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Table 71 Existing Power Plants
Power (MW) Energy (GWh) Ra-
Plants Installed | Dependable | Average Firm glon
HYDRO POWER PLANTS : B ] .
Bhumibol Dam Units 535%0 44).1 1,414.1 891.4 R4
1~7 : '
Sirvikit Dam Units 375.0 280.5 1,005.3 644.9. R4
1-3 -
Ubolratana Dam '25.0 20.3 56.1 35.0 | R2
" Units 1-3
Sirindhorn Dam 36.0 33.3 59.3 35.0 R2
Units 1~3 _
Chulabhorn Dam 40.0 39,5 76.4 56,2 R2
- Units 1-2 : o .
Kang Krachan Dam 19.0 13.5 772 48,4 Rl
Units 1 6.0 5.7 15.1 7.0 R2
Nam Pung Units 1-2 : o '
Srinagarind Dam 360.0 360.0 1,162.0 861.0 Rl
Units 1-3 ' ' :
Bang lLang 72.0 53.5 208.8 116.8 R3
(Pattani) Units ' :
1-3
¥hao Laem #1-~3 300.0 245,0 756.0 523.6 R1
Tha Thung Na Units 38.0 38.0 166.6 127.3 Rl
Buai Kum 1.3 1.3 3.0 - R2
Ban Yang 0.125 0.125 0.3 -
Ban Santi 1.3 1.3 6.1 -
Klong Chong Klum 0,02 0.02 0.1 -
Ban Khun Klang 0.18 0.18 0.7 -
Mae Ngat Units 1+2 2.0 - 29.0 15.5 R4
Total 1.,817.9 1,533.3 5,036.1 3,362.1
THERMAL POWER
PLANTS : .
North Bangkok 237.5 225.6 1,660.0 1,660.,0 Rl
Units 1~3
South Bangkok 1,300.0 1,235.0 8,713.0 8,713.0 Rl
Unite 1~5 _ o
Krabl Power Plant 60.0 54.0 300.0 300.0 R3
Units 1~3 : i
Surat Thani Power 30.0 28.5 210.0 210.0 R3
Plant Units 1 : R _ :
Mae Moh Units 1~3 225.0 213.9 1,477.0 1,477.0 . | R4
Mae Moh Units. 4~7 600.0 . 570.0 3,940.0 3,940.0 | R4
Khanom PPB Unit 1 75.0 71.3 525.0 525.0 R3
Bang Pakong -1,100.0 1,045.0 6,744.0 6,744.0 "Rl
Thermal Units 1~2 : ' ‘
Total 3,627.5 3,443.3 23,569.0 -23,569,0
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Power (MW) T _Energy (GWh) .Réﬁ
Plants | Installed | Dependable | Average © Firm gion
COMBINED - CYCLE
POWER PLANTS . R . o A |
Bang Pakong 720.0 684.0 | 3,780.0 3,780.0 Rl
Combined:Cycle : : S :
Blocks I&I1F .
 Total | 720.0 684.0 | 3,780.0° | 3,780.0
GAS TURBINE POWER
PLANTS _ |
Nakhon-Ratchasima T 15.0 13.5 13.0 ' 13.0 R2
Unit 1 . ’ _
Udon Thani Uait 1 | - 15.0 ©13.5 13.0 | 1300 | re
‘Bat Yai Units 1~3 45.0 40.5 39.0 39.0 "R3
Surat Thani Units . 45.0 - S 40.5 39.0 -39.0° "R3
3”5 . . . . .
South -Bangkok Gas. | = - 25.0 20.0 38.3 38.3 'Rl
Turbine Unit 1 o B ,
Lan Krabu Units 1, 45.0 40.5 295.8 295.8 | ‘R4~
2, 3 : _ ; e _
Lan Krabu Units §, - 75.0 .. 1. 60.0 4£92.8 492.8 ‘R4
6, 7 :
Total . | - 265.0 | 218.5 930.9 930.9
DIESEL POWER
BLANTS : : | ;
Pnuket Unite 1~4 10.6 8.5 - 9.0 9.0 "R3
Chiang Mai Unit 1 1.0 0.8 1.0 1.0 R4
Mge Moh Units 1~8 8.0 6.4 7.0 7.0 | R4
Nakhon 8i g - 2.0 - 1,6 2.0 2.0 -R3
Thammarat Units ‘ :
Bang Lang Units - 5.0 4.0 4,0 _ 4,0 } R3
1~5 1 ' | o | 1o
Khao Laem Units 5.0 4.0 4.0 . 4.0 Rl
1 15 o S Do R T B .
Krsbi Units 1~2 oo {0 1e | 2.0 | T2.0 7 Rr3
- Total: 336 | 26,9 29.0 | . 29.0
- TOTAL EXISTING | ¢ 440 [ 5,906.0 | 33,345.0 | 31,671.0

PLANTS
i : Reference:  System planning department November, 1985
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Table 72 Power Development Plan (Whole EGAT)

commi.s™ ~ Power (MW) Energy (GWh) Re-~
Plants ‘gioning | Install- | Depend- ' C i Y
Year date ed able Average Firm gion
1985 § A. Hydro i S
" Srinagarind Rov. 180 180 54.6 35,71 ml
#+4 _ ok
B. Gas Turbine :
Songkhla #l1 Nov. 25 20 38.3 38:3 | R3
1987 | A. Hydro . _ , : _ '
Chiew Larn Jul. 240 177.9 - 553.7 236.9| R3
#1 ~ 3 NN IR
1988 | A. Thermal : N
Khanom PPB #2 | Jun. 75 713 525.0 525.0( R3
1989 | A. Thermal L _
Mae Mch #8 Jul. 300 285.0 1,970.0¢ 1,970.0 R&
1990 1 A. Hydro . N
Srinagarind Oct. 180 180 . 54.6 | 35,71 Rl
#5 : o1
B. Thermal i o . 1
Mae Hoh {#9 Jun. 300 285 1,970 - 1,970 | R4
Nam Phong Nov. 300 285 1,575 1,575 | R2
Combined 1
Cycle #1
1991 § A. Thermal : S
Mae Moh #10 Jun. 300 285 "1,970 .1.-° 1,970 | R&
Bang Pakong Oct. 600 570 3,680 3,680 | RI
#3 o RS
1992 | A. Retired Dec.
(diesel) g T L
Chaing Hai#l "1-0 -0-8 "'1 00 "1-0 R4
Mae Moh 1#1 . -8.0 ~6.4 "7.-0_' ] "_?a_ﬂ o R4
~8 o S N
Nakhan Si -2.0 -1.6 -2.0 ~2.0{ R3
Thammanrat : o RN : T
#1, 2 o R PR
Bang Lang ~35.0 -4.0 -4,0 - =4.,0| R3
Khao Laem ~-5.0 ~-4.0 4,01 -=4.01 Rl
# ~ 5 | S |
" (Total) (~21.0}% (-16.8) (-18.0%  (-18.0)
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Year

Plants

commisg-
-gioning
date

Power (MW)

Energy (GWh)

‘Install-

ed

Depend~
able

Average

Firm

Re-
gion

1993

A,

Thermal

Nam Phong
Combined
Cycle #2

" Bang Pakong
#4

Hydro _
Nam Chon #1,
5

Jan.
. Oct.

Nov.

300

600

290

285

510

250

1,575

3,680

599.2)

1,575
3,680

432.7

R2

Rl

R1

1994

Hydro

" Nam Chon #3,

Ge

4

‘Kaeng Krung

#1, 2
Thermal
Krabi 2 #2.
Retired
(Thermal)

- North Bangkok

(oil}

May.

Qct.
. Nov..

Dec.

290

80

150

"237.5

290

17

142.5

-225.6

599.2

177.9
920

-1, 660

432.7
156.1

920

-1,660

R1

R3

R3.

R1

1995

B.

._Thermél

Ao Phai
Thermal #1
Retired

- {(Thermdl)

Krabi '
(Lignite)

- #1 ~°3

Oct. -

Aug._r

600

570

~54

3, 680

=300

3,680

"=300

R1

R3

1996

'

Thermal
Ao Phai #2
Krabi 2 #2

Retired

(Thermal)

" South Bangkok

a5 #1 (oil)y "

Oct.
" HNov.

Dec.

600
150

;.—200

570
142.5

-190

3,680
920

-1,340.5

3,680
- 920

~1,340.5

R1
R3

Rl

1997

A’o-.

B .

'Tﬁermalf{”

Ao Phai #3
Krabi 2 #3

‘Retired .

(Thermal)

.South -Bangkok
o2 (eil).

Oct-
'Noy.'

1Dec.._

600
150

':.;200'

570
- 1425

L -190

3,680
920

-1,340.5

3,680

-920

-1,340.,5

Rl
R3

Rl
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commis— Power (MW). Energy (GWh) Ré—
Plants sioning Install- | Depend- . B P
Year date od able Average Firm g;pg.
1998 | A. Hydro - . e
Sai Buri #1, Nov. 46 40 119 78.3| R3
2
B. Thermal . -
Ao Phai #4 Dct. 600 570 3,860 3,860 Rl
C. Retired ‘
{(Thermal) '
Surat Thani Mar. -~30 ~28.5- -210 =210 Rl
#1 (oil) :
1999 | A. Thermal : L L
Coal-Fired #1] Oct. 600 570 - 3,860 3,860 Rl
B. Retired ' . :
(Thermal) ' . S
South Bangkok | Jun. -300 -285 | -2,010.71-2,010.7 Rl
#3 (oil) N R
2000 | A. Thermal : N
Coal~Fired #2 | Apr. 600 570 - 3,680 | 3,680 RL
Cpal=-Fired #3| Oct. 600 570 3,680 .3,680 Rl
B. Retived ' :
{Thermal) B I I B
South Bangkok | Aug. ~-300 ~-285 |-2,010.7{-2,010.7 | Rl
#4 (oil) : N '
{Gas Turbine) | HNov.
¥akhon o )
gatchasima ~15 -13.5 -13.0| . --13.0] R2
1 - . L
‘Udon Thani #1 -15 ~13.5 ~13,0.} = -13.0[ R3
Hat Yai #1 ~ =45 ~-40.5 -39.0 -39.0| R3
3 .
S;rat Thani -45 -40.5 -39.0 -39.0} K3
3~5 o R
Lan Krabu Dec, =45 ~40,5] . -295.8] ~295.8| R4
#1 ~ 3 : . :
2001 | A. Thermal . N o RS EO _
Coal-Fired #4| Apr. 600 570 3,680 | 3,680 | RI
B. Retired : '
(Diesel) = o o
Phuket #1 ~ 4| May. -10.6 -8.5 -9.0. .=9,0 | R3
{Gas Turbine). : T L - N o
Songkhla #1 Aug. -25 -20 -] - -38.3{ -38.3] R3
L;n Krabu Sep. -75 -60 | ' -492.8)  -492.8| R4
5 ~ .7 SEREE P I

Reference: System planniﬁg de#aftment-ﬂoveﬂbér;
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Table 7—4 Power Loss at Peak Time in 2000
Scheme Power loss of Regién.l, 4 (MW)
2-B 402.5
4~B 415.7
44 411.7

Table 7—5 Short Capacity (Scheme 2—B)

Voltage

_ Short capacity Fult current
Subgtation (k) (MVA) (xa)
Lamphun 2 - 230 2,630 6.6
Upper Yunam 230 - 11,530 3.8
. Rit 2a 230 1,550 3.9
" Lower Yuam 230 1,570 3.9
Ngao o230 1,510 3.8
Rit 230 1,450 3.6
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(Fig- 8"6"'13)

(Fig. 8-6-13)

Table 76 The Result of the Stability Analysis
[ With switch Without switch station
. staktion -
Fault point . T
Without PSS With PSS Without PS8
Scheme s _
Stable
Lower Yuam (Fig. 8-6-1) - -
. . Stable _ _
Switch station (Fig. 8-6-2)
Upper Mae Yuam (Fiztag}2—3) — -
. Stable - _
Nam Mae Rit (Fig. 8-6-4)" -
Upper Mae Rit _ Stable _ _
9B 2a (Fig. 8~6-5)
Mae Moh Stable _ -
(500 kV) (Fig. 8-6-6) '
' Stable N
Tha Tako (Fig. 8-6-7)
Stable 7
Nohg Chok (Fig. 8-6-8) = -
A Stable -
Sar Noi (Fig. 8-6-9) - ,
Mae Moh Stable _ —
(115 V) (Fig. 8-6-10)
-B-x*! Y _ Stable ~ Stable Unstable
2B Lower Yuam | (pio. 8-6-12) | (Fig. 8-6-12) | (Fig. 8-6-12)
4~B Lower Yuam Stable ~ Unstable Unstable

(Fig. 8-6-13)°

%1 Nam Mae Rit, Uppér'Hae Rit 2a, Upper Yuam Power Station doesn't

operate.
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Fig. 7-5-2 Power Flow Diagram: 2-B
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2.9 {F.P.=fA, VITH SV¥/S. VITHOUT PSS)

: CASE  NANE mEe  HAX MIN
(] e U-YURM Gl aNG 58,3 -1.5
® . L-yoan 62 ANG 80.5 1.4
& . NGAO 63 ANG 80.9 0.9
% o RIT G4 ANG .. 80.6 0. 4
> . RIT2A G5 aNG §8.9 ~0.9

120.0

42,0

c.Q
L

)]

)

© Q.0
1

0.0

1

alolalole
g4848184¢H
] i 1 I ) .
olelea] C{‘J : Base Generator: Ao phai
et b 0.5 5.0 1.5 2.0 2.8
YIHE  (SEC)
Fig, 7--6—1 Stability Analysis: 2B—1~1
2.8 (F.P.=B,. VITH S¥/S, VITHOUT PSS)
CASE  NAME MESE- HAX : HIN
m — U-YURH Gl ANG 94.1 1.4
o . L-Yul 62 ANG 104.5 14.8
A . NGas 63 ANG 105.4 14.9
W — RIT G4 ANG 105.4 14.8
8. . RIT2A 65 ANG 94.3 1.5
o h
)

40.0

9.0

ol D

clodg

% |91

] ] ]

44 4 _ ' .

ojalala’le Base Generator:Ao phai

olojola ]l . .

N[N (NN .

TV T . ' ! X :
0.9 0.9 i.0 1.5 2.0 ' 2.5 3.0

TIH E.. (SEC)
Fig. 7—6-2 Stability Analysis: 2B—1-2
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2-8 (F.P.=C, WITH SVW/S, VITHGUT PSS}

CASE  KAME XNE & HAY HIN
M —— U-YURR 6! ANG 61.8 2.5
® —— L-yuaH 2. ANG 66.3 1.6
A o NGRO 63 ANG 4é.8 1.1
% e RIT G4 ANG 44.5 0.7
® —__ RIT2A G5 ANG 59,4 2.3
e b bt bl '
S5

' Base Generator: Ao phai

clalalele
YT 1
Y Y b 0.5 1.0 1.5 2.0 2.5 3.0
TIME  (SEC)
Fig. 7—6-3 Stability Analysis: 2B-1-3
2.8 (F.P.=D. VITH SV/S, VITHOUT PSSJ -
, CASE  NRME ME &  HAX HIN
M — U-YURH 61 . ANG 54,7 -3.2
O — L-yuak 62 aNG 67.3 1.4
& T Neag 63 ANG 9.3 2.4
X —— RIT G4 NG 70.3 2.6
B ® — . RIT2R 65 ANG 55.2 ~2.6
o.o. o o a.

a.q - 80.0

~80.0

Base Generator: Ao phai

~120.0

T T T - T L

K 0.5 1.0 - 2.8 2.5
o TIKE (SEC)

Fig. 7-6-4 Stability Analysis: 2B—1—4
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2-B CF.P.=E, WITH 5¥/8, VITHOUT PSS}

GASE  NAME % H 8 HAX : MIN
O} ——— U-YURM Gl ANG 40.0 1.5 -
> . L-YuRR 62 ANG 67.6 0.9
s — NeRo 63 ANG 68.0 0.4
% —— RIT G4 ANG 67.8 0.0
s —_ RIT2A 65 NG 62.8 2.6
o 0.6, 0.0,
3)4]8)8)s

i
Telalal : Base Generator: 4c phai

T T T 1 1

i 8.5 1.0 1.5 2.0 2.5
TIHE (SEC)

Fig. 7—-6—5 Stability Analysis: 2B--1-5
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2-B (F.P.=0, VITHOUT SV/S. VITHOUT PSS)

. CASE NAME wE & HAX MIN
M ——— L=YuAH G2 . ANG 81.3 -4.5
@ ——— HMAE HOH 62 : ANG 75.9 . 27.0
A ——n NAH CHON. 4 ANG .4 5.2
% — BANG PNG 41 ANG -8.5 -21.56
& — SIRIKIT é1 ANG 26.8 -22.7
o .
a
™

0.0

[= R F=E =T~ -]
£1€181819]
i ] E-pt i
alelalale] Base Generator: Ao phai
oo |laoijiga|la
EEGAERERERN
it T T T T — -
0.0 0.5 . 1.0 1.5 2.0 2.5 3.0
TIHKE {SEC)
Fig. 7-6—6 Stability Analysis: 2B—4—1
2-B (F.P.=P, WITHOUT 5Y/5, WITHOUT PSS}
: CASE NRME - BB EZ HAX HIN
M —— L-YuAt® 62 ANG 60,3 1.6
@ —— HAE MAH 42 ANG 49.0 24.0
A 0. NAM CHON 4 ANG 11{.5 _ 3.4
3 — BANG PNG 41 ANG -7.5 -22.2
N — SIRIKIT 61 ANG 12.7 _ -16.7
- T P = : : :
olaleidla
Sinlyiy|e

60.0 -

o.¢

aljo|oja|o

ajeldololol

ajojweiwl|w

] ] .l T }

alalalele] i Base Generator: Ao phal

Slalelslal -

B ELELEL .

i T - - — T
: b. 1.5 2.0 2.5

o . . 0.5 .0 . .
: TInte (SEC)

* Fig. 7-6—7 - Stability Analysis; 28-4—2
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2-B (F.P.=G, YITHOUT S¥/S. VITHOUT PSS).

CASE
0 o L=YURH

® - HRE HOH

& - NAH CHON

% . BRNG PNG

© . SIRIKIT
.0, 0,0 O
Slalglala
SRR
o - o ﬂ =
adadodada-
%' o % @

ME 9 HS HAX MIN
gg ANG 34,5 10.2 .
62 ANG 34,1 23.4
4 ANG 13.1 1.6
43 ANG -5.5 -23.4
éi ang 1.4 -12.4

oaojoado U“W
[=] g oo (o WM.—""‘N—* H-
N I
ai2es “j
§1915181¢1
oJ o’la’ c:»‘.;.J Base Generator: Ao phai
oiolaigls
Sannaniy : . : y T .
SR N 0.5 1.0 1.5 2.0 2.5 3.0
TIMKHE {3EC]
Fig. 7—-6—8 Stability Analysis: 2B—4--3.
2-B (F.P.=R, WITHOUT SV/5, VITHOUT PSS)
CASE NANE B8 tHAx HIN

] = L-TUAM G2 RNG 33.2 17.%

@ - HAE HOH 42 ANG 35.5 26.2

A& wm—0 NAM CHON 4 RANG i4.90 2.4

% ——_ BANG PNG 41 ANG 7.7 ~22.8

& —— SIRIKIY 41 RNG i.9 -12.6
[T~ N - iy -
slsls |88

oo |a|a

clalaladd.

v ivi{x |9

] t i ] i

alaejgiaia Base Generator: Ao phai

ojoialo|o .

et . ; ; S .
9.0 0.5 1.0 1.5 2.0 2.5 30

TIHE (SEC)

Fig. 7-6—9 - Stability Analysis: 28—4—4

7-32



5.8 (F.P.=$, VITHGUT SW/S, VITHOUT PSS)

: CASE  NAME REE nax
m —— L-tuaM 62 ANG 76.8
® — MAE MOH 62 ANG - 55.8
& —. NRM CHON 4 ANG 10.6
% ——0 BANG PNG 41 ANG 8.9
®> —__ SIRIKIT 6l ANG 14.5

HIN
~4.0
20.0

5,3
-22.6
-18.8

TIHE (SEC3

Fig. 7—6—10 _ Stability Analysis: 2B—4-5 .

2B~4-61  2-B (F.P.=T, VITHOUT SU/S, VITHOUT PSS)

U CASE  NAME A H & HAX
@ e L=YURM G2 ANG 73.9
® . HRE HOH 62 ANG. 59.0
A . NAM CHON 4 ANG - 10.5
% —_. BANG PNE 4l ANG -8.6
® . SIRIKIT 6l ~ _  ANG 13.8
LS O8O :

“120.0

0.0

HIN
-10.3
19.1
5.3
-22.6
~19.8

0.0

~80.0

4 - 4 o " B . -
1a o - ) Base Generator: Ao phai

Q0 Ca [=]

sjoldojaldol

313191578

s]elelele’ | - Base Generatoxr: Ao phai

glelalalal ase G : Ao P

NN NN '

1 1 1 P 1 . LI T T T 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Fault point; Mae Moh 230 kv bus

-120.0

o 0.5 1 1. i i
- TIME  (SEC)

© Fig. 7-6—11 - Stability Analysis: 2B-4—6
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(ROTOR ANGLE OF L-YURH GEN.)

CASE  NAME K HAX HIN
M . NONE 62 ANG 104.7 16.7
O e SN/ 62 . BNG 176.3 ~5.0
T Pss £2 ANG - 86.0. . -22.0
_ﬂ_, ’ B
> 18 without SW/S, PSS

without PSS

L with pss”
N without SW/S

(=]
g_
o] Rase Generstor: Ao phei
2 .
- T T L T T
b 0.5 1.0 1.5 2.0 2.5
TIME {SEL)
Fig. 7-6—12 Stability Analysis: Comparison 2—B—X
CROTGR ANGLE /OF L-YURAM GEN.)
cAsE REE  HAX MIN
1o J— NGNE ANG . - 296.% 25.8
@O —— S¥/5 ANG - 104,2 12.9
A ‘PSS ANG 247.4 25.8

without SW/S

~without PSS \without SW/S

with PSS

;] . r\ with SW/S
without PSS

] Base Generator: 4o phai

0 0.5 1.0 s 2.0 25 5.0
TIME  (SEC) |

Fig. 7-6—13 Stability Analysis: Comparison 4—B
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Table 8-1 Construction Cost of Nam Mae Ngao Project

Unit: MR

- Item ~ Total Foreigncurrenc{ocal
Preﬁaration Horks 144.2 0 144.2
Compensation O.é Q 0.2
Civil Works 1,836.5  1 ,009.0 825.5
Hydraulic Equipment 152,3 | 114.2 38.1
Electricai Equipment £698.9 594.1 - 104.8
Telecommunication & 89.5 | _62.8 26.7

Transmission line..

Du#ies & Taxes - 220.4 0 226.&
Sub-total 3,140.0 | 1,780.1 | 1,359.9
Engineering Fee 157.0 94.2 62.3
EGAT Admin;stration 94,2 0 94,2
Interest dufing-Construction 442.2: 0 442 .2
" Grand Total 3,833.4 1,874.3 1,959.1

{(Based on Case No.3 at the .second stage study)

(As of.Jﬁly'1986 price level)




Table 8—2° Construction Cost of Nam Mae Rit Project

(As of August 1985 price level)

Unit: ME
- Currency
Ttem Total Foreign Local
A) Generating Facilities
1. Preparation Works 74.1 0 74.1
2. Civil Works 740.8 407 .4 333.4.
3, Hydraulic Bquipment 92.9 69.7 23.2
4. Electrical Equipment 270.8 230.2 40,6
Sub-~total 1,178.6 707.3 471.3
R) ‘fTransmission Line 39.1 27 .4 11.7
C) Eungineering Fee 60.9 36.5 244
D) EGAT Administration 36,5 0 36,5
E) Interest during Const. 138.2 0 138.2-
Grand Total 1,453.3 771.2 _682.1
(Base on Case No.2 at the second stage study)




Tébte 8-3 Construction. Cost of Upper Yuam I Project

Unit: MB
T : s ' Currency
lten Toral Foreign Local
A) Generating Facilities
-1, Prepafation Works 59.5 9.6 49.9
2. Civil Works 1,183.1 373.6 809.5
3. Hydraulic Equipment 90.3 67.4 22,9
4, FElectrical Bquipment 274.6 233.4 41,2
Sub-total 1,607.5 684.0 923.5
B)  Telecommunication & 78.9 - 55.2 3.7
Transmission Line '

¢) Compensation | ﬁﬁ.g 1.3 37.5
D) .Ehgineefing Fee 86.6 '51.9 34,7
E) EGAT Administration 51.9° 0 51.9
¥) Interest during Const, 187.7 Q 187.7
Grand Total 2,057.4 798.4 1,259.0

{Base on Gase Ne.l at the second stage

(As of August 1985 price level)

study)




Table 8—4 Construction Cost of Upper Mae Rit 2a Project

Unit: MJ

834.3

438.1

s B - Currency
item TOta¥“_ " Foreign Local
A} Generating Facllities

1. Preparation Works 51.7 0 51.7

2. Civil Works 383.3 210.8 1725

3. Hydraulic Equipment 57 o4 43.1 _14,3

4. Electrical Equipment 155.2 131,9" 23,3

Sub~total 647.6 385.8 261.8

B) Transmission Line 45.0 31.5 13.5

C) CEngineering Fee 34.6 20.8 13.8

D) EGAT Administration 20.8 0 $20.8
£} Interest during Const. 86.3 0 86.3

Grand Total 396.2

{Base on Case No,3 at the second stage study) o

{As of August 1985 price level)

8-12




Table 8-5 Financial Program of Nam Mae Ngao

Unit: MR

Year Total ~ Foreign Local Remarks
lst Yr. 342.5 153.8 208.7
2nd Yr. 780.0 427 4 352.6
3rd Yr. 1,037.7. 528.4 509.3
hth Yr. 2,202.1 eli}o -551.1
Sth Yr. 471.i. 173.7 297.4
Total ,1,574;3 1,959.1

3,833.4

These amount are based on the price level as of July, 1986.

Table 8—6 Financial Program of Nam Mae Rit

Unit: MB |
Year ’foi;a_l Foreign Local : Remarks
1st Yr. 188.4 58.9 129.5
ond Yr. 196.3 106.2 90.1
3rd Yr. 430.7 236.7 194,0
4th Yr. 492.9 284.7 208.2
5th Yr. | 145.0 84,7 60.3
.i,453Q3 '“ 682.1

Total -

T71.2

These amouﬁ’t'-' épé='based on the’ p'ric‘e'f level as of August, 1985. .
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Table 87 Financial Program of Upper Mae Yuam 1

798.4

Unit: M@
Year Total Foreign. fLocal Remarks
| lst Yr. 243.2 62.7 180.5
nd Yr. 372.5 172,90 200.5
‘Brd Yr. 565.9 221.0 344.,9
4th Yr. 693.2 267.8 425,4
5th Yr. 182.6 74.9 107.7.
Total 2,057.4 1,259.0

These amount .are based on the price level as of August, 1985,

Tahie 8—8 Financial Program of Upper Mae Rit 2a

Unit s M
. Year Total ‘Foreign 1local Remarks
1st Yr. 88.6 25.6 63;0
| 2nd Yr. 59.4 20.6 38.8
3rd Yr. 68.1 34.9 -33.2
4th ¥r. 178.8 103.8 75.0
5th Yr. 387.0 223,0 164.0
6th Yr. 52.4 1302 22.2
Total .334.3 4381 396.2

These amount

are based on the price level as of August, 1985. - e |
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Table 9-5 - Intersection F’dints'of.cost Cﬂrveé (Base Case)

Cost curves of gés turblne

Yg‘_-' 4.95924‘24-6840 Xg 'o.oo-oloilooco.oouQ (1)

Cost curves of thermal

| Yt =8-392+17-256 Xt 'lla-..u'n--.llotlel- (2)

Cost curves of lignite

¥ o= 12,8268 + 12,4104 X siiicecirnenannsas . (B

. Intergection ﬁoint of (1) and (2),.

x . = 8:392 - 4.9592
g>t ~ 74,6840 - 17.256

= 0.4621

11.1 hr

for daily Base, 0.4621 x 24 hr

'Intersection-pbint of (2) and (3)

i o - 12.4268 - 8.392
t.2 T 17.256 - 12.4104

= 0.8327

for daily'base,'0.8327_x 24 hr 20.0 hr
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Table 96 Plant Characteristics_ :

Nominal Typiéal

annual . Cost Performance -
Dury cycle capacity - factors © . factor #ower plant
type
factor
Base _ 65% Low fuel cost; Designed for high. Hydroelectric,
: high capital reliability and - nuclear, large
cost high efficiency coal~ or oil-
fired units
Intermediate =~  30% Intermediate Flexible . 8mall c¢eal-
to high performance fired unit;’
capital cost; oil-fired;
intermediate large gas-fired
fuel cost o units
Peaking 10% Low capital Flexible Small gas- or
cast; high performance; oll-fired
fuel cost " quick starting; = boilers; gas-
short construc- or oil-fired
tion lead time combustion
turbines;
‘diesel
generaktors

Source: "Expansion Planning for Electrical Generating Systems", Interﬁétional
Atomic Energy Agency, Vienna, 1984, Table 9.1, p.344.
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Fig. 9—6 Load Durations Cufve of Northern Re'gibn 2000

with Nam Mae Ngao No. 2 (NO2A 260.25h) fitted

fitted ond reploced the portion of demand which otherwise might be _supplied by

the optimal combinofion of fhermal plonts obloined by Screening curve method (Case O}
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Total gnnuitized fixed & variable cost in B/KW-¢

MW

in

Lead

Co E-3
o =)

N
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1243
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8.39

Lignlte :
Yir [2.4268

Thermal : o .
Yp = 8.392+ I7.256X,

Gos turbine: |
Yo~ 4.8592 + 24.6840%, y
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Time

7 Peak =1220.5 MW

00 %

1206
1260

///j%\ o Firrn. i
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Fig. 9-7 Loa,d_{)ura_tidns Curve of Northern Region 2000
with Nam Mae Ngao + Lower Yuam fitted

24

fitted and replaced the portion 6f demand which otherwise might be ‘supplied by the optimal

combinafion of thermo! plants obteined by screening curve method { Cose O
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9.

5 B—-C&BAC
BORIEEEEREWMNL, B-CHXEB/C 2T ARCOYr —~RC20THHE L,
EO#E % Table 9-§-1 ~Table 3-10-1R T,
CORTHEDE. RIMMSEOB A A Nan Hae NgaoD 4 —=No, 20 A 260, 250488 b & 3%

WEH O B/C:1.22). ~BHFAEOEBAIC K Nan Hae Ngaod 4~ A No, 2 A 260, 25h&'l_,_ower

Tuand 7 - 2 YOALT0. 200 M A4 D8 (B/C = 1 35 HMRHEARIE L < IC % TF Ao RS
THROBOEBEMERT, _

A% 57 4 Tlilover Yuan7' w Y < 7 b RBRAREH & LCRORTLH2, Kan Hae
Ngao 709 = 7 b OEMHRILYE SN Lover YuanT v Y w7 b OMAERI D0
CREDORIELEMLA, |

Table, -1 S OWMHEROHNRBRERT, CCDﬁiJ\.*.’oE 5 b I Lower Yuan7
0 e 7 b OEMIMABEIREE Nillion baht BEKRAENE,

C O ENan Mae NgaoRi B 2 4E HIGE25429. 3 Hillion Baht (Table 9-3 B M) OK

13.5% KM d 5,
BMAEROLWENan Hae NgaoF e ¥« 7 PIRME T3 L ERORBLEE (B/0) 131,22

kb LRV 5,
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Table 911

3rd Stage Study, incremental Benefit of Lower Yuam due to

Eifect of Nam Mae Ngao Development(mwer Nsw Yuam: Dam is Eixed at
F/S .ingtalled cagacity is optimized)

3rd stage studz

Base Case
Individual development Integrated
. development Increase
; ~ ] Nam Mae Ngae
_ ) Nam Hae MNgao | Lower Yuam Toral G‘Lower Ysam
: — T3 T 1 ay + (2 | S(8) - (B
Simulation Gase ¥o. " | Rozaz60.25b | YovI70.200 Case VI
Unit (i} A @ 3} (&) (5)
Installed capacity MW 116.9 162.0 278.9 374.0 95.1
Flrm capaclty . . M 97.9 139.9 237.8 3.5 82.7
.
Annual energy produce - L
Firm enérgy GWH 128.6 181.6 310.2 421.1 110.9
Secondary energy Gh 116.5 357.3 473.8 383.3 -90.5
Total - GWH 245.1 535.9 78&.07 804 .4 : 20.4
Construction cost . .
Generating f. HE 3081.3 4351 7433.3 8250.1 B16.8
Trensmigsion f. ME B9.5 350 639.5 660.0 20.5
Total Ml 3170.8 4902 BO72.8 £8910.1 B37.3
Annaal cost | - -
for genetating f A 342.0 483.1 - B25.1 915.8 .90.7
for transmission f. HA 10.1 62.2 72.3 74.6 2.3
for tramsmigsion loss HA 0.7 © 8.3 9.0 2.7 12.7
Total - i 352.8 553.6 - 906.4 10§2.1 105.7
Annual benefit ] )
far Firm capacity MA 177.2. 253.2 430.4 580.1 4 149.7
for firm energy MA 132.3 © 186.8 3i9.1 433,2 114.1
for secondary energy{ M§ 119.8 334.0 453.8 353,7 -100.1
Total MA 429.3 774.0 1203.3 1367.0 163.7
B-G . i 76.5 220.4 296.9 54,9 ©.58.0
B/C B I T - 1.35 -
Energy cost £/RH 1.439 1.027
Incremental benefit HA T . . : 58,0
EDR" 4 10,54 11.68
T B N L
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9. 6 FHMEYSIE (EDR) .
CHETCOMNMKIOTR, 7Y -7 FHOMRBERERELE T 0 Y = 7 L ORE
M%ﬁﬁ%ﬁﬁ?%t&\ﬁﬁﬁmw&&&&&ﬁ%ﬁct{ “_ o
D EI, Nam Mze Ngaoiﬁﬁsﬁﬁ%ﬁ;lﬁ Nam Mae Ngao & L_oi.v'%:'r Yuam-'—"ﬁﬂﬁ%l:’)w‘f\ |
HHHBIE (Bqualizing Discount Rate) %R FH L. N % Table, 9-12% L GTable. 9-13
KR, | |
CCOBENDL. FARREHAROT YT =2 F EIBL T, AR O®E BT

BCEAMEMEE A, COEDROHFIES LTI, B/C OB & LT AR L&,

B/C OFHARB O THEHLABRIROFEBOXI VA Y P a~nEbERIARL,

9-34



Table 9~12 Cost and Benefit Stream of Nam Mae Ngao Individua! Development

IGRRDEERY

. Equalizing discount rate 7 10.64(%)
. {without shadow price factor) ) Case; 0
: o unit; Mill Bahls
Serlat {Nunber T Cos=sts Bene fits :
After - — —
Cozpl-| Investaent L ES Total Biscounted |investrent O&N Fuel Total ] Discounied
Rusber| etion] Cost Cost Cost " Flow Cost (ost Cost. . jBenefit Flow
1 T 0.00 0ol - 000 0.00 0.60
2 322.70 32.70 29,33 0.00 0.00
3 T4, 30 ] 53002 0.00 9.0
4 903.70 903.70 603.08 362,50 362.50] 24191
SF - %86.70 986.70 595.14 453.20 453.20 M35
[ I 246.40 246,40 134.32 90.60 %060 4939
[ | . 3170 31.70 15.61 a0 20.20 27.40 BL73
8 -2 LW 311 1441 2.0 240,20 267.40 119,08
9. 3| 31.70 31,70 2.7 2 240.20 267.40 107.63
o] 4. 31.70 3.7 11.53 0 - 400 %740 - 9B
i s 3.0 3L70 10,42 2.8 240.20 267.40 8.9
12] -6 3L.70 31.70 9.42| . o 2.0 240.20 26740 ©T9.47
137 370 0 AW .51 ’ oA - 40,9 ®7.40 782
4 8 31.70 EIN 7.69 362.50 C 220 240.20 629,90 152,93
5 9 3170 . 6% 453.20 2.2 240.20 T20.60 158,12
6} o) 3.7 31,70 6.28 90.580 - d.2 240.20 358.000 | TLO0
17 it 31.70 3170 5.68 .20 240.20 267.40 - 47,93
18y 13y 3170 L ENE iyt 24020 %1400 . B.32

- 19 I3 L7 31.70 4,641 2. 20 240.20 2.4 . 1915

T 14 3L.70 3170 4.19 20| 2402 267.40 3%
2] B 3170 31.70 3.1 i1 240.20 267.40 3.
2 16 : 31.70 3170 3.42 . 240.20 267.40 2.
a1 3110 317 3.8 0.4 240.20 267,40 %,
24 18] " .. L) 3170 - 2.80 2,50 2.2 24020 629.% 5.
;] B v . 317 3Ll 253 453.20 A . 24002 T20.60 57.

o %] A : 3170 3L70 '2.28 90.60 3.2 240.20 38 . 5.
21 : 31.70 3170 2.06] .20 240.20 261.46) .. 17,
By 2 O TR W1 3L.70 © 186 .20 24020 267.40 . 1576
2 3 3.7 3.7 1.68 2.2 240.20 267,40 14.24
0 4 C3km) o 3LM) 1.52 A S\ . 67.40r . 1287

R B LT 317 1.37 2.2 240.20 267.40 11.63
2l % 3LT0 ) 124 a.a 349.70 376.90 14.82
B A 3170 3170 L2 s a2 349.70 376.9) 13,401
3 23 3L70] 31.70 1.0§ 3%62.50 a4 349.70 739.40} 23.76
3B B 3170 3.7 0.92 453.20 21.20]. 349.70 830,19 4.1
3% EV BN 3170 0.83 0,60} 2.0 349,70 #1.50) 0 .2
o3y 31,70 31,70 0B axn 349.70 "376.90 X
B Rn 3.0 L7 0,67 a.: 349.70 316.90 8.08
¥ 3 3170 3170 0.61 .2 349.7 36.90|- 7.3
40 3 3L.70] 31.70| - 0.55 .20 349.70 316.90 6.60
a4r @ B 3L70 3.0 0.50 a.: “349.70 " 376.50 5.5,
2| 36 - 3L.70 7w 0.45 .0 343 316,90 5.39
LCHE 14 N 31.70 0.41 2.3 9.7 369 Co4E
4 3 3170 3170 0.37 362.50 7.2 349.70 S T3.40] 8.64
450 7391 B P 3 1 3L.70] 0.33 453.20 2.2 349.70 830.10 8.7
4] 40 22400 -~ 3L " 5410 0.51 9%0.€0 0.0 o0 457,50 §.45
47 41 a 31.70 31.70 0.27 a.2 349.70 376.90 3.25
481 4 3L -3 0.24 2.2 UMW 376.90 2.94
o 4 3.0 LT 0.2 . 49.7 316.%0 2.65
50 4] 31.70 31.70 0.20 2.8 349.70 376.90 2.40
St} - 451 3170 3L - 0.18 2.2 39,70 376.90 .

82 46 310 - 3700 0.16 2.0 9,70 3765.90 1.%
a3 4 L 3. 0.14 ax 12,70 316.90 177

1 ! B 3510 3.7 0.13 - .2 349.70 376.90 L&)

85; 49} 31.70 3170 0.12 2.0 H9.70 376.%0 - 104
J%e 90 3110 3.7 0.11 D 9.0 316.90/ 1.3
C3i93.200 O I585.00) - 4778201 . 2283.51) . 453150 1360.00)  14747.50|  20639.00 LRAL4T
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Table 9—13 Cost and Benefit Stream of Nam Mae Ngao + Lower Yuam
Integrated Novelopnent !

Eyyalizing discounl rate

{without shadow price faclor)

R

" Case:

0
_ umit; SiH Rahts

Serial

Berle:fit-é."

Nusber Cos ts ]
- lAfter " . . - '
Corpl-| Investment oRH Tetal Discounted |lovesteent 08y Fuel Total Discounted
Nusber] etion] Cost fost ’ fost- Flew | Cost Cost Cast. Benefit Flou
1 610.60 610.60 546,74 0000 0.0
2 820.8 826,50 £62.%) .00 Q.08
3 1743.60 174360 1258.79] - : - 0.00] - 0.00).
4 2874, 10 2874, 10 1847.5% 1156. 40 1156. 40 T43.37] -
) 2363, 203,59 1360.66 1445.40 . W44 31Rn
61 - 491.10 49010 5311 289, 10 28310 149.00
7 - 29.10 .10 SALL %.70 749.50 8.0« 385.%0
3 2 5.10 .10 .81 %.70 T43.50 83%. 20 U5
9 3 $9.10 810 32.% %.70 4950 8% 39.40
o 4 83.10 59.10 29.52 86.70 749.%0 . 83%.20 47704
11 5 59.10 59.10 6.4 %670 749.%0 $%. 29/ 8.
12 6 $9.10 89.10 23.66 86.70 749.%0 8%.20| 22
3 7 82.10 89.10 21.19 ‘ 8.70 749.50 83%6.20f - 198.89
It | 3 55.10 .10 184 1156. 40 B N TA3. 5 192,60y .. 424,38
1 9 89.10 £9.10 6.9 124540 £.70 749.50 zaE60) . - 43511
16 10 St 59.10 15.21 259.10 8.70 749.50 1125.30; . 192.15
17 11 59.10 .10 13.02 36.70 7450 83%.201 - 1289
18 12 $2.10 89.10 2.9 %6.70 49.50 83%.20 114.48
19 3 80.10 89.10 10.92 8.70 T49.50 8%.20 102:51
2] -4 3010 8910 9.78 3.0 T49.50 336.20) - 9.7
2 15 89,10 $9.10 8.75 86.70/ 749.50 _8%.20 82.19
2 16 82,10 8910 7.8 .70 749,54} 83%6.20) ..  ¥3.59
k] 7 59.10 8910 e 3%.70 149.50 33%6.20 6959
A 18 £9.10 . 59.10 6.8 1156. 48 3.70 749.50 1992.60{ - - 140.60
Fs) 19 32,10 89.10 5.62 1445.40 86.70 749,50, 2281.60 1416
) I 1 85,10 8310 S.0 29,10 36.70 749.50) . - 115,30} 03.66
@l 2 89.10 8.10 4.5 8.0 .50 660 . 2%
B 2 £2.10 82.10 4.4 .70 . 749.50 8%.2 - 37.93
3 23 39.10 .10 3.61 3.70 749.50  8%.20 B.%
A - §9.10 89.10 3.4 85.70 49.5 836.20 ... 3041
3 5l 89.10 89.10 2.9 86.70 749.50 83.20 23
R % 89.19 82,10 2.59 8.7 1039.% 1126.60 3.5
3l A $.10 8.8 2.32 3,70 1039.90 120,60 2.41
¥R 89.10 8.10 2.08 1156.40 56.70 1639.90 283.00] . 53.37
35 2 89.10 52.10 1.86 1445.40 86.70 1039.%0 HIAW) - 53,84
Bl W0 $9.10 39.10 1.6¢ 239.10 %.70 039.9 141570 %.53
37 31 89,19 59.10 1.49 36.70 1032.9] - 1126.60 18.%0
B 32 83,10 8910 1.33 86.70 1039.%0 1126.60 16.93
39 1 $2.10 %9.10 .19 %.7 1039.90 126.60 C 15161
40 3 59.10 89.10 1.7 3%6.70 . 1039.%0 1126.60 13.5¢
4 B $9.10 83.10 0.% %.70] 10399 1126.60 12.15
LT 89.10 $.40 0.8 %l 1032.90 A126.60 10.8%
RE{ 1) §9.10 39.10 0.77 £6.70 1039.90 12.60] - 9.74
44 38 8210 59.101 0.9 1156.40 6,10 1039.90] . 283.00 17.68
45 B3l . .10 89.10 0.61 1445.49 86.70 1039.90 B 17:83] -
46 40 165.00 - 89.19 25410 157 28910 8.0 C1039.90] . 1415.70 8.7
47 4] 8.0 39.10 0.49 86.70  1039.% 1126.60 b.3h;
48 42 83.10 .10 0.44] .70 1039.90 126,60 5.80] -
49 43 89.10 89,18 0.39 8.70 1039.9 1126.60 5.02
1] 44 59.10 59.10 0.35 86.70 1039.9% 112660 4.49
54 45 85.10 8.1 0.3t 8. 70 1(39.90 126.60 4.2
52 46 $.10 89.10 0.28 8.0 1039.90 1126.60 3.60[
53 47 §9.10 §9.10 0.5 8.70 1032.9 112660 32
% A3 8.1 .10 0.2 . %10 1033.96} 1126.60 2.9
5 9 89.10 89.10 .20 86,70 1039.900 126,60 2.58
TG 89.10 8210 0.18 8.0 §039.9 11%.50 P
9075, 10 4500 1H0.0 6315.37)  14454.50 435001 44735.00] 6352480 6319.46
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