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Fig.3-2 Load Forcast in MWH and MW for the Year 1967~ 1981
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Table 3-1 Load Forecast in MWH and MW for the Year 1987 - 1081 -
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 Table 4- 1 Basic Data of Project

Item

" Unitg -

Nam Phiom

~ Benefit-Cost Ratio

. L Project Rem_ax:ks
Method of Power Generatmn Dam- Waterway
: L o . Type
Catchméﬁf Arvea: Sq.km- - 545
Rest_rvonr i L S
Annual Inflow’ 106 ¢y, m
(Annual Average [nflow) Cu. m/s (5.7)
Rcservou‘ ) . )
: Mammum Water Surfacc chel m 760.5 De51gn 1- lood: 2, 600
: - : ST Cu mfs
.__Ndrm_al Wa_ter Surface Level m ',7_5,_51,0. :
. 'Water Surface Area’. 5q. km S X
Total Storage Capacity 108 Cu. m 173
- Effective Storage Capaeity 108 Cu. m 139 . -
" Available Drawdown om- 20,0
- Darm’ - .
Type: - - Rock-{ill
‘Height x.Crest Length m Tl x 670
Volume : 108 Cy, ' m -1, 600
Design I"Loo:! stcharge of Cu.m/s 1,500
" Bpillway" . : '
Water'way_' B el ST
-~ Headrace " Diameter x Lengih - m 3.00 x 5,490 Pressure Tunnel
. Tailrace  Length . m . 182 Open Channel
l'-’ower' Productmn
. Standard Intake Water Level m 752,0 .
" Tailwater Level - m 345,0
Standard Effective Head m ©.380.0
Powerhouse D1scharge o
Makimum .~ : Cu. m/s 17,1,
Firm Peak - Cu. m/s 16.7
CFirmo Cu. r_n}s 5.5 .- y .
Cutput S : © . i 1st Stage: 36.0 MW
Installed Capacnty MW 54,0 "..{ 2nd Stage: 18,0 MW -
Pifm Peak Output LMW 51.0° :
Annual Energy Productwn 1103 MwWH 149 Seconclary energy
: : C : excluded
e I‘ra.nsmxsswn Lme . o U
'buctum ' C. | Power Plant
3 = Khon-Kaen -
Distance o km. C-185
__'.Voltage R .115
- Nurnber of C1rcu1t B 1.
Construction C‘ost _
Generatlng End - | 03 B 1’429, 800
Transmission Line .. MEEUER: I 151,200
_Total Constructmn Cost.- 103 B 481, 000
Conistruction Cost per KW - |- "B 8,900
“ Construction Cost per KWH B B 23
Lconomu: Justlhcatlon _
Cost-of I"nergy B/KWH 50,222
e 1,16
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Fig 5-6 Correlation belwean Speciflc Runoff ot Ban Song Kon oh Nam Chern
and Bon Lao on Nam Phrom (1966)
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STATION NAM PRROM EATCHMENT AREA 545 w0 ko UPFER MM PONG, THATILAND
L RIVER, IN THE BASIN OF CHERN ELEVATION — ™ UNIT C.M.S. 3 2 — > :
YEAR JAN, FEB. MAR. APR. MAY JUNE JULY AUG, SEPT. OCT. NOV . DEC. | ANNUAL
[ 1954 0.7 0.4 0.5 0.9 5.4 1.4 3.2 7.4 27.0 21.0 2.6 1.4 6.0
[ 1955 c.7 0.4 0.5 0.9 5.4 5.0 1.4 5.0 16.0 12,0 1.0 0.8 4.1
L S
1956 0.7 0.4 0.5 0.9 6.6 2.6 6.8 6.8 27.0 9.5 2.0 1.4 5.4
| N S
[ 1957 0.7 0.4 G.5 0.9 7.0 2.6 6.2 6.0 36.0 16.2 3.0 1.4 6.7
[ 1958 ¢.7 0.4 0.5 0.9 5.0 3.5 2.6 9.7 40.0 13,5 | 2.0 1.4 6.7
[ 1959 c.7 0.4 0.5 0.9 7.2 2.6 10.2 9.6 48,0 1.4 3.2 1.4 7.2
o
1960 0.7 | 0.4 0.5 0.9 7.8 2.6 5.6 3.5 10,7 15.2 1.4 0.8 4.2
—— I —
; b 6.6
1961 0.7 0.4 0.5 0.9 7.8 2.6 5.2 7.1 14.0 35.1 3.2 1 | &
L 8-2
1962 0.7 0.4 0.5 0.9 8.0 1.7 4.1 6.0 46.3 23.2 5.1 0.8 | B
- . 1.3 6.5
_Jﬂ963 0.3 0.3 0.4 0.3 2.4 4.3 2.4 7.6 22.5 26.5 9.2 i
L 1964 0.9 0.3 2.4 1.3 15.0 3.5 2.8 1.5 16.0 23.0 2.6 1.3 57 )
1965 0.8 0.5 0.7 1.3 3.7 0.9 1.6 7.2 13.5 3.5 0.9 0.3 __2_,9/
* * * * ¥ * 3 1
1966 0.2 0.2 0.4 2.0 4.5 1.5 2.0 5.1 19,0 6.7 1.7 0.9 |
.2 5.7
AVERAGE 0.7 0.4 0.5 1.0 6.6 2.7 4.2 6.4 25.9 15.9 2.9 1 |
: * Thoge value were estimated from the run-offf observed at Ban Lo on Phrop River.
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Generalized s.tf.ﬂﬂsrap'hlc__clas&tﬂcaﬁon

" Table 6-1 _ _
RSN - in Nam Phrom Project Area

gea Period ' Rupk Unit - [ Thickness. . Lithologic Description
RN "Ailui;vium and L N
g : Sy Bhg - ‘
3 Quaternary * terrace deposits _ A_lluvial sand & gravel
4 Tertiary - | Andesite and _
o | T ¥ Rhyolite porphyry
B Sale s Pale red to reddish brown sandstone, sandy
R | formation _6710 m 22;&5:& and s.t]tstn.ne. Gypsum and thick rock
1-jurassic? - R S _ '
L . ‘ .
_ YoZ: ot . _ Grayish red to reddish brown sandstone,
_ .ge o Khok Kruat 709 m siltstone and shale having greenish gray
Ca formation | mortling. Gypsum occurs as thin beds in
B the upper part. - '
e Yellowish gray to grayish plnk, pale orange
R o . o and pale red, massive, thick bedded and
1 Jurassic ~.-  {PhuPhan | 82— cross bedded sandstone and conglomeratic -
T g g formation - - 183 m | sandstone, Thin beds of sandy shales and
B : -7} siitstone. Also thin beds of calcarious
g R ~ conglomerate, . :
ﬁ | Trisssier- g Grayish red to olive gray to white, massive
£ gt -8 | Phra Wihan | 460~ | gandstone; with dark reddish brown m}-
| Younger X ' formation 856 m | caceous siltstone. In part crosa bedded or -
. ge_ ' L B : thick bedded with numerous joints.
Prédominantly dsrk brown, grayish red-
: } R R .| purple, micaceous shale, siltstone; and .
el | Phu Kadung ), | " | grayish brown to grayish red slabby to _
_ 'I'r lassic. .. formadon 2“_466_7“1' massive micaceous sandstone, Occaslio- -
: SRR ' - nally the very fine grained sandstone and
siltstone are calcareous, s
S B R AR AT o Limestone, gray dense, crystalline, massive
u | Pérmian :‘“:i::?‘- 72035--'[}‘_“1 to thin bedded, with fossiliferous beds and
E_ LT e | Derte s LT aome interbedded siaty shale and sandstone.
Q e R —
Q- N " . ._ | Shale, sandstone and sandy shale, gray-
£ ginggfmus - Kanchanaburi -~} 1,000= - [ green; in-places metamorphosed to phyllite,
B Serieg " | 1 3,000+m |- slare and quartzite. Local thin beds of =
TN R | limestone, el

* This table was préfmreci_ from C";'ro'un';.! Water Bulletin No. 2 (Dept. of Mineral Resources, L966). -

. “The clasaification of the Khorat Group

n the Bulletin was based on the paper of D. E. WARD (1984),

- The chronological classification of the Khorat Group has nat o far heen defined, -~

1. IWAL et a). in thelr paper on paleontological stid

y (1964) proposed a stratigraphical and :

chronological classification different from that of . E. WARD. -
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Table 7-2 Calculation of Output

Installed Firm Peak Output
‘Capacity {Dependable.
Capability)
Discharge " {m3/sec) 17.1 16.7
Intake water surface level (m) 752.0 739, 0
Tailwater surface level . (m) 345,0 345, 0
-Netheadfj .; ' r_f(nﬂ r 391,0 1 378.0
Output mwy | B0 51.0
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Table 7-3 Energy Production
' ' o N fUnit; 1o i)

r Honth ! Jan. - Feb. | Mar. | Apt.| May Jun. |- 9ut. |- Avgs | sept. | et | Nev. | pec. | - Annuol
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Table '1 4 Run-off Regulation by Nam Phrom Reservcur

{Unit : cu, :r;is)

Manth

4

yon : Feb M.{;r. API‘ ) VI\.'lay Jun. | July Aug._[ Sep. Oct, .Nov, Dec, [ Annual
wss | 12.8] 123|184 120 0.2 Loy et ns|-enel-ana| 1nr] a2 [ 44,0
1050 | 12,8 '-_-12'.3 134 [ 1z0 |- 30| 7.6]- 3.5 s | - 857l -rer| a1l 110 2.3
i9s7- | 12,87 12.3 1_3;‘;1‘ 120 - 40 78] S e -naf - 9me|-287] 5] 110 30,4
158 | 12.8) 1z.3| 184 120 n3l o.s2| aa i - wdl - 65! oe] 1o 22,4
wse |zl 123 agad 120 -es) w6 <128 si0) - 70| 1L0) B0) 1LO 2.9
1960, | 12,8 12,8 1_:3.4 120 | - 62 ';.6 o] 53] -134l-260]| 0.7 126 12.6
et | 1zel 123 134 ‘-_1'2'.0'_ -s2| sl o8] -a8)-220)- 93] 60 110 -35.9
g2 [ 12.8| 12.3] 13.4 12,0 | < 6T o8| 37| -i4] -100.5]- 0.5 L1{ 128 ~34.4
1953.' _13.-._9 _i_z.s 13,8l 138 B.3 2| é.a “5.91 - 4&0 - 42,7 -0.B] 119 NERY
1964  13_.5 ‘13,0 13.6| 10,8 -23.8| e5( 81| re7| -zrai- 53 TE| 107 13
1965 | 12,80 120 1zee | telel asi o 1200 104 a8 - 207 L3I B 8.9 69.5
toss |“10.2) 92| e8| 2] -na) es| a5 -n0|-se|l- 72| sl 83 13.0
TOTAL | 152,61 146.3 | 156.8 | 136.5 } -41.3 |~ 85.8 | 37.5!-12,8} -588.0) -252.1 | BL.3} 1338 35.9
aversge | 12/7] 12,2 13,1 114 -3.4 TO]3if -na) - 4e0(-200] 6.8 12 3.0
) . Table 7-5 Increased Firm Energy of Nam Pong Power Plant -
B 7 {Unit ; Million KWH)
‘Iaarunm Ja=n‘.' FebTMar. Apr, ].ﬂ;fay Juneg Jul? Aug - Sept. ﬁct. Novy, Dgc, Annusl
1955 10.54°)°0,50 ] 0,53 | 0,48 . 10,05 | 0.42 - - - 0,51 | 0.54 | 3,85
1966 .. D_..a._és'_ u;sé 0.53 | 0.46. - 0.20 ]-0,13 | = - .'— Q.40 | 0.47 3,08
w87 fo.51 0,50 | 0.53 | 6,46 | -} o.28j-0.07 | - - X .28 | 047 | 3.00
1958 0.54:‘:. 0 50 0.53 0. 48 - 0.20] 0,20 [ - - - 0.40 | 0.41 3,49
1050 D;S:@f_ n.'s‘u: 0.5 0,46 | - jo."zg se.48 | - - - 0.26 | 0.47 2,57
1960 'u,s‘x_:. 0.52 | 0.53 0;45_' - a.20) 0.0¢ | - . : 0.47 | 052 3,49
19607 |o.54 | 030 | 0,53 | 016 - 020 | 003 | - - - 0.26 | 0.47 | 3.08
1062 | 0,54 0:50 | 0.53°| 0 48 | - 0,38 | 0.14 - - - 0.05 [ 0.54 314
1963, | 0,358, u‘."’é'z 0. 51 052 - 0.12 |+0.32 - - - 0,09 | 0.51 3,08
o4 |05t 053 [ 0,54 | 02| - 0.3 | 0.31 | - . - 033§ 045 | 352
1985 o, 53 t. 40" b':_'5'1_" 0_-12";' 0.46.| 0,40 " - - 0.35 u'.42_. 1,58
1968 {045 nas 0.38 |oi20 | - 025 {017 | - | - - .26 | 0,36 | 2,43
TOTAL '} 6:43-1 5,96 | 6.21 | 5.24 3,271, 44 3.54 | 5.72° |38t
Average | 0,537 | 0,50 | 0,52 | 0,44 0,27 { 0. 12 0.26 | 0,48 3,15
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Table 8-1 Water Quality

. WATER TREATMENT LABORATORY
. YANHEE ELECTRICITY AUTHORITY

TYPE OF WATER: RAW WATER FROM NEEA

EELI vk 1190K°
‘z)*f‘o@iﬁ?kﬂﬂil'?ﬂl(n @ﬂ?ﬂﬁ@?kiﬂ?&&an o 1okt a b oMkfieow T i

: Non Carbonate Hardness ag CaCOg . nil

DATE : March 15, 1967
Lo - NAM PHROM | NAM PHROM
ON; ENTS
LCONSTITU SITE A SITE B NAM CHERN
Hydrogen ion activity (pH) 7.6 7.8 7.6
Conductivity micromhos at 25° 265 260 240
Total dissolve. sohds ppm. 162 160 156
Total solids ppm, 172 169 167
Total hardness as CaC‘03 ppm. 131 128 102
- Silica (SiOg) ppm. - - -
Oxygen consumed ppm 30 mm, : .
100°C 6,2 2.1 5.0
Dissolved oxygen pPpm. - - - _
Nitrogen, ammonia ppm. 0.15 0.1 0.15
CATIONS ppm.

Calcium (Ca) 47,9 40,4 36.9
Magnesium (Mg) S - -
Iron total (Fe) - 0.34 0,07 - 0.18
Copper total (C‘u) o - - - '
Free Cog from alkalmlty & pH: 8.8 .4 7.8

AN_I’QNS,'ppm._

‘Carbonate (C03) _ -l - -

Bicarbonate (HCO3) 208 200 180

Chloride (CL) 4.1 - 3.2 3,2

Sulphate (504) . 1.3 1.0 1.0

Sulphide (HgS0) . e - -

Carbonate hardness as CaCOS . 131 128 102
nil nil

“ppm. = Part per million
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TPable §-2
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Monthly Available River Flow in the Nam Phrom in 1960 usable

for Irrigation Purpose at Downstream Area

‘Rainy season

(Unit;

‘May Jun, . Jul, - Aug. Sept. Oct,

171 5,7 12,3 7._7 23.4 33,2
Dry' season

"Nov, - Dec, " Jan, Feb, Mar, Apr.

T 31 1.7 1.5 0.9 1.1 2.0

'gﬂfﬂﬁ 17oooha¢w~< bb=aﬂ<ﬁ§uﬂofﬁ%%$¢i§éhthaﬁ=%fuhfxu 2,

J:Q"CZK??E&L'C&?:I’T«S é:c‘:Ltn

cowe, BAMAER Table

~ . Table'8-3

B—3DI§|’CT£6D

Culuvated Area along Nam Phrom (}.960)

B Méyi Jun. :

Aug,

Esnmated Mean Monthly irngauon Water Reqmrement for

July Sebt.. - Qet.
"'.*:ijnsumptive.u-sé:uf.wétér __12‘?= - 100 91 78 0 9z 113
..~ (Potential evapotranspi- . .
.. ration) -{mm) .
* Monthly rainfell " “(nm) 265.9 . .115.5 178.4 -~ 732  6L6 962
Effective efficlency (%) 75 75 75 75 7565
. Effective rainfall  (mm) 194 87 134 55 46 63
Estmated irrigation 0 13 0 23 46 50
o water'requirement: (mm) (7) RS {21) _
U Estimated gross irrigation - o 18 o 32 63 6.3
.- water Tequirement for (0. 9) (5.7)  (4:8)
~17,000 ha (cu m/sec) ’ '
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Table 8-4 Comparlson with Available stcharge and Water Requu-ement

(1960)

Jan. Feb. Mar. Apr. May . Jun. Jul. Aug. Sep: ‘Oect. Nov. Dec.

CAvailable L5 0.9 Ll -2.0 17.1 57 123 7.7 234 33.2 3.1 L7
discharge | . o
{m3/sec)

Estimated -~ = -~ = 09 57 48 32 63 .68 '~ =
irrigation : : : - . S

water re-

quirement

for 17,000 ha -

: (mslsec)

Excess ~ L5 09 LI 20 162 .0. 75 45 17.1° 264 3.1 1.7
- (m3/sec) - . : o : E

Deficiency - - - - - - - == - - -
(m*°/sec)
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g4l B AB AT R OB
Nam Phrom %TEI??#E\B(EE.%?I-Z:?KKI.bNam CllefHOﬁﬁ’r#ﬁfﬂmfamf zh
.KI%NMINMHT%OT%#A#ME&&&%L&O
BABACH ANk KAEERZHL 55 /sec T, ChELDVBIFATHEL %5 M@
Bt & Table s—aoﬁmmﬁbko_ | =

‘I‘able 8-5 - Estimation of the Potential Irr:gablt. Area in the
- Nam Chern Basin

Jan, Feb,  Mar. .. Apr.,  May  Jun, Jul, Augr, Sept. Oet. Nov., Dec.
Consumed watér © 1157 125 145 134 127 100 1 78 92 13107 115
{Potential evapot- . Co : :
ranspiration)
’ (mr_n)
Mcnlllly.ralnfnll s : Q 0 25,7 32.5 265,90 115.3 178,4 73.2 6l.6 96,2 0 0
{mm) I B C o )
Effective efficiency = 80 90 90 ] VH] 75 5 5 75 65 80 90
(%)} ) ) : ’
Effective rainfall = =~ 0 9 23 7247 1m 87 134 53 46 63 0 0
(mm) :
Estimated irrigation  © 115 125 122 110 T4z 3 om 46 56 . 107 115 -
water requirement .
{mm)’
-Gross water require- - ©.89 1,08 0,95 0.88 0.05 0.34 0,18 0.:8 0.37 0.39 0.86 @ 489
ment ' ’ ’
(m3,"secil 000 ha)
]’Otenlial u‘mgahlr. . 5,200 . 5,100 5, 800 ,200 110,000 _lﬁ. 000 34, 000 30,008 15,000 14,000 6,400 g,200

area with 5,5 md/s
" {ha)

Table 8 -5 ﬁ;ézﬂﬁ:éx'-aﬁﬁm" EEME AT, RERF TR 10000ha, HEFLH
',Qtéisooohamﬁb :osxvﬁun:ﬂa‘IﬁE'c%oo '
19674-5)%22131‘1@NEEA6935£:§:H. #»'IU%EK gooooiﬁa%ilfcx%&.
Nam. Chern mnﬁfpvcu 10,000ha uioﬁff}?i&ﬂsa‘; Z»o_t.ilboﬁ_iyff&ﬂ__tﬂioﬁﬁﬁﬂﬁ

_Tm&#h#Tmfaénu
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Fig- 9-1 . Study on Diameter of Headrace Tunnel
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Item

Description

Hydraulic Sm.:'uct'ur'es

Dam

SpillwayI

‘Qurlet.

- Dimengion of gate |
: Tunnel rype o
’ Maximum dlscharge :

_ ‘Type of valve:

- Diameter of valve

Core type, Rockfill dam

Type of gate. i
Number of gates. =

4

Level of crest above MSL -~ 763.0 m
.. .Lengthof crest : : - 070.0 m |
© Width of crest 10.0m’
Height (Eoundanon to’ crest) 71.0m
Freeboard : T L T40m
Slope of upstream face. 1.6, 1119, 2.1 |
‘I Slope of downstream face 1115, 11165, -1:1:8
T =Volume of dami © 1,570,000 m3 | ..
Shute splliway thh control gates :
" Design flood discharge 1,500 cu.m/s

Radial gate

".8'.8_m(‘wicl.th)x. .
: 6.0m(height)l _

25 cum/s (at. .
CW.S.LL of 759m).
-Hollow jet valve ' { .

and high pressure '
slide gate.
LS m

! —.9,8 -



lrem |

 Description

lﬁ_;gke

" Headrace .

Surge Tank-

.Pe_ns tock

Powerhouse

'_Téil;'a'cé '

'Electnc Equtpment

Turbme '

Generator

Inclined type, remforcecl concrete structure

Maximum intake 17.1 cu.m/s

Type of gate .. -Roller gate

Number of gates 1

Dimension of gate - 3. Int{width) x 4.3m(height)

Screen 6.0m{width) x 43 (length)

Pressure tunnel ~

Length ) 5,490 m
Shape ’ Horseshoe
Inside diameter 30m

Maximum discharge .17.1 cu.m/s

Sxmple type with chambers
Inside diameter 10.0 m {upper chamber)
: 4.0 m (lower chamber)
4.0 m {vertical shaft)

Height . 8385 m

Welded steel, ring g‘irdef type -

Materials © $MB38 and M50
Length . 1,100 m
Number of lines U
(trifurcate near the bottom by a spherical branch)
‘Inside diameter . 2.60m-—2.00m
Type of control valve
(upper} Butterfly valve, 2.60 m in diameter
(lower) Rotary valve, 1,20 m in diameter

Reinforced concrete structure

:Open channel iype .

Length .. . 182m
Shape Inverted trapezoid
Dimension : 8.0 m (at the bottom) .

Maximum discharge 17,1 cu.m/s -

Vertical shaft Frnnc1s type

Output S 18,700 KW

Maximum dxscharge 5.7 cu.m/s
Revolutions 750 r.p.m,
Number of units -~ '3 -

Three-phase synchronous generator, vc;tic_al
shaft, rotating field, closed type

Copacity 21,000 KVA
Voltage : 11 KV
‘Frequency - . - 50 cycles
Number of units 3

L gg —




Telecommunication

System -

" Power Line
Carrier.
Telephone

VHF Radio
Telephone

‘Fault Locater =

“en\ . D‘ESICrIi.Pt.lQ_ﬂ
Transformer - Three phase ouldnar, cn immersed self cooled
C S.type o .
© Capacity L 2__1,000 KVA ‘
Voltage . o o 11/115-110-120 KV
Number of umLs S S '
Outdoor _ Transmission vol'ta'ge LIS KV
Switchyard CAvea l6m x 30m
“Transmission Line Distance 135 Km
Voltage : Cr1ISKV -
. Number of circu:ts "1 cct
© Conductor - - . . 240 sqmm ACSR ~
Insulator - : 250 mm Suspenswn msu]amr-'

. Ball & socket

Overhead g::oun'd.w'iré 55 sgmm OSC- .
. Support.  © . Gaivanized steel tower

‘One channel between Nam Phrom Pawer Plant and -

Khonkaen Snbstation, Tox power dispatching service
One channel betiveen VHF relay station and
Khonkaen Substation, for'line maintenance service

Press-to-talk system, for line maintenance service .
Base station: at Khonkaen Substation
Relay starion: at an intermediate point between
Nam Phrom Power Plant and
) Khonkaen Substanon
Mobxle station .

- For line' maintenance service

_..—IOQf'
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© Table 10-1 Suramary of Estimated Construction Cost

{Unit ;

Thousands of Bahts)
 Iem Total Cost \Foreign - - Domestic
‘o : . Currency . Currency -
1.  Generating Facilities. . 384,400 214,200 170, 200
* Civil Works 296,300 | 149,200 147, 100
Access Roads 17,700.. - 17,00
Dam x 145, 800 84, 800 61,000
Waterway and Powerhcuse y 94, 100 44, 900 49, 200
Contmgenc:.es .38, 700 19, 500 19,200
Hydraul}'.c Equipments 34,300 - | ~.24,000 10, 300
Gates - 2,000 1,800 200
Penstocks 16,800 | 14,700 2,200
Cthers 2,000 1,800 200
‘Installation Cost . 8,700 - . 4,800 2,100
Contingencies - © 1,300 - S 1,100 -~ 200
Import Tazes o 5,_400_ -~ : . 5,400
Elect 53, 800 41,000 12,800
‘Turbines - 9,000 8,300 . ' 700
- Generators 13,500 12,800 700
.Transformers 7,400 " 6,800 . 600
Accessories : 8, 400 7,500 ~ 900 .
Installation Cost . 5,200 3,600 1,600
Contingencies - 2,200 2,000 200
Import Taxes 8,100 - 8, 100
2. Trensmission Line - 46, 200 31,200 15,000
' Transmission Line 34, 800 27,200 7, 820
. ‘Substation : e 800 .1 .. go0 . 100
- Communication. System' 2,000 1,800 200
" Contingencies i 1, 900 1,400 - - 500
Import Taxes - B, 600 AR " 8,800
3. Engineering Fee 15, 600 15,600 0
4. Administration Cost_ 7,000 0! 17,7000
5. Co'rgpensétibﬁ ' Qo 0 " 0
' 6. Interest during Construction | - 27,800 13,400 14, 400
 Grand Total 481,000 | 274;400 | 206,600




. Table _.10“‘_2 :EstimatedlCoﬁskt'r.uéti'c;n Cost of Eacll_Stage

(Unit : Thousands of Bahts)
| 1st Stage - 2nd Stage Total
frem s gf,f;‘f 3 Ciil;zlfs Domestic Total TForeign | Domestic | Total | TForeign Domestic
TR L Lurrency | Currency . Cost Currency C‘urrency Cost Currency Currency
(4) -Generating Facilities R R S EE . T .

" Civil Works . | 285,300 | 149,000 | 146,300 1,000 200 800 298, 300 149,200 | 147,100
Hydraullc Equlpments 34, 300 24,000 10, 300 : 0 0 0 .34, 300 24,000 10, 300
Dlectric E‘qulpments , 36, 800 28, 300 : 8,.300 . 11,200 - 12, 700 4, 500 53, 800 41, 000 19, 800
‘Engineering Fee- 13,900 13,900 : S 100 _ 100 0 14, 000 14,000 0
Administration Cost _ 5, 800 0 5, 800 -~ 300 .0 300 . 6,100 0. 6, 100

' " Sub-total 385,900 | 215,200 | 170,700 ° | 18,600 13,000 . | 5,600 1404, 500 228, 200 176, 300
Interest during’ Constructlon | 24,500 11,300 13,200 : 800 - 600 200 . 25, 300 11, 900 " 13,400
" Total 410,400 | 226,500 | 183,900 19, 400 13, 600 5, 800 429, 800 240, 100 189, 700
(B) - Transmlssmn Llne : o b : \ - S _ ' . _
- Transmission Line and Substatlon’ 46,200 |- 31,200 | 15,000 - T - - 46, 200 31, 200 15,000
Engineering Fee o . 1,600 | 1,600 0. - : - - 1, 600 1, 600 0
- Administration Cost S T 900 |- 0 900 - ' - = . i 900 0 - 900
' ~ Sub-total L 48, 700 32, 800 15,900 - - - - 48, 700 32, 800 15,900
Interest durmg Constraction. . 2,500 1,500 1,000 - - - 2,500 - 1, 500 11,000
~Total . : 51,200 - | 34,300 16, 900 - - - 51,200 34, 300 16, 900
(C)  Sum of Generatmg Facilities and
ST Transrmssmn Line .. : - ] PR U IS L AR AP IR ' - _ : o . .
Civil Works | ©.295,300° | 149,000 | 146,300 - | 1,000 - 200 800 - | 296,300 - 149,200 . | 147,100
Hydraulic Equlpments 134,300 - 24,000 10,300~} 0 -0 0 | 34,300 24, 000 10, 300
- Electric Equlpments : _ 36, 600 28 300 S - 8,300 217,'200_ : 12, 700 4, 500 53,_800 41,. 000 12,800
“Transmission Line and Substatlon_‘ o 46,200° | 31,200 115,000 - o0 : 0 0 46,200 31, 200 . 15,_00?)
L Engmeermg Fee : e 15"'500 1 15, 500: O 1100 : 100 0 15, 600 15,800 - o
. - Administration Cost B ! FEE - 700 10 6,700 . ~ 300 - 0. 300 17,000 . -0 o 7"2
o Sub-total . | 434,600 | 248,000 | 186,600 - 118,600 - |13,000° ' 15,600 1453200 261,000 _192-~gg
Interest during. C‘onstructlon 27,000 | 12,800 .| 14,200 .- |- 800 600 200 "‘.'17.' 800 13, 480 9%)/(13’ goo :
_Total 461,600 | 260,800 | 200,800 - = |19,400 13,600} 5,800 431, 000 274,400 200, 2
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_ Table 10-3 Fuﬁd Réquirement in Bach Year

AUnit : Million in Bahts)
. © Total Fund . o ' o _ ' ' o . .
Item " ‘Requirement 19707 o 18T o 1972 ' 1973 - 1974 1975 _ 1976
o - Fareign ‘| Domestic Foreigp Domestic | Foreign Domestic| Foreign | Domestic| Foreign | Domestic Toreign. |Domestic| Foreign | Domestic] Foreign [ Domestic
- | Currency Currgncy Currency. Currengy. Currency| Currency { Currency| Currency | Currency |Currency Currency |Currency|Currency|Currency Currency|Currency.
(A} Generating Facilities . _ : i A P _ B ' '
Civil Works’ ] o149.2 147,1 0 17,7 28. 1 19,7 . | 60.3 53.6 62,0 55.3 - - - - 0.2 0.8
' Hydrau_lic Equipments| . 24,0 | - 10,3 - - 2.5 0 14,2 7.8 7.3 2.7 " _ _ - - -
Electric Equipments . -41,0 |- 12,8 - - - 2.5 0 16,7 4,0 8.1 4.3 - - 8.7 0 4.0 4.5
Engineering Fee 14,0 [ O 10.8 - 0 1.2 0 S U 0 0.8 0 - - - 0.1 o
Administration Cost | 0 - B, 1 .0 2,0 v 1.5 0. 1,9 .0 0.9 - - - - 0 0.2
._Sub-total = .228.2 176, 3 10.8 19,7 32.9 21,2 92,3 66,7 79.2 63.2 - - 8,7 4,3 5.5
Interest during Con- | =~ : : : - -
struction . B 11.9 13.4 | 0.2 | 0,6 | 12 1.8 4,0 4,4 6.0 6.4 - - 0.1 0 0.4 0.2
Total - - 240,11 - 189.7 11.0 | 20,3 34.1 - 23,0 96.3 71,1 85,2 69, 6 - - 8.8 0 4.7 )
Curulative Total | | - - 11.0° 20,3 | . 45.1 43,3 {141.4 114.4 226. 6 184.0 - - |235.4  |[184.0 240, 1 189, 7
-{B) Transrhission Line .
Transmission Line anﬁ : : o .
Substation R 31,2 15,0 = - .0 0 22.5 10.4 8.7 4,8 - - - - - -
Engineering Fee 1,6 L0 0.2 0 10 0 0,3 0 0.1 0 - - - - - -
Administration Cost - S0 0,9 0 0.3 0 0.2 .0 0.2 0 0,2 - - - - - -
Sub-total- 32,8 15,9 0.2 0.3 1.0 0.2 22.8 10,86 8.8 4,8 - - - - - -
Interest during Con- : : ' )
‘struction . R L O 1.0 o} 0 - 0.1 0.1 0.5 0.4 0.9 0.5 - - - - - )
Total - | 34,3 16,9 | 0.2 0.3 1.1 ] 0.3 23.3 11,0 9,17 5.3 - M — - -
‘Cumulative Total | - - |~ - 0,2 0.3 o3 o 06 | 24,60 1 11,6 34.3 16.9 z .| 34.3 16.9 84.3 ¢
(C) Swm of Generating Iacilities - K
and Transmission Line: i . ) ) _ :
D e I O O T I S : 3 ERESEE B 5 ' - _ n S 8 0 4.7 1 BT
© .. Total o oo 274,40 208,86 11,2 20,6 ...} 3b.2 - 23.3 1.8 . j-82,1 94. 9 74,0 . _ 8 8. 1
. SRS IR REEEEEIT B AR R o I e 500 - - 269.7  [200,9 274.4 i 206.6
.. Cumulative Total'y. ..~ - 1 coe 11y 20,6 ) AG 4 cLILA |166.0 . |126'0 i o S i | : ] T .
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. Table 11-1 Construction Cost and Serviceable Years of Facilities

(Unit : Thousands of Bahts) .

Ltem . ' Serviceable| Total | Foreign |Domestic
em . .
- Years Cost | Currency | Currency
1, Generatmg Fac1l1t1es : '
Civil Works . 50 296,300 | 149,200 (147,100
.- Hydraulic Equlpments 50 34, 300 24,000 10, 300
" Eleciric Equlpments N 30 53,800 | - 41,000 | 12,800
Engineering Fee . " . _ 14, 000 14,000 0
1o Administration Cost ' . ' 8,100 |- "0 8,100
. Interest durmg Constructlon ' 23,3001 11,800 13,400
Total e : _ 429,800 | 240,100 {189, 700

"2,  Transmission Line | I R R
Transmission Line 50 46,200 ] 31,200 | 15,000

. - Engineering Fee .- . o 401,600 ) 1,800 0

- ‘Administration Cost . -'900 . 04 900

= Interest during C‘onstruchon o '2,b500 | 1,500 1,000
“Total - . | 51,200 | 34,300 | 16,900

3. “Potal Construction Cost ' © 481,000 | 274,400 |206, 600
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Table 11-2 Annual Cost . -

{Unit : Thousands of Bahts)

Investm ent ( CAnnug)

| ~Item . Cost. | Cost
1, 'Mam{énance ‘and Operation _ - -
Salaries and Wages = = ' - . - 800
Maintenance of Generating Faclhtles . Do '
0.005 x (Investment Cost of Generatmg 429, 800 125150
Facilities) : ' o '
Maintenance of Transmission Line - : _
0 015 x (Investment Cost of Transmlssmn Line}| 51,200 | . 770
| _-Sub-total AT e T
2. Replacement of Electric unzpments , . : o
0 1741 X 0 06344 x {Investment Cost of Electnc 80, 000(%) 800
' Equlpment) : ' :
3. Amortizétidn of Initial Investment
Forelgn C‘urrency o o . '
~ 0,05060 % (Investment Cost pa1d in Forelgn 5 274,400 13, 880
Currency) . . _ ' :
‘Domestic Currency o o .
.0, 06344 X (Investment Cost pa:td in. Domestlc '} 206,600 ] 13,110
Currency) T
Sub-total - . . o 0 g g00
4, Admmlstratlon Expense - R ! Y IO
0. 001 x (Total Investrnent Cost) . D] 481,000 480
| 50 Tax a:o.d others R S 0
6. Total Apmual Cost . { R I
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Table 11-3 Construction Cost of Oil Fired Steam Power Plant.
- o (125 MW x 2 Units)

(Unit ; ‘-'I‘housémds of Bahts)

Ttem

- Foreign
Currency

Local
Currency -

o jTotal

' Land

Buildings

Plants and equj.p'mer.lts
Boiler -

Turbine generator

Miscellaneous equipments . -

~ Miscellaneous expenses

Subtotal

Interest during construction _

Over head cost

_Toté.l .

39,990 -
27,010
241,270
249,lso ,
18,190
15, 760
59i,416
| .38,44b

- 26,240

656,090

1,100

31,040

18,460
57,860

61,270

4,480

10,510 -

185,620

12,070

8,240

' 205, 930

1,100

- 71, 930

45,4170
299,130

| 810, 460

©22,670

| 26,270

- 777,030

50,510

- |- 34,480

862, 020
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Table 11-4 Estimated Cost of Oil Fired Steam Power Plant

mstalled capacity . (MW) - 250
{nit capacity x no. of unit (MWxUnit) 125 x 2
annual plant factor R LA 60 .
Thermal eff1c1ency at sending- ‘end (%) 32.7
anmual energy supply. {103 MWH) 1,310
Fuel _consumptmn_ _ (106. ) 348,6 .
Construction cost (103 B) 862,020
- Fixed Variable
‘ .Item . cost cost Notes
Interest: and deprec1at10n . 62,630 Capital recovering factor:
(103 IB) 0,07265
(Interest: 6%, Service life:
30 years)
Ope,ratmn ‘and mamtenance | 18,202 3,448
costs (103 B - . -
Salaries and Wages (103 B 2,688 96 persons x 28, 000 B/person
Repa1rmg expense (103 B 13,790 3,448 | Construction cost x 0, 02
1 (Fixed cost 0,8, Vairable cost 0, 2)
Nhscellaneous expense 1,724 Construction cost x 0.002
{1038 : . ' '
Administration cost (103 I& 1,185 281 | Oper. & maint. costs x 0,08
S : (Fixed cost 0,8, Variable cost 0. 2)
Tax and others (103 B{ 0 . '
Fuel cost i (103 E)' 158, 549°) 0. 455 B/
Total (103 ®| 81,997 | 162,288
Annudl cost at bendmg end S
Cost per KW (B 328 . o _
"‘Cost per KWH (- - 0,124 | Fuel cost per KWH: 0.121 B
i Table 114 m-n 5k, Agiﬁﬁkﬁ%mﬁ’mﬂzﬂﬂﬁm’k%i‘fﬁi& LR E S
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~Table 11-5  Annual Benefit

Unit _- | Annual Benefit
" Dependable Capability {13 xw | 510
Firm Energy - | | 108 kWH 149
Value per KW " Baht | 361
~ Value per KWH for firm energy S 0,124
~ Benefit of KW | 103 Bahts | 18,410
'_Beneflt of KWH of firm energy | 163 Bahts 18,480 -
- Total Annual Beneflt 103_ Bahts 36, 890

_Nar‘h fhrq'r_né‘l'l"ﬂﬂ@l_{i“i_ﬁkb'tht. .:em&z:arclﬁz 7 3 ¢y~ Nam Pong S ®/EFO—
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BOWEAHELONB, HLIhbOMBEEMAN, LBOEMER O MR HIKKE <
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: (Unit: Thousapd of Bahts)
- Horeign _ Domestic

Ygar . currency currency thal
. y : (200y ~ |- (600) (800)
1970 . ] 11,200 20,600 31,800
: ] (1,300) (1,900} (3,200}
1971 c - - 35,200 23,300 58,500
. : (4,500) (4,800) ~ {9,300)
1972 : 119,600 : 82,100 - 201,700
o ol (6,900) (6,900) - (13,800)
1973 2 " 94,900 ¢ . 74,500 i 169,800
1974 ' : - - ' -
S ooy S (100)
1975 8,800 - - 8,800
: (400) (200) (600)
1976 : 4,700 . 5,700 10,400
{13,400} ) (14,400) (27,800)
Total 274,400 206,600 481,000
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Table' 12-1 e . - - Statement of Income : Unit: Thousand of Bahts)

Item : . 1974 1975 1976 1977 1978 ° 1979 1980 1981 1982 1983 1984 1983

S(A) Revenues

s‘z'l%‘?,'eva‘;:;g" ' 143,200 143,200 143,200 143,200 143,200 143,200 143,200 143,200 143,200 143,200 143,200 143,200

Cost pei‘ Unit delivered

* at Substation’ 0.277° 0.27 0.27 0.27 027  0.27° 027 027 027 0.27 027 027
{Baht per KWH) S . : :

Operating Revenues - 38,664 38,664 38,664 38,664 38,664 38,604 38,604 36,664 3B,664 38,604 38,664 138,604

(D) l:‘.xbenses

l.  Maintenance & Qperation |- .

expenses ‘ s o
 Generating facilliies || 2052 2,052 2052 2,149 2,149 2,149 2149 2,49 2,149 2,149 2149 2,149
'Trahsmlssidn.line. . RERE _7'53_.‘ 768 .. 768 _. 768 . 768 768 . 768 768 ._ 768 C 768 768
‘_Snmrics &wngca .| - soo. 800 400 80D 800 ' én_u. 800 800 sob_ BOO 800 800

2. Depfecintion S| sz 8,802 8,502 9,371 9,371 9,371 6371~ 9371 9371 . 9,371 19,3717 19,371
3. Administration Cost - | 462 © 462 - 462 481 481" 4Bl 48l 4B 4Bl 481 481 461
" Tofal ngratlng Cost. | 12,884 12,8384 12,334_' 13,569 13.569 13,569 13,569 ' 13,569 13,569 13,569 13,569 13,569
(C)'Qt’g)ritl(rf)lfigi;\e B 'z._s,vsd_ 25,780 25,780, 25095 25,095 25,095 25,09 25.095 25,095 25.095 25,095 25.095
{D} ‘Financial Expenses
‘(Interest) . : 2 o ) ) : ) .
' Foreign loans _ 11,736 11,362 10,971 11,174 10,728, 10,262 .9,774 9,265 8,732 . 8,176 . 7,592 6,987
Domestie loans B N R 12,007 11,963 12,264 12,213 12,160 12,103 12,043 11,979 11,901 11,840 11,763 '

(E} Net income © 1,996 2,411 2,846 1,657 2,154 2,673 3,218 3,787 4,384 5008 5663 6345
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Table 12-2

Statements of Cashflow (Unit: Thousand of Bahts)
Item 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
S (A Cash from Income
: Net Income 1,996 2,411 2,846 1,657 2,154 2,673 3,218 3,787 4,384
Depreciation 8,802 8,802 8,802 9,371 9,371 9,371 9,371 9,371 9,371
(B) Proceed from
Finance
Foreign loans 11,200 35,200 119,600 94,900 8.800 4,700
Domestic loans 20,600 23,300 82,100 74,900 5,700
{C} Total 31,800 58,500 201,700 169,800 10,798 20,013 22,048 11,028 11,525 12,044 12,589 13,158 13,755
{C=A+B)
(D) Capital Expenditure
Construction cost 31,800 58,500 201,700 169,800 8,800 10,400
(E) Repayment of
Borrowing
Foreign loans 8,313 8,687 9,078 9,921 10,367 10,833 11,321 11,830 12,363
Domestic loans 691 732 776 843 894 947 1,004 1,064 1,128
i (F} Total 31,800 58,500 201,700 169,800 9,004 18,219 20,254 10,764 11,261 11,780 12,325 12,894 13,49}
; (F=DHE)
é {G) Cash Balance 0 0 0 0 1,794 1,794 1,794 264 264 264 264 264 264
: (G=C-F})
!
; Table 12-3-(1)
: Amortization Schedule — Foreign Currency {Unit: Thousand of Bahts)
i
Borrowing Redemption Out -
Year i is- di
Gen-elja'tmg T_ransr.ms Total Principal  Interest Total standing Remarks
¥ Facilities sion Line Balance
11973 226,500 34,300 260,800 260,800 Interest rate: 4.5% p.a,
| 4 8,313 11,736 20,049 252,487 redeemable in equal
5 8,687 11,362 20,049 243,800 annual instalments in
6 13,600 13,600 9,078 13,971 20,049 248,322 20 years
7 9,921 11,174 21,095 238,401
: 8 10,367 10,728 21,095 228,034 Amortization rate;
P9 10,833 10,262 21,095 217,201 0.07687614
180 11,321 9,774 21,095 205,880
1 1£,830 9,265 21,095 194,050
2 12,363 8,732 21,095 181,687
3 12,819 8,176 21,095 168,718
I 4 13,503 7,592 21,095 153,265
5 14,108 6,987 21,095 141,157
6 14,743 6,352 21,095 126,414
7 15,406 5,689 21,095 111,008
8 16,100 4,995 21,095 94,908
9 16,824 4,271 21,095 78,084
1990 17,581 3,514 21,095 60,503
i 1 18,372 2,723 21,095 42,131
;2 19,199 1,896 21,095 22,932
;3 20,063 1,032 21,095 2,869
: 4 917 129 1,046 1,952
H 974 72 1,046 1,029
6 1,029 46 1,075 0
—
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Table- 12+3-(2)

Amoriization Schedole ~ Domestic Carremey

{Unit: Thousand of ﬁahm)

Borrowing

- Redemption

- Que= " .
Yesr |{ Generating Tyansmis- . o o - standing " Remarks
Facilities _ sion Line Toral Principal - Intexest Toml - | ilance AR
1973 183,900 16,900 200,800 . - . o} 200,800 | Interest yate! 6% p.a
4 S o 691 T12,048° 12,739 200,109 | " redeemable in equal
g 732 12,007 12,739 199,377 annval installmenty i
- 5,800 ‘5,800 776 11,963 12,739 ] 204,401 50 years
7 : 843 12,264 13,107 203,558 | . _
8 894 12,213 §3,107 202,664 | . Amortizaclon rate:
9 947 12,160 13,107 201,717 ' £.06344429
1980 1,004 12,108 - 13,1071 200,713
1 1,064 12,043 13,107 " | . 199,649
2 © 1,128 11,979 13,107 198,521
3 1,196 11,911 13,107 197 325
4 1,267 . 11,840 13,107 196,058
5 - 1,344 11,763 ©13,107 194,714
6 1,424 41,683 1307 193,250
7 1,516 11597 - 13,107 191,780
8 - 1,600 11,507 13,107 i 190,180
9 1,696 . 11,411 13,107 . | 188,484
1990 S1.798 - 11,309 13,107 186,686
1 1,906 - 11,201 13,107 { 184,780
b 2,020 11,087 . 13,107 182,760
3 2,141 10,966 189,415

13,007
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