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Definitions of Thali Tm‘ﬂxp_:g

-Rai : . Unit of land avea equal to

1,600 sq.m = 0,16 ha = 0,395 acve
Baht (B) - Unijt of currency equal to 100 Satang
Changwat - S A political subdivision of the Kingdom -

of Thafland; tho English equivalent s

province. - _ -
Amphoe A political subdivision of a provinco

(Changwal): ‘Fhe English equivalent
is district, '

B3an A villago
Huai _ . o A rivulet
Khlong ' A siveam

Khao _ A mountain, a hill
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Table 3-1  Genoral Description of Huat Klong Ngu Projeot

Uppor Pond . _

Normal High Water Surfaco Lovel
Eifective Storage Capacity
Available Drawndown

Do

Typé

- Klovation of Crost -

Helght
Longth

Volume

Lower Resorvoir (Ban Chao Nen Rescrvoir)

Normal High Water Surfaco Lovel
Liffoctive Storage Capacity

Available Drawndown

‘Intake (outlel for Pumping)

Typo

Numbayr

Headrace

Typo _
Numbor of Line
Inner Dimneter

Total length

Surge-tank
Type
Number

Riger Innter Diameter

680 m
6.0 million cu, m,

30 m

Agphalt facing rockfill dam and

- ¢oncrete gréwity dam

686 m .
60 m

600 m

2,600 thousand cu, m,

180 m
4,660 milldon cu, m,

12

Morning Glory Type

1

Cireular Pressure Twinel

. ‘
7.2 m
670 m

Orifice Chamber Type
1

8 m



4, Ponstock

Typé B Steel Lined Tunnel Type
Nun‘lb_er of X.ines 2 -4

Total Length o 2,660 m

Inner Diamator 5,6 m, 4,4m, 2,9m,
Virtical Angle | . ‘ 50 degreo

8. Poworhouse
Type © Underground Typo
Dimension - I = 48m, W+ 22m, I = 190m

9, ‘ailraco

Type . Circular Pressure ‘Tunnel
Nltl‘lﬂ)l}l‘ of Lines _ 4, 2

| Length 620 m
Inner Diameter ' o 3.9m, 5.1m

10, Outlet {mtake for Pumping)
Type ' Side ntake Typo
Namber 2

11. Power Generaling

Installed Capacity 1,000 MW
Unit Capacity 260 MW
Number of Units ' 4

Rated Head ' 466 m

Max. 'Discharg‘c 258 cu,m/sec.

1%, ‘I'rangmission Line

Voliage 230 kV
Numbeyr of Circuils 4 cct,
Longth 240 km



13,

14,

15,

16,

Construction Cost
Preparatjon W_'oi'ks
Civil Works
ydraulic Equipmont
Eleotrieal Equipment
Engineoring Feo

Interest during Constiuction

© Sub-total

'l‘ransnﬂsslon Tiuo
Tolal

Amual lf‘.ne'rgy Production

Surplus Benefit

Import Duty on Fuel included

Import Duty on Fael not included

Bonefit-Cost Ratio
Import Duty on I'wel included.

Import Duty on Fuel not {ncluded

62 milﬁon Baht

1,609 v
32w
1,260 n
BEE R
a8y o
3,740
570 v

4, 310 million Baht

1, 000 million kWh

(1, 000 hour opei‘ation por year)

73 million Baht

© 89 million Bahi

1.13
1,16
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2

3

b,

6,
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Table 3-2  Genreral Dosoviption of Huai Nam Chon Projoct

Catchment Area
Aunual Inflow

Rosorvoir

Normal High Water Surface Level
votal St.m'age Capacity |
Effootivo_ Storage Capacity
.ﬁvailable Drawndown

Maximum Water Surface

Dam

rl'lype

Elevation of Cre.st

lfeighi
Crast

Volume

Spi.llv{fay

Type |
Capacity

Intake

Type

Number
Il{eadraco

Typa

Number of Lines
Total Length

Innoer Diametoy

By 100 sq.km,

3, 000 million cw.m,

360 m
6, 380 million cu.m,
2,680 millon cu,m,
26 m
364 m

Roeckfill with Center Impervious Cora _
367 m '
195 m
485 m

15, 300 thousand :cu. m.,

Open Channel Chute ‘T'ype

3, 000 cu,m, /see,

Side Intake Type
1

Circulary Pressure Tuimel
2

420 m

78 m |

~5



8.

9,

10,

i1,

12,

“Ponsgtock
’l‘ype
Numbor of Lines

Total Lougth

Innor Diametor

Poworhouse
Pl\ypo
Dimansion
Tallvace

Typo

~Number of Lings

Liength

Immar Diametor

Powoer UGenorating
Ingtalled Capacity
Unit Capacity
Number of Unils.

Rated Head

Max, Discharge

Transmission Line
Voltage

Number of Civeuits

Lenglh

Steol Lined Tumel
4

1,210 m

4,8, 4,1m

Undorground Type

H = 38m, W=20m, L=104m

_Cireular Pressuve Tunnel

2
600 m

¥ .‘_8 ™m

600 MW
160 MW

4

I68.5

420 cu, m/sce,

230 kv

2 cet, {PS. Lo Ban Chao Nen)

3 cet, (Ban Chao Nen Lo Bangkok)
286 km



13,

1%,

Construction Cost
Preparation Works
Civil Works
Hydvaulio eqlipme.nt
Bloctrical Bauipmont
Enginc'eri.ng Foo

Intorost durlng Construction

Sub-total

'l‘ran.smlssion Line

T'otal
Aniual Inorgy Production
Unit Conétmction Cosl

Surplig Benefit

Import Duty on Fuel included

Import Duty on Fuel not ineluded

Benefit-Cost Ratio

Import Duty on Fuel included

Import Duty on Fuel not included

144 million Baht

1,785 "
211 "
770 H
1w o
540 "

3, 560 "
324 "

3, 874 million Baht

1,158 millilon kWh

6,460 Baht peyr kKW, 3.35 Babt per kWh

70 million i3aht

59 million Raht

1,20
1,19
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Table 4-1  EKqualized Annual Cost Factor for the Projects

Sorviceable Year

Annval Interest Rate
Fqualized Annual Cost 'I"aclo_r
(1) Interost and Depi‘eciation
(2) Operation and Méintenance
{(3) Adminisiration

. "1‘0ta1 ‘

Goenerating Plant

b

0
7,5%

7.91%
0,70
0,30
8,71

Transmigsion Line

40

7,94%
2, 60
0,30
10,74

Tablo 4-2 Construetion Cost and General Features
' of Alternative Thermal Power Plant

Installed Capacity

Unit Caﬁacity |

Number of Unit

Amwal Capacity I'actor

Thermal l.'}fficieney at Sending End
Anmual Energy Supply at Sending I-:nd
Annual Fuel Consumption’

IFuel Cost

Sorviceable Life

Construction Cost (taxos inclusive)

1,200 MW
600 MW

2 units
oY,

an.

2%

7, 100 million kWh
1, 664 million litors

0, 40817 Baht/lit,

{without taxos on fuel)

0, 45517 Baht/lit,

(with taxes on fuel)

25 yoars

5, 200 million Daht
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Tablo 4-3  Outline of Altornative Schomes
of Huai Klong Ngu Projoct
Unit Plan - A’ Plan ~ B Remarks
Uppor Pond : .
High Water Lovol _. _ m 680 670
Availablé 'Dfﬂ\ﬁl(’)\ﬂ\ '. m 30 26
Effoclive Storago 106 ou, 6 7 6 hour oporat--
. . - ing por day
Dam Height m 60 50
Dam Volumo 103 cu,m 2,700 1,600
Lower Resorvoir Ban Chao Nen
. : Resorvoir
Iigh Waier L’evo.l m 1.80 180
A{'ailable Drawdown m 12 12
Headraco ‘T'unnel
Number 1 1
Length x Diametor m 670 7.2 2,900 x 7.2
Donstock,
Numbar 24 2 -4
Diameter m 2.9~4.,4 2,9 - 4,4
| ~ 5,5 - 5,5
Length m 2,660 2, 660
Latlrace Tunnel
Number | 4 -2 4 -2
Longth x Diametor 620x 3.9 620 x 3,9
~ 5,1 ~ 5.1

1--1%



Unit _I’lau -A  Plan- B

Powor Generalion

mstalled Capacity - MW 1,000 1,000
Max, 'Dischargo : hu.m/s’ec. 258 ) 266 |
Effective Head N m 446 463
Unit Capacity ' MW 250 250

Transmission ¥ing

Vollage kv - 280 230
Clreuit _ et A 4
Length ‘ km 240 240

Construction Cost

Generating Facilitles 1088 3,740 4, 000
Transmission Line : 1{)614 570 570
Total | 10%m 4,310 4,570

Economic Justification *

Benelit (B) 0% 626 626
Cost  (C) . 1088 553 676
Surplug Denefit |

(B) - {C) 1081 73 50
Benefit Cost Ratio 1,13 1,09

* 1,000 houy
operating per year
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~ “Fig. 4-7 Correlation of Specific Runoff betwee_n'

Ban Chao Nen and Khao Chod.

O T R B TR ,v_..AVgIAAAL., ey

L0000 sq Kmo of KRGe Chod.

Specitic Runot! in cumssec per

Sumulative

250

Cutnubotive Specitic Runofl in cun}s“ poer LOOO 84, km ol Bon choo. Nen.
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@ W HeYT

ATIDMA WA & DR Tcr 0, TiE AN 1 FHAY T 0 km D RbAE
CLApMTLH O EMNCAAHh i, o T, IV~ T DAL D R G0
BEUSEL, SIIBIRCRMI LA~ Y 2 Y X B IEY, B GRS &
tr, BGAT & b DI B L Colombo MMM A LOMEE & bt L vibd
©, A BEF N AR ORPFC B ok, JRIBITENE O% M A% C B b

6 D s Al . FUEE D LU 0 - T Nout 76 Now6 & 540 & 4L Tln A 2%, 1
Wil Atk No.d & No & OB RIS 5 o JEHHAL & D te & Rt T Hbai @ fBIE - T
LU TR D, TORBHRO &30 Chbe (Figd - 9BI)

ALK B e dl Quae Yai gl £ 24077 ( meandor } U €W L A0S TN b~
PEABEES L 70~18 Om, N30 ~50m b b, filll2YAC I
D B CHL B 4 2, BUHC " rapid * EDFELR 2V BUAGEGE L T 2o BRI
b, IMEEE( froodplain ) v #IE ( terrace ) & & OFIIBLLAATE -, Fli(rivor
channel ) @M FEELBEE ( valley wall ) 28F 5 Cin by 2 RGO KD -5 i
W3 502\ L6 STCH 0% RGBT O mAnL 15 0m, Bift70% kLT
LORBOKR 3G LT b, -

E O 5 WIMROBIIT b Lingt, £iJABIE 6 0 0 m 5o GBI St o Bl
KON AN Do 1,76 0,00 0HBROAPCY »2 ok~ 2 (sinkhole) AR
RTWBE &b b, CDOBEWEBHEKE, KA (eatoarcous rock) & 955
A Al (karstic platean) LMBbh D,

COMMOMYIE Y ( geologic structure Yk, A& B/, Burmose-
Malays geotcelonic movement KA S hCh b, ke LTH, NW--§ B
4 &b b Quae Yai ff & VISP L JMOMA ( structure YA C & b, @
=, Ban Chao Nen B/ M5 A AHIE e Gl & 5 8Pt R ek, HIRERK & 304 L
W AOC, I S Ban Chao Non KR MR E T 2 PTAGIER LC b 2 40
LRRLY Dy T hdrb, SFEROME SRR, KT CL, Ratburi 47K 1
( Yimestone ), (ARSI €, Wb HKanchanaburi J§( formation ) O
Lk, FOHUXE ( shaly Limestone ), F{¥ ( shale ), &30, #¥{i(sand-
stone ) DIl alternation }, & AWHIPY ( sandstone ), WANFIY 2 8
Eha AR formation, Formation D ) H4bdilCwhh & DE N SR D,
W5 4 DHERE D L EERE L CHE N B W s, JREY F 58 5 L 070 41 (aerophotlo-
graph ) DV A GILFELIEITA L C 6 b, 46 & S BIGH 6 0 0 m Lo WK,
Ratburi nyé:'f’.:-ﬁsﬁ).kni Ltnbl olHs b, Linl~Y a2 W ELEFR
ih, BERN B 25 WL 3G 0 bl WAL 2 B 22 S Rk, ¢ R BICDW (i
FTKEEh EWEYENG MR LA S oh, L Anholltdiic X bl S b Dbl
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W 6 THL 2. Ratburi FIKEI O TH K AT A For mation B, dt s
LAk , B OB, M N DT LAl folding ) 2% o5TnA LR
RO \AL AL, RIEEY L2 9% AP S b A, & & 44, Colombo Al MR (ex -
pari )b, Ko, Nod # Ao FH1 km 0, WAL avenaceous
vock ) AL T b, ST BT ¢ flosh 2 B hard ) T DHACCEL,
ORI, LR LR A2 RA T b |

».&f\‘" DA Coverburden D ik, B Lo, LA L, SR, M LA
N dobris ) Ak %o ¢ Kl <waisrbdh, ii‘@ﬁﬁfﬁﬂﬂ(talus deposit)
by AR AT B0 D AN LD Kb R B, '

?i:i», Ak K BRI oW ik, EGATHE ATD1./2500022110%53% ( geologic intor-
pretation of aerial photograph ) & Y ’é:‘i':i-fc.o feo COFML, Iig 4 kr-'g
R H, CORBAROMD o By 1), Axb (K, MIFOME L R LT b
a%zenémﬂﬂw#ww%hoo 2), BORBRO AR X b T T A &, No3 &
LU No. 4 # Adilnh fHJF_? T, Quae Yai #&UIL NW-- 8 B Hio i fil (ginctinal :
axis ) OFEAME SRS, 3) WM (fanlt ) RSN LK SO & 5
yor Av b Vineament ) MEHEOH LN D, 4), ﬁ'!‘ﬂ!ijlj{i}ﬁ"ﬁ'ﬁﬁ}ij %Qﬂ 5 BN T
b, OiuiRE h DR E BHONER BB G R, COMME, RSN (grani -
tic roek ) DAL intrusive rock ) Ad b Bb 'h. FR :

DL K,I(ﬂﬁ%&ﬁﬁﬂﬁ%n&m.Hﬁﬂ%fﬁﬂbﬁkﬁﬂ@&fm;
FHHC roek type ) V)Jflﬁ'ﬂ;'\"lm’ff[%ﬁ?i‘i‘i('gcol ogic structure ) % FILR U S(geo-
logic feature ) @ ~C% Mh'b4¥&L«o-ﬁ:)c, GACHBIC & o {36 e 1
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Table 4-8 Comparison of Transmission Line

Schemes

Tlem Unit | Cose 1| Case "2 Case 3
| s s e - 1 a - .
VoHaege LR 230 380 500
Conduciof ACSR 610 mm? ACSR 410mm? x 2 | ACSR 330mm? x 4
Tronsmission Capocity X MVA 3.800 4100 5.800
BOOMW
1000MW (J@ ' @
Oulline of Power System . G) I . P
' TZOM E 1 1 . | R
2 I - S - ey
Pl .1 9
S N 8 B ,,§.. _— e de it
Tr Te
g
g X
v g
o ~
: T + Tr
A b _,,J_,‘L_ - __V]E\/r A b
230wV 230 kY 2304V
Construclion Cost 0% @ . 020 1,180 1.700
(100 %} {15 %) (166 %)
e et e remeen it - T W
¥ Mole )
Tronsmission Capocily is Celculoied DBosed on
fhe Safety CGurrent ol Conduclor



Fig.4-16 Transmission Line Diagram
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“APPENDIX A
LIST OF BASIC DATA

1, Topographic Map
Beale of 1: 2560, 060 6 gheols Sheot No, ND4®-2,3,6,7, 14, 15

Scalo of 1: 60, 000 15 ghoots Sheet No, 47P/CGG-20, 24 -
nG-9,13,17,21
DH-1, CH-4,8, 12,15, 16,19, 20, 24

Scale of 1: 50, 000 8 sheets Shieot No, 47P/L11-4,8, 12, 16,19
B o | 20,24 |
DIi-1
Seale of 1t 50, 000 1 gheot Covering Ban Chao Nen, Huai Nam
Chon and Huai Klong Ngu Projects
area ' '
Scale of 1; 10, 000 2 sheets Covering Iual Klong Ngu Project
Scale of 11 10, 000 2 sheots Covering a part of Ban Chao Nen
Resorvoir :
Scale of 1: 10,000 3 aheots Covering downsiream avea of

Ban Chao Nen Projoct

Sealo of 11 6,000 2 sheots - Covering Ifuai Nam Chon Project

1, - Geological Map _
Scalo of 1:1,000, 000 1 sheet Covering Projecls area

Sealo of 1; 60, 000 1 sheot Coveting Huat Klong Ngu
{Geologic Interpretation map
aorial photograph)

1: 200, 000 1 shoat Covering Ban Chao Nen Project
area



I, Hydrological Data

{a) Daily Water Level and Discharge Record

(b)

{c)

Huai Mae Nam Noi
Wang Po

Lum Sum

Khao Ched (main)
Khﬁo Ched (Tributary)
Ong Kha

Kang Rieng

Lam ‘fa Phern
Bang Wang Khanal
Ban Chao Nen

Ban Phu Tey

Had Pana

Daily Rainfall Record
Umphang

Ban Nasuan

Sri Sawat
Kanchanaburi
Dangkok

Monthly Precipitation Record
Pilk Mine
Sangklabu o

Thong Phapbum
Umphang

Ban Nasuap

Sri Sawat

Bo Phlei

Panom Tuan
Kanchanaburi

Tha Muang

Tha Maka

Bangkok -

(RID)
(RID)
(RID)
(NJA)
(NEA)
(RID)
(RID)
(RID)
(RID)
(BGAT)
{BOGAT)
(BGAT)

70 {Apr, )
69 (Apl‘o}

10 (Apr.)

70 (Apr,)
70 (Apr,)
70 (Apr.)
70 (Apr,)
69 (Apr,)

. 71 (Apr.)

70 (Apr.)
70 (Apl‘o)
69 (Oct.)

70 {(Jan.)
10 {(Jan,)
70 (Jun,)
70 (Jan,)
70 (Jan,)

70 (Apr,)
10 (Jan,)
‘10 {(Jan,)
70 {Jan,)
70 {Jan,)
70 {(Jun,}
70 {Jan,)
69 (Jan.)
70 (Jan,)
T0 (Jan.)
70 {Jan,)
10 (Jan,)

72 (Dec,)
12 (Dec. )
72 (Dec. )
71 (Dec,)
71 (Dec, )
72 (Doc,)
T2 (Dec,)
71 (Mar,)
72 (Dec,)
72 (De)
1% (Dec.)
72 (Dee,)

72 (Oct,)
72 (Doc, )
72 (Dec. )
72 (Sep.)
72 (Dac, )

72 (Dec,)
71 (Doc,)
72 (Dec,)
72 {(Oct,)
12 {Dec,)
72 (Dac.)
71 (Dee.)
72 (Aug.)
72 (Sep.)
72 {Dec,)
72 (Dee. )
T2 (Dac,)



(1) Daily Upper and Surface Wind Speod at Bangkok
Surface Wind Speed 70 (Jan.) 72 (Doc,)

Upper Wind Specd 70 (Jan.) 72 {Dece,)
(2, 000, 7,000, 12,000 fi,)

(&) Daily Maximum and Minimum Cemporature

Kanchanaburi 70 (Jan,) 72 (Sep.)

Bangkok 70 (Jan.,) 72 (Doo.)
{f) Monthly Average ¥Mvaporation

Bangkok (Class A Pan) 70 (Jan,) . 72 {Dec, )
() Monlhly Rainfall and Rainy Days

Bangkok ' 70 (Jan.) 72 (Dec.)

Kanchanaburi 70 (Jan,) 72 (Sep,)

{h) Rating Curve (1971 - 1972) at Had Pana GS, & Ban Chao Nen G. 8.
(1) Wator Level of ¥lood Digcharge at Bian Chao Nen & Head Pana G. S,

IV, Eleetrical Data
- Energy Resources and Eleciric Power in Thailand
‘Ihird ¥ive-Year Investmnont Program (1972 - 1076)
Annual Report of EGA'T 1970 and 1971 '
Dotails of Production Cost (Fiseal Year 1971)
Installation Schedule Analysis (1972 - 1985)

Summary Report, Quae Yai No, 1 Hydro Kloctric Project Transmigsion
System Study : '

Power Flow Charts {n 1985

Daily Load Curve (at Januaxy, September and December, 1972)
Monthly Generaiion Data of KGA'T (1972)

Single Line l)iagram. Ry, Ry, Bgand Ry)

I'ransinigsion Line Impedance Map (Ry, Ry and Ra}

¥lectric Power System of ‘Thailand

AA3
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Ban Chao Nen FRC 4 ¢ 4 87k B _
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BRI, Fig B 1 WA 3 4 0 2% st L T, LODO MW BRI 1,75 0000
HERAC X b s W 2 e 67 2 Feo | | |

& BRHNHRAIC 60 LK DRI @ § & 4T 4 > 7o
(1) Ban Chao Non i ¥ o i &,

Hi'g'h’ Water Level 5900w
low Wator Lovel 55 60m

, i)ravidown . 35 m
Storage Capacity 1 4000%x1 0,
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Table B-1

- Oatline of Altornativo Schemas

Descri ption . Unit DA D13 ne
High Water Surfaco Levol. m G60 590 440
Available Drawdown m 30 30 30
~ Effoctive Storage 10% ca,m - 5.6 5.3 7.3
Effective Head m 469 496 365
Max, Discharge Cu, m/Soc. - 267 244 340
nstalled Capacity MW 1,000 1,000 1, 000
Number - ' 1 1 1 |
Headrace :
- . Length m 600 860 1,020
Tuanel
Diameter n 1.2 7.0 8.1
ek Number -4 2-4 2-4
I'ailrace _
«
— Length m 1, 080 1, 350 620
Diameter m 3.7-5,2  3.,6-5.1  4.3-6.0
Generating 109 3, 869 3,871 1,240
Construction Facliltes
Transmission 108y 480 480 480
Cost < _
Line
Total 105y 4,349 4,36% 4,720
Surplus Benefit 1054 77 76 45
Benefit-cost Ratlo 1,14 1,08

et 3 e i et T R4 S Bt LS i et o g
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