of Hydropower Project

k¥ Benefit
Compensation Coefficient (p.u.) 1.067
k¥ DBenefit (B kW) 3,213
B Benefit
Compensation Coefficient {p-u.) 0.9694
B Benefit (B /W) 0.4909
Sccondary Ml Benefit (B /Wi 0.4691
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AS, kh7edzs OEE(2F104DESF)

A5 1 Mae PaiNaG Project @4EM M (100 B)

A B2

AD 3

Ab 4

Qil - fired Naturai gas Lignite
W Benefit h7y.9! 579.91 927,91
M Benefst (Foem) 648. 85 376.69 242,26
Wit Benefit 2 ndry ) 160.75 92.72 57. 86
Total Benefit 1,389.51 1,049, 32 1,228.03
Mae Par Ml Project OAERI 25 ( 10* B')
Oul—fired Natural gas Lignite
K% Benef1t 57.71 97.171 156,34
M Benefst ( Firm ) 107. 96 62.67 40. 31
B Benefit 2 ndry) 39.06 22.53 14.086
Total Benefit 244.73 182. 91 210.71
Mae ChaemMNa 5 Project Q4ENFE ( 10°H)
Otl—frred Natural gas Liegnite
k¥ Benefit 195,72 195.72 313.17
Wi Benefit ¢ ¥Firm ) 222,58 129.22 83.10
W Benefit (2 ndry) 145,22 83.76 52,27
Total Benefit 563.52 408.7 448, 54
Mae ChaemMNe 4 Project O ERTIE (1008
Oi1l—~fired Natura! gas Lignite
k¥ Benefit 54.04 54.04 86. 46
B Benefrt (Firmn ) 60.69 35.23 22.66
Bl Benefit (2 ndry) 67.47 38.92 24.29
Total Benefit 182.2 128.19 133. 41
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AG. & K B
A6.1 JHIE - EH

ASKEVRBABTEEORBCS s 2 EMERFIFI125 bR B AEEH
OIEFE T b & CHEEOER - AW ETL2VWROEEET B, (¥ VY- 75

3y

4 AEHEER)
(1) AR DEERZMT Oil—{ired thermal & L 284

(&£F:10%)

) EMEEG | EE R O B-C
Project (10°8) | C10°B) | c1oem) | BC
Mae Pa: Na 6 1,388.51 866. 42 523.09 1. 604
Mae Pai Na 1 244.73 196. 30 48.43 1.247
Mae Chaem No 5 563.52 528.00 35.52 1.067
Mae Chaem No 4 182.20 223.00 -40, 80 0.817

?) KBADREIM T RR/AZBEELELAES

(&F: 10%)

EMERED® | 2 E O B-C
Proj B, C

rolect C10°8) | C10°B) | (10°B) 4
Mae Pai No. 6 1,049, 32 866. 42 182.9 1.211
Mae Pai Fe 1 182. 91 196.3 —-13.39 0.932
Mae Chaem HNe 5 408.7 528.0 —-119.3 0.774
Mae Chaem HNa 4 128.19 223.0 -84, 81 0.575
(3 AN BRME Lignite 8 & LARS

(£F: 109 )

. ERENE B | ERE T O B-C

Project B

! (10°8) | C10°B) | c10°B) /C
Mac Pai No & 1,228.03 866. 42 361. 63 1.417
Mac Pai Re 1 210.71 196.30 14,41 1.073
Mae Chaem Ko 5 448. 54 528.00 —79.46 0.850
Mae Chacm No 4 133. 41 223.00 -89. 59 0.5098
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A6 2

T - $AK (BAC) OFE LB
A6 1Mb, KAZ7e Y2  OREBNRMOXMETLLZEICLD, KAFw 2
FrOBEEATATERHE, ThbodT LA LRFBOMCED,

Fuel of Allernative ]
The rmal Imported
Bunker C OiljNatural gas Lighite
Project Coal

Mae TPai No. 6 1.604 1.211 1.525 1.417
Mae Pai Na 1 1.247 0.932 1.162 1.073
Mag Chaem Ne 5 1.067 0.774 0.938 0.850
Mae Chaem No. 4 0.817 0.575 0.675 0.598
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