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Fig. 5-1 Mass Curve of Runoff in Nam Mae Yuam at Ban Tha Rua G.S.
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Table 5-1 Comparison of Project Features between Previous
and Presently Proposed Schemes

Previeus

v Presently
Unit .
o (1976) Proposed
HoW. L R Cm 170 170
Total Storage Capacity 106m3 450 444
Avilahle Drowdown _ m . 30. 20
Effect. Storage Capacity 10%m3 375 261
Max, Discharge w3/s 160 215
Normal Effect. Head m 88 87.3
Installed Capacity . MW 120 162
Annual Epergy GWh 578 565
Table 5-3 Cased -examined in the Study
. ;“ﬁ‘;“——mﬂﬁm§ite
N,H.W.L A ¢
) V175 ) 170 165 ] 155 | 119 | 180 | 175 | 170 | 155
8 (10°%m>)
£ . p _ o
H Eff. Storage 319 | O | O O
9 - ditto -~ 290 S EOR NG Q
& ] - ditto - 261 O[O0 Q _
o ~ ditto - 232 O O O O10
v .
o
§: | (m”/s)
£ ‘
oy | Max. Disc. 88 oR e 01010
0 | - ditto - 106 OO0 Q1010
9 ~ ditto - 123 ORI O I Q1010
© - ditto - 140 O ) Q{10
tote: "*" indicates combination of damsite A, N.H.W.L. 119 m,
and damsite C :






Table 5-2  Benefit and Cost Rate for Studying Optimum
Scale of Development

Interest Rate: 10%
1982 Price level
Gas Turbine Coal-fired Thermal
A
-Cdnstruction CoSt B/kW 6,200 ‘19,300
Fuel Price at Plant ) | 8.17 (B/) 70 (US$/t)
‘Annual Cost Rate (%) 14.0 14,0
Station Séervice Power Use (%) 6.0 6.0
Ther | )
-mal | Forced Outage Rate (%) 4.0 4.0
Overhaul Rate. (%) 12.0 -
Unit kW benefit (B/kW) 1,100 3,000
Unit kWh benefit ($/kuh) 3.21 0.68
Annual Cost Rate of Hydro (%) 11.6
Annual Cost Rate of (%) 11.7
Transmission Line :
Hydro '
Annual Plant Factor of (%) 97.0
Hydro
Transmission line Loss Rate (%) 4.8

— 134..
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Fig. 5-7 B-C. Unit Energy Cost to Annual Cost

100 [ e e I S,
—— —— SiteA in Case of Stoerage Type Hw_’lll‘lsm
—————— Site C | /"/“ '

or A+C "
o0& 10 n °A+C HWL. 180, Ve 232
O3
B
g
f i
. AQJ
) o,
_ Y
Ve r 232::10"’:\-.3 &
/ r"‘Q GO'J
B-¢C / N o
) / N A
: o, ,
(og) / & \
: f \ -
d 3
Iy \2
$% \
- 100 - %,¢ \ ¥
N v {
it \ \
LWe 319
400 500 600 700 800
—= Annual Cost (I10%H )
1 5 P
_,___'/\1 //\)\‘“\’ . \65‘“
140 —— B T
Unit Cost | L~ LV 19
. _______/—M- -
{B/KWh} —
8/ e
120
400 500 600 . 700 800
—  Annual Cost ((0®H@)
0 ' ' '
in Cose of Pondoge Type
Wy
’-IIWL l'?Om .0‘--"0'-.. 'ﬂE
B-¢ - Q Zowa ® | @
. S5 .o"‘o, B — \‘O.\/ ’ée (2 (‘:“ \NL\55W‘
(10°84) & o v, 1o ) S| e
&" ‘9 Ay d 5
& N% -6
e} P
=100 )
200 300 400 500
— Annual Cost (0% %)
.80 A T e l
A Y l :

f Me155 | = %,

! : | %

! : //9 {%\

T P
1O~ =t~ e = t%\ e
Unit Cost ; N \
{B/kWh) N N \
N -~ :
O —— ] I_—_.
40 ==170 ""’z /> -~
! LS
200 300 400 500
—~= Annual Cost (I0%H)






Table 5-6 Comparison on Capacities of the Project

Site K LWL, 170w, 7
Effective Storage 261 x 100m3

MW 162 137 103

nd/s 215 182 137
Dependable Capacity MW 128 107 80
Equivalent Peak Duration hr 5.04 6.0 8.0
Time
Annual Energy Gih 565 541 483
‘Construction Cost 1068 5,787 5,492 5,160
Annual Gost 1068 672 638 600
Unit Price B/kWh 1.29 1.27 1.32
ﬁistouut Rate 107, Not considered implementation time. Considered
pattern of demand only and not considered magnitude thereof.
Annually Equalized 106B/Y &4 8 -6
Surplus Benefit
Benefit Cost Ratio 1.07 1.01 0.90
Discount Rate 10%, Demand Growth Rate 6%/Y, Implementation Time 1991 Yr.
Annually Equalized 106B/Y 40 10 -59
Surplus Benefit
Benefit Cost Ratio 1.06 1.02 0.90
Discount Rate 10%, Demand Growth Rate 3%/Y, Implementation Time 1991Yr.
Annually Equalized 1068/ ' 31 4 ~60
Surplus Benefit o
Benefit Cost Ratio 1.05 1.0l 0.90
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Table 5= 7  Monthly Inflow
- | (Unit: md/s}
o™ gon . Feb. Mar  Apr. May Jun. Jul Aug. Sep. Oct. Nov. Dec. |Annual
o' | as 352 256 251 501 104 147.6 2513 2671 1483 785 567 | 100.8
71 | 363 260 203 150 303 854 3200 3658 2727!1445 773 488 | 1218
72 | 337 245 195 195 175 37.0 2005 3158 1984 1308 970 613 | 9.8
73 | 407 270 223 163 322 652 1355 2630 2940 1832 898 563 | 1031
74 | 359 255 174 165 316 734 1298 2314 |78 1180 846 421 | 824
75 | 395 261 217 155 254 726 1431 2086 2795 1860 874 511 | 967
76 | 366 267 190 142 272 518 1174 2245 1918|1575 844 492 | 837
77 | 536 252 187 179 204 298 722 \734 2955 | UT7 737 452! 788
78 3¢9 239 6t 119 223 237 13569 2483 2147|1433 5995 353 B1.2
79 {253 195 (35 123 193 236 596 2451 [183/1100 480 287 €0.7
80 {183 (35 111 92 334 525 963 1462 33291884 840 535| 866
. e ’ I aay .
av. | 365 248 187 158 281 532 1425 2436 2402 1480 786 480 | 902
Table 5 - 8 Monthly Available Discharge
' (Unit © m3/s)
Wonth ‘ ! T 7 ! : T 4 !

Legf\ F_-.E;n. ;Feb. EMor. ;%Apn 5;Mc1y ;F;Jun, Jul. Aug. %Sep Qct. ' I\bv._ﬁDec. Afafgol
70 | aBo arz! 3181305 555 764 18311764 1920 1444 78S 567 | 934
71| 563 324 30_9% 0.0 300 847 19302010 1904 1328| 773 488 | 910
72 | 338° 310, 300 300 300 300 §182.2?199.5‘ 1838 130.8: 959 613 | 868
75 | 407: 330 300 300! 200 702 '173.9. 1825 203 1642 B8 563 | o2l
74 '-359; 320 300 30.0! 300 726 168.5:164.0 1759 1169 846 421 [ B22
75 | 306! 319 204 30.0! 300 687 1818 1606 1957 1657 824 511 | 898
6 | 366" 32_95 300 300! 300 456 1561 1875 1589 1502+ 844 492 | 829
17 | 536 314 300 30.0. 300 300 | 9741758 1761 1175. 737 452 | 745
78 | 345 300 300 300, %0 300 151A2f;7e.2. 1936 1395 599 353 788
79 | 300 300 300 300 300 300 65211701 1494 974 300 311 | 605
@ | 300 300 300 300300 300 1205 1298 18841757 840 535 | 779
[— + e + t i ; ———t ) . e
av. | 382 323 302 301 323 517 1521 1749, 1823 1396 769 as2| 827







Table 5 -9 Monthly Energy
{ Unit © GWh )

Month] . ' ! , 7 ' ! ! ' ! -
Year’ Jan. Feb. ' Mar. D Apr. ! May : Jun.  Jul. - Aug. - Sep. . Oct. Nov. Dec | Anhual
edd ;,k,,g_._,‘.___.a,.ﬁ,i_.k i f i } H : .
]

70 | 204 223 189 1793234271989 ,97.2 1115 866 456 340| 637.3

70 {218 175,178 168 171 47311126 1205 1105 796 449 293 | 6358

i 1 .
72 | 203 17_3% 177 16.9!; 17.4 i‘ IG.SEIOO,I ;"119.5 ‘ 067 783 557 368 | 6030
73 (244178 178 169 ; r7.3}E 39.2 I 934 f 99.0 1162 985 522 338 | 6266
74 _2,:52 17.3 5 17.7 : 168 17.1 { 40.55 90.6 ‘ 938 1021 700 491 253 | 5618
75 23‘8: 17.2 18.0 5 169 = 17.2 38.4 986 87.2 - 135 994 508 307 | 6116
: i 5 i ' ’

76 | 220 184 ! 177 168 7.1 254 846 ,1028 909 900 490 295 5643

77 322 . 170 . 17.7 1 168 170 . 164 518 943 1000 . 70.1 428 272 | 5034
78 | 207i 162177 167 168 160 81.2:1004 126 B37 348 21.2| 5378
; i ; i s T ‘ : ;
79 180} 161 | 17.4 i 164 | 164 | 155 343952 852 558 173 [8.7]| 406.2
: | | ' | : i : : *.
80 | 178) 163! 169 | 1567 | 154 156 ] 4.l {691 1083 '1055 ' 488 321 | 525.7
e R bt e
H H H H H i : v : i
E I i : : 5 ; : ;
Av. 229( 176 1781 168 183 285 827 981 105.2' B34 446: 290 { 564.9
—_ u i " S I | : 3 L : —t .
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Table 5-10 Comparison amohg Yuam, Pai No.6 and

Chaem No.5
| B Yuam Pai No.6 Chaen No.5
HW.L,170 m | HoW.L.400 m | H.W.L.430 m
Effective Effective Effective
Storage . Storage Storage
261 x 10%m3 [ 571 x 10%a3 | 500 x 105m3
Installed Installed Installed’
| Cap. 162 MW | Cap. 291 MW | Cap. 92 MW
] Deﬁendable Capacity MW 128 273 80
Equivalent Peak Duration hr 5.04 6.88 7.10
Time :
-Annual Energy GWh 565 620 258
Construction Cost 1068 5,748 8,897 5,971
| Annual Cost 1068 672 1,032 692
Unit Price B/kWh 1.29 1.77 2.82
.Discount'Raté 10%, ¥ot considered impleﬁentation time. Considered
pattern of demand only and not considered magnitude thereof.
Annually Equalized 1068/ bh 155 -298
Surplus Benefit
Benefir Cost Ratio 1,07 1.15 0.58
Discount Rate 10%, Demand Growth Rate 6%/Y, Implemenﬁation Time 1991 Yr.
Annually Equalized 1068/ 40 134
Surplus Benefit.
__Benefit'Cost Ratio 1.06 1.13
E

Discount Rate 10%,

Surplus Benefit

Benefit Cost Ratio

Annuéliy Equalized

Demand Growth

106B/Y

Rate

I%/Y, Implementation Time 1991 Yr.

31

1.05

87

— 21—







6.1 LEMEH
R Ak B

(1)

(ii)

{ii)

i)

AN KE
il b
%
=
E

[

REE0) & A
- FRERE S A

5

#l Y

Ko

T

w o OE
2

EL) ik

RowE B

® OH E
®" O\ IR
¥ oa fh B
s Wy W 7R AL
B ok 4E

i1 i &

WAL AR
YAt B o
R AR R
O I8
A R

(V) H 7 L

Bk 11 B
B A Bk g

' OF O B H

1,300 see  { 204EFER )
Tk o K5 B 40 L ) 3

2

9.00 m

Na ) 730

to 2 840 m

kB 0 v 2 7 g A
9500 m
10.00 in
290.00 m

PREKER o 5 77 4 & A
EL.17600m
350.00 m
16.00 m
4,650,000 w’
EL.170.00 m
EL.17090m
6,200 m's ( P.M.F)
4,770 m sec

EL. 15800 m

80.00 m (€7 mEEL)

AF =y 7

1

215 msec .

22—






TE IS B

EL.130.00m

W) HEKEE b v a2 B OKIE S B

E

K

'Pa 3

a4 g
Vi B A

- H A
oD % B B

W Tt

X st

KBS

6.2 WEME
(i) BEHLH
i k-
B - i
& #
HEEFEL

ok B
9 7
Bl i
iy % T %
v

ot

oy

E
BN B

| B
) EEETER

&
2

& 9
FoEr =

i-—+2
216 n' sce

7.80 m ( 3 kB8 )

780 ~ 550 ~440m ( KIEFK)

53800 m

PSR H k4%

et F
Al i R

EL.6200m

162000 kW

M 9 v Ak
2 HB

87.3 m

107.5 mi/sec
82800 kW

188 rpm

3 FOSE ¥ [7) A58 T

2 A

90,000 KVA ( /1% 0.9 #h )

50 Hz

3 FEER L PR A
2 B

90,000 KVA
230,138 kV

— 23—






() BIEPTH |
| % st . B4m

CRRESAR SEREHN
COER B 230KV 2 B
IR 69 kV 1 Ol

ﬁ_24_



i — =

SR \\\ \\\Q\

Valve chombar

A

U

LS

cha
A )

D E o Soitway
SO
SO

15000 —J

]

/N

.
~1]

|f{\|"|fjf‘
\\E‘I‘\f =i Yoo

L F T
]

- ' ‘
p .. ' :
b SN - l‘
e e
| 1
\
Y : !

[1+]
&
IS

]

]

ATAE
S
8!

1 {1l

= ~

-

AN

N
R
.gcce§§ tunpef ™ - )

_?}A\AQ\WN

U HEGI28 1omner {7800 | 2t
ot N ! e

[
i

7

NAM YUAM PROJECT

GENERAL LAYOUT

Fig. 6 -1 July 1983

—25--




- 200m

- 150

100

— 50

—200M

150

--50

Coffer dom

TYPICAL SECTION OF DAM

Axis_of dam

Trimming_

- 90.00 _]L

Grouting gatlery

Curtain_grouting

—_———

PROFILE

350.00

Wy
xxcovoled surface

g - 4

\B,S,symec*_ rock surface

¥ 176,00

¥ _HWI . 170.00

LW L. 150.00

o EW

'y /’

Original ground surface

N\

| . _Curlain _grouting

<

<
e

LEGEND

Impervious core

Filiter fill

Transition fiil

Smaller size rock fil

eoeel

Larger size rock Eill

-
-~
-
Bottom_ Jine of curfain grouting

—0
2
3

NAM YUAM PROJECT

DAM
TYPICAL SECTION & PROFILE

Fig.6 -2 July ,1983

,26_




150

=100

— 50

~200

=150

- 250

~Lisg -

vy HWL. 17000

Axis_of dam

. Spillway. gale

r—»B

¥ 7600

_w 15800

v 15000

PROFILE

/mm qreund_ surfoce

154.15

/f\s.wmed Tack surtface

155.78

v 10G.00

] ¥..90.00
60 i'\//\\

T

¥ 70.50 e

3000

'380.00

SECTION A-A

Original aqround  surfoce

¥ 176.00

Assumed rock surface
S 60.00
215600 L lANILANEL/ NER N
¥ 150.00 ¥

12.0m 1B) x13.0m (W}

SECTION B-8

Origing _ground surface

60.00

oy I R
Spillway gate

Assumed rock surfacs
A

F 150

—100

150m

- 100

- 50

SECTION C-C

TR

Original yround _surface

1 __Voriabie

Assumed rock surfoce

SECTION D-D

o hﬁ_ﬂ%@_-ﬁ
P /_ \\\:

Qrigingl ground surfoce

Assumed  rock surface

- F50M

100 —

- 50

Riviuravay ——

SECTION E-E

40,00
~1_ | v 100.00
7 ] I * ¥ __90.00
T A
sy TR T -

Original greund surface

Assumed rock _surface

ogm

~

NAM YUAM PROJECT

SPILLWAY

PROFILE & SECTIONS

Fig. 6-3 July , 1983




200

=150

100

— 80

v | 76.00

_g HW 1 17000

v LW.L.15000

_w 13000 __

Lo

————— _ _240.00

SECTION A-A

B0

_Assumed roc

780

60

9.00

PROFILE

Origina! _around _surface _

Tswi.treo |

SECTION B-8B

Ring girdar

C'P@

: o I

H - S

:

;.

3 B

: 9.

rATERT . - N [

=] & a‘ u_"- - 8 )|
N IR I

7 ,\\\/T.\n:\w 2y

150 6.40 50|
. - 940

£ _of surge tenk

¢ of bifurcation

Steel penstock

¥ 90.00

£ of units

o et AL

w 6900

\_Powerhouse

< 12.501Q-107.5 Y sec)

3
7320 (Q=215M/sec)

0 lacm

W S S T | J
{Profile}

o] Qm

|- 1 i

[Section A—A and B-8)

NAM YUAM PROJECT

WATERWAY

PROFILE & SECTIONS

July

Fig. 6 -4

, 1983

_28_




loom

— 80

- 80

- 70

— &0

oo™

[~ 20

- 80

- 70

- 60

Bockfill

TRANSVERSE SECTION

; £ of upits,

/

¥_90.00

_—

w.2000

0

¥ 8000

W

/

50 /17 L~
‘g TT /

A

7 .

400

LONGITUDINAL

£ of unif No.l
JRE-S-4 B0 L LA

SECTION

£ of unit No.2

/-

4

_Backiilt_J

VAN

_Backfilt_concrete /

\ Boektill _concrete.

. . -
* : . v <
e B R -
: . A N
fAV;\?%- - f \

PRI TR

+ -

_Droinage pit

e 2 732010 =2:5asec) ) o
T Zb\~: LS -
Toitroce gate. . \7280 (Q=107.5m¥sec) S ¥ 70.23

] ~ zom

NAM YUAM PROJECT

. POWERHOUSE

TRANSVERSE & iLONGITUDINAL
SECTIONS

Fig. 6 ~5 July |, 1983




230KV Bus

—p

o2
[

pDTIT N . F—'

DS{ : .DS{.

cr §

0s cT

M. Tr
13.8/230kV,

90 MvA ' DS _ ,;ﬁ.
SC ifp-3 14— I — - ot ey
! N e, L HaR
o E‘PT T “’“#*”-2%-1.- 3 i:

W_ ETr M;—gg— - —rF*ﬂ'—‘l—ilE—

16

S.Tr c8[] os/

230/69/ 22k

_PT_'?
~CB

N os

cT

Ds ¥ Gendrator

LA ] - , To Tak2 Line . ToTak 2 Lire 13.8kv
| S | 90 MVA .
o ! |

~ Station service circuit
- & Distribution circuit

cr

Station service circuit

LEGEND

‘CB .1 Circuit breaker - o SR : : ' _ : _ :

DS Disconnecting. ‘switch _ ' ' NGT. E Eg:
GS '_Gri()und'ing'i swiﬂt'ch_ e : : : N : : : [

_-PD I Coupling™ ‘capacitor ' potential device | o 'NO.2 Unit NO.I Unit
- PT. . Potentiol transformer o ' S _

_ :'_C.T.'_K Current: '_t'r-ﬂn:_'sfb_r"mer

. LA nghmlng -:OIIrré.stérr :

SLT o Life fteop o

sG: stohc -'t':oh-d'éné_aerf

CM.Tr: Mdin teansformer NAM YUAM PROJECT
o ELTe U Excitetion fransformer PR . | -
_ NGT.i Neutral ‘grounding ‘tronsformer | SINGLE LINE DIAGRAM

S.Tr. . Stotion service .ironsformer

Fig. 6-6 | March,1984




Region |

Srinagorind

Graater
Bdngkok -
Areg
ond Vicinity

40 . B0 120 Kitometer
%_ s —-30

— 31—

Regionq \‘\ Region2
| Phitsanulok 2 .

=== 500KV Transmission Line
—_— ZZ:OKV_ Transm.isi‘on Line
—_ 115KV Transmission Ling
@ © BCOKy .Sub..'.mﬁon

O 230KV Substotion

a 115KV Substaticn

L3 Thermal Power Plan
(] Hydro Powér Plant

Saraburi 2

Gragter Bangkok Aréo and Viginily
. T






o o
T L L T H
. WHOE. Q€. 02 OF O S QI
i
,F/ tog oW |
A P 3
T P
ww Py )
2 ML
M0y JOISUBGENG ady ! Wlxm e
woubtny  acuosoasg
. . —— Jow oy
a2 Moge o w
s ¥z T35 AM0EZ :
E] | /L Buusixz F-5
W ¥
[{ a3
f, sd
e ®
4 Rldldg 0N
e 4 ‘~
] 4
I
=]
Y
. 00 1 . \.T .
. yPuaksuos, |
/ﬂ Y * ol oul :om;
' 5 B I~ ) .f.
3 : y \ s
g z . N m
e i VR SO
it
A P @ = LR
" / A (A
35 ok e, 2
< EL A
08 6 7] 2 "_ £ on — ) (4.
¥ . - ' - ) ] b
lllrf/ N o § | ..m .ﬁw.,,
ofh vom W31 w.. . . i Buniiog 20 T A
P V. KT ! . g _mf
e AN Py _l.llllllb - s e o N S |
= i L N
A oofc..u \.!\ f _\q«.
5 . , o
AT , Y
- .

RMO| - Uoisuedsng . pADpUDIG ]
U UQISSIWSLDY)  ANQETZ Ol & b1y

31noy Ui co,_mm__Emco.ﬁ MOg2 6 -4 Big






8.1

BEHE MITEHELTHR

mld- s
Fm8—1K$7UV 9r®1$lﬁaw?opnml$®ﬁ&,mlbm,%me
Uﬁ&@kmi%%#@%fﬁbfﬁménté®fbéuﬁTiM%mI%E%#%%%

. W®:§@§ﬁﬁ*i“€55ﬁ4ﬁ%%’f%o Lmlﬁ%ﬁﬁﬁf%ﬁ%@%ﬂﬁ%ﬂ#i. %IMIVCJOH“ZJI
'%mLﬁmﬁ&a%\/7 W@%hmmthub LChb,

'-QTKKTEGWlKOL<1$mLﬁ%dw&£&ﬂ«%o

' F1g 1—-2 ( Location Map of the Project ) K?J‘T!lﬂ<3_$ﬁﬁ1_%®ﬂzw ML 2’3@%

#ﬁxbh% : _ .
CA—} I ¥ Ban Mae "Khafuén I THRE~FED ( EE 2.1 ke ) Ban Mae Khatuand b

Ban Tha Rua 0)!’53#;-1'@.!1&}%%’C@?&Lé‘.ﬂt%?ﬁ” %(EE'ZLISICHI)’&‘&EL“CEFH LV 3]

KHEENKﬁ&éh%ﬁ%(kﬂm3m)ﬁiofﬁ4Fﬂibﬁhﬁﬁgmmﬁéwm
FCh A o o
'»_FZHNmnMAmﬁKmem‘mEED BT éhé%%(k&nlm).
X 'J Ban Tha Rua Kioﬁ.{ﬁ,_ " — 1 tl—]ﬂ'—rbtl H o bf\:f*bfoLE'%04 kn &
N—+Th b, . _
ﬁ%%m@LL%A,»“rlm%%ﬁ%Lﬁmﬁmuﬁ% %@ﬁ%(MmmmU

| ki‘ﬁgﬁ@ﬁﬁ( 1ong1tud1ual gradient YERE B, BT %UIEJT‘% h ek L”C;b— b

25 HBERE S -, EK%@MOm@M#H?&ﬁ%%&E%@TI$¢@%Hﬁ%
&#ﬁbtﬁ.EE%mA@%wm Tﬁﬁtﬁ%uw—rz%ﬁﬁ?b L, I
$%¥%Km;m %#MILTLKBM@&B&L

ﬁﬁm%(mmmmnTmmu m@ﬁ&@%%@ﬁb%%%éhZﬁﬁ@ﬁﬁwﬁbi
chr}w‘% cwﬁ%éfﬂmuﬂiﬁﬂ(%%&méﬂoo # A O WENE L7 L b B L

_ﬂﬁu%mﬁﬁ@ﬁi ﬂﬁK“ﬁﬁf?ﬁ‘ﬁUi‘% /A@iﬁ4¢iLﬁﬁ_Zﬁ(KUJlDB%]?I“L%&(Z‘WM&I’\&

BT B, ﬁﬁ%WM%3¢ﬂ%TEL5$E®ﬁﬁ®%#ﬁA Kmea C@ﬁﬂA

: @&{E’E’@Eﬁ (I‘oundatlon lxeatment)Jﬁ_O ¥ ﬁt/}(I}iI%ﬁx ST LT AW "o:}’LZ»

nufﬁﬂuﬂAMbm%Imh#m%éﬁmﬁﬂﬁﬁﬁﬁm%%ﬁtfu%@,%m@

.I%F%fm@I%ﬂ*B%%Bﬂ%ﬁﬁU?“D%&ﬁﬁﬁ%'f% Ledhe 7 s — — MR RO

J/ﬁ%%ﬁﬁﬁX%@@ﬁﬁ&%ﬂﬁﬁﬁK&L@ka%K%ﬁLHHhﬁ&%HV
Xay— HH@&A#4b&DﬁkiﬁEﬁM@Hﬁ&E%k?%ﬁmﬁﬁ%&%hmﬁﬁ

WAL LR SRR Ch By 4 ADBYE TR DI IE BT

BICHEF L 6 H ORI THAZLRRS 25,

- 33_






i A M O HE A 2\ T Bam Tha Rua K706 8% JB O AT L R A5HR, FHERC 4 R
iDhK%ﬁ#Tﬂd?E¢ﬁK%KLKHﬁT%O '

WK1, BAKE, F8EE AN, A&m%,%EE:M%E%GI%H%Z¢EJOM$*h.
%*¥ﬁLfﬁ@6h60%Em JOMB A2 vy ORER, A, BTG
TP B S hi LR G T 3 Do K DR AR B 2 ORBRE S IBL 2B, AR
(6RO T AMAL D REFOMEL BAT Do
R o, BEHRCRABEN TEMSRES KT, BEMOBNET L RN
FRETTAMECH . S |

8.2 IHFELHELHE
'ﬁyuy;ﬂr@Iiﬁ@1wz¢12ﬂ%ﬁm%ﬁ@a4um®%ﬁﬁ$,@ Sgupd
i B U IR T 2 o0 T B L 25 %gﬁaur%%éntpL®5%¢$mﬁEm%ﬁﬁ.ﬁﬂ
ﬁ%io%mﬁ%®5Bﬂ4@ﬁkf%§ﬂﬁ&@é@ﬁﬁ&bhCnuﬂﬂﬁbﬁﬂﬁk
LL¢=: | '
ﬁﬁﬁ@ui$1&ﬁméf%%&ﬁw®l$mxmﬁﬁ%ﬁm'L& ﬂ4@ﬂ%k6
%%%i@ﬁﬁ%%@ttﬁﬁmmﬁﬁbtomﬁ%%,Eﬁﬁ%_mgur%@ﬁf&bo
Tk Table B 1 BUB — 2 KRTs | |



Sy

NJ
:’
| it ‘;J
f

¢

N/ e
]
74 1?@55'/ <
N

Tl g
ST
g <// N

\\CIBYL

C_:\_ ),'_.:;j\\} J;i_ J/
/

NAM MAE YUAM PROJECT

LOCATION MAP
OF THE PROJECT (2)

Fig. 1-2 March, 1984




Fig. 8 -1 Construction  Schedule of Nam Yuam Project
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Table 8-1  Consiruction Cost
Unit: 10° Baht
: Currency
Ilem Total :
Foreign Local
Preparat"ion Works 610.0 - 98.6 511.4
Camp, Road, Compensgation
Clearing, Contingency
Civil Works |
Diversion & Cave of River 261.0 58.9 202. 1
Dam 893.0 467.1 425.3
Sbillway 519.0 81.0 438.0
Outlet Works 41.0 5.9 as5,1
Intake 25.0 2.7 22.3
Head-race 49.0 10.0 39.0
Surge Tank 32.0 2.8 29.2
Penstock | 69.0 i3.0 56.0
Power Slation 213.0 20.9 192.1
Tail-race 31.7 5.2 26.5
Miscellaneous 93.8 38.5 58.3
Contingency 222.5 70.4 152.1
Sub-total 2,450.0 774.0 1,676.0
Hydraulic Equipment ]
Diversion Gm_,e 9.8 0.5 9.3
Spillway Gate : 43.8 34.2 9.6
Intake Gate { 25.4 21.6 3.8
Tail-race Gate E 8.0 6.8 1;2'
Outlet Valve 19.5 16.6 2.9
Peqstock 90.0 j 67.5 22.56
Surgé Tank 66.0 , : 49,5 - 16.5
Contingency 26.5 | 19.3 7.2
Sub-total 289.0 ; _ 216.0 73.0
|

s 37 —_—







Ttem

Electrical Equipment

Telecommunication &
‘Transmission Line

Engineering Fee

Total
[nter_ést during Construction

Total! Project Cost

cCurr

_ ency
Total R
Foreign Local

628.8 534.5 94.3
606.6 424.6 182.0
137.6 82.6 55.0
4,722.0 2,130.3 2,091.7
1,026!0 _ 13026-0
5,748.0 2,130.3 3,617.7

i38__







Tab'le 8-2° Financial Program
Unit: 10° Baht
'Year. : Total Foreign Local = Remark
st Yr 871.2 166.5 704.7
2nd Yr 598.0 124.3 473.7
3rd Yr 1,132.9 361.9 771.0
4th Yr 1,832.1 742. 1 1,090.0
5th Yr 1,127.5 614.9 512.6
6th Yr 186.3 120.6 85.7
Total 5,748.0 $2,130.3 3,617.7
(92.62
million §)

These amount are based on the p'rice' level as of December, 1982.

1US$ = 23 Baht
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Tahle 10-2 Basic'Critefia for Economic Study

|Method of Analysis : Discounted Cash Flow Method

Study Period "t 57 years (1982 - 2038)
Discount Rate 104
Escalation.
' Case. 1 Case 2 Case 3
0 & M Cost 't not considered not considered not considered

Fuel Cost ' : not considered

Replacement Cost : not considered

Shadow Price Factor.
Féfeign Cprreﬁcf
Local Currgncy-fof Hydro
Local Currénc§ for Tﬁérmél I

' Fuel Price

Sérvice Life of Facilities
Dam & Reservoir
Hydro Power Plant
Théfmal POWEr Plant.
Gas TprBiﬁe Poﬁer Plant.

Transmission Line -

Conversion Rate of Currency

3%

not considered

110%

50 years
25 years

25 vears

20 years

40 vears

- US$1.00 = $23.0

3%

5%







Table 10-3

TR

Fuel calorie

Annual thermal

Imported'Coal

Steam Turbine

6,300
(kcal/kg)

36 x 0.96

efficiency
Required calorie 2.488
(Kecal/kWh)
Fuel cdnéumption 0.395 ”;
‘rate ' {kg/kWh)
Fuel price (FOB) 45 (US$/t)
Fuel price (CIF) 70 (USS/t)
Fuel price at. plant. 0.07 "
: ' (US$/kg)
Fuel cost of power 0.636
generation (B/kWh)
S S S

Nutural gas

8.000.
(keal/m3)

37% x 0.96
2.421
{kecal/kWh)

0,303
(m3/kWh)

2.79
(B/m3)

0.845
(B/kWh)

- ¥uel Cost of Alterunative Thermal Power Plants

"Gaé_Turbine

Diesel oil | Natural gas
e i e S
10,800 8,000
(kcal/fkg) *(kcal/md)
(9,300
keal/kl)
25% 25%
‘ 3,440 3.440
(kcal/kWh) |  (kcal/kWh)
C0.37 . 0.43
. (1/%Wh) | (m3/kEh)
6.70 - 2.79
(B/ %) (B/m3)
3.02 1.2
(B/kWh) (B/kWh)
I S

Table 10-4 . Unit Construction Cost of Alternative_Therﬁal Power Plants

B e e e ot e e e e e e e m S L Ll

imported coal—fired'thermal
- Natural gas-fired thermal

Gas turbine (diesel oil, Natural gas)

Ly S

840
560

270

e e ey
(US$ kM)
(USS/ kW)

(US$/kW)

Note: Interest during construction is not included in the avove cost.






Table 10-5 Alternative Thermal Power Plant

Item  Unit Gas Turbine | Steam Therﬁal
Reduired_lnstalied Caﬁagiﬁy (MW) - 89 64
| Firm Caﬁacity of ﬂydro Nam Yuam (Mw) ' 74 51
Annual Energﬁ Production (100kWh) 55 - 515
Station Service_Power ﬁsé _ (%) 2 : 6
Annual Availabie'Enérgy 7 | (lﬁékwh) ' 54 | 483

Note: RéqUiredtiustalled Capacity’
o .

: : : : 1 1
= Fi C i C H ¥
irm Capacity of Hydro Nam uam’ x {1585ty * 7i-Fory X S

'where,
S5t : Station service power use = 2,6%

FOt : Forced outage rate 4%
CHt : Overhaul rate 12%

1l

_.45___
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Ratio

Benefit Cost

{(B/C)

Benetit Cost Ratio

Fig. 10-1  Sensitivity Analysis
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Fig. 10- 3

Sensitivity Analysis
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