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Dofinitions of ‘thal Terms

Rai : Unil of land avea equal Lo
1,600 sg.m = 0,16 ha = 0,395 acre
Baht (H) - Unit of cavrency equal to 100 Satang
Changwat A political subdivision of the Kingdom
“of Thailand; the Fonglish equivalent is
province,
Amphoe A political subdivision of a provinge

(Changwat): The English equivalent
is district,

Ban A village
Hual A rivulet
Khlong A slream

Khao : : A mountain, a hill
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Table 3-1 Area, Population and Number of Households, Average Amual Rato
' of Population Growth, and Density of Population of Southorn
Thatland by Changwat {n 1970

i, N Arei_ R, P_Opuiilfi(_mn*~_ .. Numper of Avorage Annual Density of Populati
Changwat & Reglon 6. ke poreont .~ total male fomale  Touscholds Rate of Population f;m- o, 1?:1 atton
‘ (1000) (1000) (1000) (1000) Growth

b dwhole I(ingdom 514,000 100,00 34,162 17,002 17,150 5,304 2. 66  6ead

southern “Thailand 70,189 13. 66 4,269 2,148 12,126 768 | ' 2,70 60. 82
Chwmphon 5, 746 : .12 235 130 106 41 2,98 o 40.90
Ranong 3,426 0. 67 59 31 - 28 10 4.71 17, 922
sural Thami 12,811 2,49 434 217 217 "moo 2. 90 33. 88
Phangnga 4,100 0.80 135 71 64 23 3,84 32. 93
Nakhon 8i Thmnmarat ' 10,169 1.98 o7 468 469 _ 148 2.41 01.16
Phuket | 801 0.16 100 50 50 16 2,84 124, 84
Kyabi - 4,624 0. 90 148 76 79 25 4,90 32. 01
Phattalung 3,269 0. 64 208 148 160 64 2. 48 91.16
Trang 4,944 0. 96 326 162 164 56 3.10 65, 94
Satun 2, 669 0. 52 131 62 89 21 6. 51 49,08
Songkhla 6,673 1,30 621 310 311 124 2,18 93, 06
Pattani 2,018 0,39 330 166 166 67 1. 59 163,93
Yala 4,716 0, 92 199 100 99 41 2,92 42, 20
Narathiwat 4,228 9, 82 326 163 163 66 2,06 77,11

Sources Statistical Yearbook No, 29 (1970-1971)
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Table 3-2 Installed Elecivie Genervating Capacity
' as of Docember 1972

e ot AR P S AT s R A £ 8 A " e A s e .

lnst‘tlled (;onuatmg Cfap'toxty (MW x Unit)

‘Name or Tocation Hydvo .. _’{‘_hginlf}mm R
Steam Gas  Diesel Tolal,
w.-EAIQN_L-.&ﬁ 4
Mac Moh : 6. 26x1 1.0x8  15.25 15. 25
Chiang Mal | | CoLoxt v (
Bhumihol _  70x6 ' 420
North B_angkok .. TOx2 15x2 267.5 267.5
27, 51 :
South Bangkok o 200x2 16x4 460 4160
Bangkapi - 15x1 5 15
Rangkok Noi i . 15x1 15 15
Lumphini’ | | 1.4x6 13,4 18,4
I, Ox5 :

Total REGION 1&4 420 643,75 120 29,4 793.15 1,213.15

REGION 2

Ubolratana 8. 3x3 3 25
Nam. pung - 3x2 6
Udon "Thani 15x1 15 16
Nakhon Batchﬁsium 16x1 15 15
Sirindhorn 19x2 24
Chulabhorn 20%2 40
Total REGION 2 95 - 30 - 30 1256
REGION 8
Krahi 20x3 G0 60
Phuket , 2.65%4 10,6 10,6
Hat Yal 15x1 16 15
Tolal RIZGION 3 “ 60 15 10.6 86. G 85,6

Grand 'l‘OLdI {I-(;A'l) 616 103,76 165 40 008,75 1,423.96

e Y
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Table 3-8  WGAT Actual deneration Records
1962 - 1972 (Whole ‘That)

— A L . e e ey

Fiscal Peak Generation ]r]nérgj Generation Annual
Yoar e - Load
MW % Growth MEkWh % Growth Factor

1962 113 - '513_- - 51.7
1963 133 17.8 65 182 51,9
1964 178 33,7 780 28,9 50. 0
1965 235 311 1,097 40,6 53,4
1966 319 35,9 1,529 39,4 54. 8
1967 399 25,2 2,035 33,1 58, 2
1968 520 30. 4 2,612 28, 4 67,3
1969 638 22,7 3,308 29,0 60.3
1970 748 17.8 4,096 21,6 6.5
1971 873 16.6 4,793 17.0 62,7
1972 1,029 19,9 5,711 19.2 3.4

Note: Average peak tead and cnergy generation increased by 24.7% and

27.8% vespectively in past 10 vears (1962 ~ 1972},
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Table 3-6  Agricultural Income by Type of Farm

e s AL b 8 AL L P M e e

Type of income (%)
Type of Farm ) L

Rice 0Oil crop Eruit crop Rubber Livestock
Rice Cultivation 33 12 13 20 91
Rubber Cultivation - - b 66 14
Oij Crop Cultivation - 58 11 13 5

* income less than 9% is negligible,
Source:  Agriculture Economic Journal (Vol, 187-188) June-July, 1972,

Table 3-7 Family Nct Cash Income hy Type of Farm
(Unit; 1)

Agricultuve  Agriculture  Net Cash  Non Agr. Family

Type of fairm Cash Cash Net Cash
Income Expence Income  Income [ncome
Rice Cultivation 2,074 1,571 1,103 2,917 4,020
Rubber  Cultivation 3,514 1,233 2,281 1, 173 3,454
Oil Crop Cultivation 3, 761 2,367 1,3% 3,985 3,379
Average 3,329 1,509 1,820 2,101 3,921

Source:  Agriculture Lconomic Journal (Vol, 187-188) June-july, 1972,
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Tablo 4-1

Actual Data of Installed Ca'pacity and Energy Consumption in South Thalland

Whole Thatland

Unit 1964 1966 1966 1967 1968 1969 1970 1971 I“G(‘,;z)ase Remarks
b/ ol mstalled Capacity MW 616 62,0 64.9 76,6 o7.1 944 99,0  139.5 12,6 )
: LGAT System Mw (40, 0) (40, 0) {40, 0) (60, 6) (70, 6) (70.°6) (86.6) (85, 6) 11.6
Others MW (1. 6) (22, 9) @4, 9) (28, 0) (26.5)  (23.8) (14. 3) {63.9). 14,0
Gencration ' | ' |
| Peak Demand MW 13,0 24,0 29.0 41,0 49,0 64,90 50,0 61.0 18,8 Estimated value
EGAT System MW (6. 8) (17.3) (26. 0) (34, 3) {44, 0) - (48, 4) (43, 2) (42, 0) 30,1
Othors MW {6, 2) 6.7 (4.. 0) {6.7) (5. 0) (B. 6) (6. 8) (9. 0). b, 5 Estimated value
Energy Generation 10%wh 46,0 106, 0 136. 0 %03.0 . 246, 0 248.0 256, 0 270, 0 28.9 Including station service
g EGAT System 105w {21, 0) (78. 0) (130, 0) (189. 0) (212, 0) (214.0) (220, 0) (218, 0) 39.7
5 Others 10%kwn (25, 0) (27. 0) (6. 0) (14. 0) (34. 0) (34. 0) (36, 0) (64. 0) 11,7
3 load Factor (BGAT) % 36. 2 61.1 59.6 63,2 54.8 50,3 58,1 58.7 -
knergy Consumption 6 ‘ .
Industries 10 kWh 13.1 52,8 90,7 133, 3 162, 7 140, 8 128, 6 104.2 34,4 Including energy demand
for Stam Cement Industries
Nomestic & Commorelal IOGkWh 20,3 22,56 27.1 29.9 33.7 | 43. 0 51. 8 93.7 24.4
Others 10%wh - - 0.8 0.9 1.3 2.1 6.0 -
% Total IOGkWh 33.4 5.3 117.8 164, 0 187.3 185.1 182. 46 203,98 20, 6
; Loss Factor % 27 28 14 18 24 a6 29 26 -
Flectrification Ratio % 10. 4 1.0.7 11. 0 11.6 12.3 13. 9 13.2 15. 0 -
i Total Population 1()3 porsons 3,640 3,762 3,950 4,080 4,149 1,246 4,269 4,450 3.1
i Population Served 103 persons 376 403 436 412 610 652 564 663 9.0
} Blecirioity
Energy Genoration kWh/capita 13 28 34 50 59 58 60 61 24.9 Divided by total population
per capita as reference
Energy Genevation kWh/capita 37 46 58 ‘ 74 01 108 124 133 20.3







Table 4-2 Peak Gonerating Capacity of Souwthern Thai Systom

. Ingtalled Capacity Peak Genoration
Year Name of Plant B -

MWxUnit (,un*:ulatwe MW Increase
Total

1964 Krabi Steam Power 20 x 2 40,0 6.8

: Plant No. 1, 2

1965 | 40. 0 17.3 55

1966 40.0 26.0 456

1967 Phuket Niesel Powor 2.66 x 4 50.6 34,3 38
Plant :

1968  Krabi Steam Power 20 x 1 70.6 44,0 28
Plant No., 3 '

1969 T0.6 48,4 " 10

1970 Hat Yai Gas Turbioe is5 x 1 86.6 43, 2 -i1
Powor Plani

1971 856.6 42,0 -3

1972 | 85. 6 47. 0 12
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‘Tablic 4-3

Load Irorecast for Southern Thatland

;r Unit 1972 1973 1974 1976 1976 1977 1978 1979
:;__popuial-ion _ : : ' o - . T
i Total Population 103 porsons 4,620 4,800 4,950 5,100 6, 260 5,420 5, 590 5,750
Population to be Served 103 porsons 810 1,080 1,360 1, GGO 1,910 2,130 2,360 » 640
Electricity : '
Fleetvification Ratlo % 17 22 27 32 36 39 49 46
pomestic & Commercial kWh/capita 139 147 156 149 168 167 177 182
congumption per capita '
Energy Consumplion
Industries 105 kwh 110 121 133 147 160 150 150 150
Domestle & Commercial mg kWh 113 169 212 247 302 355 418 481
‘ Total 1 : f
foss Tactor o £ o "% K E5 "% s °3%
Energy Generation 108 kwh 207 369 448 65056 6572 631 710 788
EGAT System 108 xwh (245) (310) (388) (465) (552) (631) (710) (788)
Other 106 kwh { 52) ( 59) ( 60) ( 40) ( 20) ( 0 { 0) ( 0)
Max. Peak Demand MW 66 69 84 95 108 120 135 150
FEGAT System MW { 47 { 60) ( 76) { 90 (108) (120 (136) (150)
: Other Mw ( 9 ( 9 ( 9 { 5 ( 3) ( 0 ( 0 ( 0)
Load Factor (BEGAT) % 59 59 69 59 60 60 60 60
+ Energy Generation/capita kWh/capita 62 76 89 97 107 116 127 137
| Unit 1980 1981 1983 1983 1984 1985 1986 "
Population :
Total Population 103- persons 5,890 8, 040 6,182 6,330 6, 480 6,620 6,770 2.9
Popalation to be Served 103 persons 2,950 3, 220 3,460 3,740 3,950 4,170 4,470 12.9
Electyicity
Ilectyification Ratio % 50 53 56 59 61 63 66 -
omestic & Comruarcial kWh/capita 190 198 208 217 234 249 268 4,5
Consumption per capita
Energy Congsumption
Industries 106 kWh 150 160 150 150 160 150 150 -
Domestic & Commerelal 108 kWh 5GO 637 725 812 227 1,036 1, 153 18,2
Total 108 xwh 710 187 872 962 1, 0% 1,188 1, 303 13,8
fLoss Factor % 20 20 20 20 20 20 20 -
! Energy Generation 3108 KWh 887 983 1,090 1,202 1,346 1,482 1,629 12,9
! EGAT System 108 kwh (887) (983) (1, 090) (1,202) (1, 346) (1,482) (1,629) 14,6
. Other 10 kWh ( 0 ( 0 { o ( 0 ( O { 0 ( 0 -
Max. Peak Demand MW 166 184 204 226 248 273 300 12.9
EGAT System MW (166) (184) (204) (225) {248) {273) (300) 14.2
Other MW ( o { 0 { 9 { 0 { 0 { O ( 0) ~
Ioad Tactor (EGAT) % 61 61 61 61 62 62 62 -
* Energy Goeneration/capita kWh/capita 148 163 150 208 224 240 10.2
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* Dvided by total population
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Pable 4-6

KW and kWh Balance in Sowthern Thailand

" Reserved
Peal omand Installed Capactly Dopend- Resorved Energy Firm  Average Resexved ‘Energy
In- Bxist- New able Capacity Pemand  Energy  Enerpy Enorgy From Remarks
_ Total . . - :
erease ing Plant Capacily - - : ‘ From Firm  Average
MW (%) {MW) {MW) (MW) (MW) Mwy % (GWh) (GWh)  (GWh) (GWh)  (GWh)
47 - 106. 6 - 1106, 6 71.6 69. 6 127 297 533 533 236 236
G0 28 106. 6 30,0 136. 6 91.6G 76. 6 128 369 Ty BN 348 348 Surat Thani Steam 30 MW
7% 25  106.8 30,0 186.6  91.6  6L.6 82 A48 717 717 269 269 .
90 20 106. 6 456, 0 161.6  106.6 61.06 69 505 730 730 226 226 Surat ‘Thani Gas ‘Turbine
' 15 MW '
105 17 106. 6 456. 0 151, 6 106. 6 46. 6 45 572 730 T30 168 168
120 16 106, 6 85. 0 191.6  143.2 71.6 60 631 850 922 219 201 Pattanl Hydro 40 MW
136 13 106.6 86.0 191.6 143, 2 G6. 6 40 710 850 922 140 212
160 i1 106. 6 86. 0 191.6 168. 2 41.6 28 788 860 922 62 134 Central-Southern Tie Line
' 1st Stago
166 11 106. 6 116.0 221.46 186, 9 66.6 33 887 904 979.9 17 92.9 La Ngu Hydro 30 MW
184 11 106.6 983
204 11 106. 6 1,080
226 10 106, 6 1,202
248 10 106. 6 1,346
273 10 10G.6 1,483
300 1,629

10

106. 6

4-13






Fig.4-1 Daily load Curves in Southern Thailond (Rs)
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Fig.4-2 Power Developmenl Progrom in  Southern Thailend (Ra)
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Fig. 4-3 Supply and Demand Balance’
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A,

B.

C,

Table 6-8

Maximum Rainfall and Maximum Runoff

at Khlong La Ngu Gaging Station

Table 6-9

1-day Maximum Rainfall
(i)

1122
164.7
712
66, 9
100. 5
169.8

Maximum Iiltno ff

{C. AL

cu. m/sec.

a8
130
199

29.4

91.6
123
204

Flood Tlow al Project Site

80 sq. km)

Flood flow ag obtained from the synthetic unil hydrograph

Return Period-yrs,

10

25

50

160
500
1,000
10,000

192
220
266
303
304
439
587

IMood flow as oblained from flood Irequency analysis

Return Pervied-yrs.

10

500
1,000
10,000

202
249
284
319
402
487

Flood Flow-Cu,m/sce.

Flood Tlow-Cu.m/sec.

Flood flow us obtained by Austrian formula 450 Cuon/sce.

G- 11



“Table 6-10

Evaporations Recovded at Khlong La Ngu

Gaging Station (Class A pan)

e

(Unit: nun}

it

Month

Ape,
May
Jun,
Jul,

Aug.
Sep.
Cct.
Nov.
Dec.
Jan.
Feb,

Manr,

Teotal

T~ Water Year

S

\__\‘

1968

83.17
90.1
O7. 4
101. 2
125.8
132. 4
164. 1

1968

156.3
123. 4
83.6
93. 5
107.9
88. 8
85. 6
69.3
80, 2
111. 6
117.1

131. 8

1,249.1

1970

107.6
103. 6
| 88,1
XeH
84.5
.2
69.3
88.3
118. 2
4.1
122.2

1,182 1,271.G6

167 140.1

1971

1972

Avarago

101. 9
98. 4
109, 0
98,1
o97. 2
70, 4
92. 2
69. 3
124,59

122.7

148, 0

126, 2
127. 2

01,9

8%. 0
107. 1

87.9

134.6
115.0
94.4
94, 4
102,19
- 90. 4
79,3
82.1
84.8
120. 0
121, 6
141, 5
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Table 8-1 Outline of Alfornative Schomes

P Lkt

Description

mstalled Capacily
Max. Discharge

kifective Head

Annual Enorgy

Length of ieadrace Twmel
piameter of leadrace Tunnel
Construction Cost '
Construction Cost per kW
Construction Cost por kWh
Surplus Benefil

Benefit-Cost Ratio

cu.m/sco
m

10% Lwn
m
mn
106H
1099
¥
1053

M it AL et b b rt nr

{A) {D)
30. 0 35,0
21. % 21,2

170 196
67, 9 68, 4

1,520 4,250
3.0 3.0

272 384

9, 070 10, 970
4,70 5. 61
8.6 4.8

L, 3 1.14

Table 8-2 Calculation of Qutput

A A ke

Unit
Avalable Discharge cu.m/scc
Intake Water Swiface n
Tailrace Water Surface m
Effeclive llead m
Output kW

Firm Peak Qutput

gf]:;g:i;? ( l)eponc.lab!e
Capacity)
ez 20.6 -
265 255
82 82
170 160
27,700

30, 000
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Table §-4 Expansion Program of 116 kv Transmission Lino
in Southern Thailand

A an A & ¢ i kot -

Numbor Length  Scheduled

Scelion Voltago

of cet. kin Completion
Takuapa ~ Ranong 115 kv 1 cot i17. 2 in 1973
Thuirg Song ~ Surat Thani 115 kv 2 oot 121.5 in 1973
Hat Yai ~ Yala 115 kv 1 cet 115 in 1974

Yala ~ Narathiwal 1156 kv 1 cot 75 in 1975

- bens AR, an s

T'abie 8-5 Outline of Interconnection Scheme Conhecting
Southern and Cenlral Systems

= e - - o e ek be e o s e ad e -

Number  Length  Scheduled

Sectlon Voltage of cct. km Completion
Cha~am ~ Prachuap Khiri Khan 116 kv 1 cet 190 in 1976
Prachuap Khivi Khan ~ Langsuan .~ 115 kV 2 cct 240 in 1979
Langsuan ~ Sural Thani PG kv 2 cct 80 in 1979
Langguan ~ Ranong 115 kv i cot 40 in 1079
Banpong 2 ~ DPrachwap Khiri Khan 230 kv 2 cet 240 in 1083
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in Meter

Eievetion

T 7w Vi onth
Month - on
m 10%m3 m 108 m N
Jon. | 2700 | 844 | 2700 | 844 | Jon.
Feb. | 2700 { 844 | 2700 | 844 | Fob
Mor. 2700 | 844 | 2700 | 844 | Mo
apr. 1 2700 | 844 | 2680 [ 674 [ Apr
Moy 270.0 84.4 | 268.0 | 674 Moy
Jun 270, 0 84.4 | 268.0 67.4 Jun,
__:!.':‘.l._'._. __?7_0,9_ ,,,Qt};f},_ 268.0 - 67.4 ‘_J_Ul‘ _
Aug. 270.0 _ ¢ 844 | 2680 | 6724 | Aug
_Sept. | 270.0 | 84.4 | 2680 | 674 [ Sepl
oet. 270.0 84.4 269.0 5.9 | ool
Nov. | 270.0 | 844 | 2700 | 844 | Nov.
D8G. 270.0 84.4 | 2700 84.4 Deo. |
. grNor HWL2700 .
270 - J; Gl /7
264.0cu.mysec-month
265 -
13 2.0 cum/sec-monih
260 -
_ Min LWL 2550
255 wf mm— = e T {E!?:ggg%‘ﬂiﬂ‘: e B ittt R EChies St el
d_.. SR P e
Jon. [FFeb. | Mar. J Apr. | Moy | Jun.|Jut. | Aug.|Sept|Oct. | Nov | Dec.

PRI

Symbois ( Unit | cum/sec-month)
Va-l ; Storage ot the end of previous sonih
Va Storage of the end of cwyrent month
Vo Standard  upper. timit of storoge
Vi, Slandard lower Jimit of storage
Vioax Moximum storage '
Yin Minimum storage
fn Overtlow in current month
Gn Intiow in current month
Qn " Discharge for power in current monih
Qinox . Maximurn discharge for power
Qu ; Standard {upper ) discharge for power
QL : Minimu discharge for power
Constanis { Unit. cum/sec-month )
Qmax =  792.0
Qu w 264.0
Qv = {32.0

Vinox == V-t FQn — Qa

Vmox é Vn-l "' qn - Qn ':.'..‘..:___4){

Basic Formulo

. S Vﬂ =z Vﬁ"J 1 qn --Qn
Vo = Va1t qn — Qo ~fa
s = Va1 £ qa Qn - Vemox

Operation Rule

1. Vet Ga B Vu tQwox s &> Qn = Qmex

2. Vo tQuox DValtqn 2 Vu 4Qu =% Qn = (Valtgn -V ) ,QL)
3. Vu +Qu >Ve-1t qn & VLA Qu ReTER Qo o Qu

4, VL+Qu>Vaoitgn £ VL +0L e Qnoer [(Vaslb Qe -V },0L)
5 VL1QL >Vn-t4qn 0L “ Qa = QL

8. QL >Vo-tltqa & 0 = Qe (e
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Table 0-1 Compm‘ison of Accoss Road

Rtoute A | . | Route B

}Ql_lanl;ity. cq;;{m Q'uantity Cost
(km) (108 ¥ k) (103 ¥
Flat Area B 1,000 7 1,400
Mountain Area 18 18, 000 10 10, 000
Reservoir Area _ 12 8,500 3 9, 500
" Othors 5,400 - 8,300
Total 35 28, 000 50 929, 600

9 4
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Table 10-1

[

R o A b LR PV AR 1R M L ALy R e A e

10--

Summary of Estimated Construotioﬁ Cost
{Unit: 103 Baht)
B Item T o ~(;:0.‘3t
1. Govorating Facilitios - 200,500
**** 1.1 Civil Wovks "-1“3;‘.200
{1} Access Road 28.000
{2) Constructibn Facilitios 5, b0O
(3) Dam 17, 900
@) Intake 2,700
(5 Headrace ‘I'unnel 33, 900
(6) Suvge Tank | 3,100
{7y Penstock Toundation 8, 200
(8) Powerhouse | 15,300
9y Swilch Yard 1,200
- (10)  Contingency 17,400
1.2 Hydrauwlic Equipment 22,800
(1) Gates and Valves 3,200
{2) Penstock 16,700
{3} Screen 80¢
(4y Contingoncy 4, 100
1.3 MElectrical Equipment 53, 600
1y 'rarbine 15, 460
(2) - Generator 19,800
(3 rransformey 4,100
(4) Accessories 11,600
(6) Contingeney 2,600
Wz. Transmission Lino 21, 6&_}_&
mz']_ 'l‘ransmlssio.l;“]:i‘ne 17 ;—(;00
%2 Switch Yord al Phattalung 3, 500
2.3 Contingency 1,100
ng_mﬁggincering Fee 11,400
_4 Administration Cost 9,100
0-_“1'[1?1”&3“1(33!, during Construction 20,400
Grand Total 212,000
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Table 11-1 Er’lualim(l'_z\nnual Cost IFactor fbr_Projoct

s s g

Transmission Line

Itom ' Gonorating Plant
| cost(103 Baht) ' 247, 000
gorviceablo Year 50
Annual Interest Rate 7.0%
Equalir.éd Amnual Cost Iaclor
(1) Intorest and Depreciation 7.26
(2) Operation and Maintenance 0.70
(3) Administration 0. 30
Total 8. 26%

25, 000
40

7.0%

10. 30%

it et rn e mabmp bt

Table 11-2 Annual Cost of La Ngu Power Plant

(Unit: 10% Baht)

Genovaling

Transmisgsion

Iter facllities Line Total
i, Interest and Depreciation 17,910 1,880 19,790
2, Operatlon and Maintenance 1,%30 620 2,350
3, Administration 140 80 820
4. 'Total 20,380 2,880 22,860

e
b
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Tablo 11-3 Comparison of Alternative 'Thermal Powoer Plants

i Bk A AP £ L RS S e P e LR A 12 £ AR LA, b Bk £ £ mmg.

1.
2
3.
4.
b,

6.

.
8'

10.
1.
12,

13.

14!

Itom : . Steam Diesaol

Plant capacity (MW) ' : _ 60 35
Unit capacily (MW) x Number of units J0x2 5x7?
Plant factor (%) . ' ' 70 | 50
Annual energy production (MKWh) 368 - - 131.4
Station sorvice use (%) _ 6 | 1.8
Annual available cnergy (MkWh) 3486 129
Thermal officiency at gending end (%) | _ 31 : 35
Annual_ fuet bonsumptloﬁ (10613) 99 32

(C-Heavy oilj
Service life | 25 * ‘15
Construction cost (10° #) 460 200
Fuel cost (with tax) (B/8y 0. 53 0. 53
Annual cost '

Fixed cost (106 %)) 52,4 26.4

Variable cost (106 B : 53. 4 17.6
Beneftt per kW (¥) | o7sl/ 8802/
Benefit per kWh (¥) 0. 1643 0. 1365

52,4 x 10° ¥
60 x 10° kW
;2645100 B

2 36 % 10T kW © 880 W/kW

Note: 1/ x 1.12 = 978 ¥/kW
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Tablc 13-3

Area of Land Holding by Slze in Changwat Satun

\Ai-:!—lphu(-)m

LT

100

King Amphoc Changwat
Muang La Ngu E‘:I‘un 8\3? a " Total
Area e e e SN <A e

Arca o Area o Arvea Area g

Size {rai) 0 {rai) 0 (val) (ral) 0

under 9.9 1,886 25 1,127 35 221 29 3,234 28

W0 - 29.9 3,949 53 1,657  §1 350 45 5,956 .52

30~ 54.9 1,208 17 37t 142 18 1,774 15

55 over 372 5 91 3 63 8 520 5
Total 7,468 100 3,246 100 776 100 11,490

Table 13-4

Source: Census of Agriculture 1963 (Changwat Satun)

Number and Area of Land Holding in Changwat Satun

Total Ownor Cash Crop Others
Holdings return  return
. 11,490 11, 166 15 17 292
Changwat “fotal (240, 475) (238,049)  (32)  (132)  (2,2062)
Muan 7,468 7,255 8 1] 194
ang (165,451) (163,725)  (25)  (li4) (1, 587)
La Ngu 3,246 3, 160 5 1 80
- (56, 681) (56, 065) (5) (3) {608}
King Amphoe 776 75] 2 5 18
Thungwa (18, 343) (18, 259) (2) (15) (67)
( ) Arvecain rai

Source: Census of Agriculture 1963 (Changwat Satun)
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Table 13-8

Statistic of Trec Crops in Changwat Satun (1973)

Tree Crops

Rubber

Cocon
Kapok
LLemon
Coflec
Pepper
Tama rind
Qil palm
Tangerine
Mangocs
Duvian
Rambutan
Mangosteen
Pomelo
Banana
Banana

Lamut

Custarvd apple

Jack fruit
Grave
Lanset
Orange
Yack fruit

Cashew nut

Total

Arca plated

o fpat o

109, 896

22,751
480
1,288
966
176
325
12, 000
4, 466
250
3, 560
6, 679
25

48
2,821
9, 870
723
20
917
152
189
105
2,517
816

18,037 vai

Note: 1/

L

Average Yield

1/(6 — 8 gram/rai (Native Varicty)

2 - 3 kg/ral
t,

(Improve Variety)
000 nut/rai
100 kg/ral

3,000 ~ 4,000 fruit/rai

400
400

100

25

1, 000
600
40

1,000 -

i0
i0
100

120 -

500
20

25
1,

4
b,
2,

800 sced/Lree

100 kg/vat
500 kg/val
800 kg/rai
{no yleld available)
200 fyuit/vai
100 frult/vai
50 frudt/rai
000 fruit /tree
000 fruit/tree
70 Ivuit/iree
500 fruit/rai
000 fruit/rai (Baby Banana)
000 fruit/tree
20 fruit/trec
20 (ruit/iree
250 frult/tree
150 fruit/trec

(Native)

700 fruit/tree
SO frudt/oree

‘The average yield of Chapgwat Satun is extiemely
low with that of other Changwats,

25
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Table i3 *10

Planted Area and Average Yield by Crops in 1972

T | Planted  Average o Planted Average
Cirops ~  areain  yield per Crops area in yield per
: rai rai {kg) rai ral (kg)
Ricc" 22, 856 280 Oil Palm 7,200 2,000 Y
Banana 12,843 700 Caoconut 2,180 900 nut
 Beans 1,676 180 Rubber 4, 650 45
Sweet Cérn 3,402 360 Jack fruit 1,820 500
pine apple | 2,901 1,200 Mangocs ‘l, 548 1,250
Othei‘s i, 284 Rambuta_n 1,432 1, 500 fruit
| Others 4,173
| (Durdan, Ovange)
t'otal 44,962 Total 22,973
Note: 1/ Vreesh frults bhunches

'fable 13 -11

Statistic of Livestock in 1972

————— e

Buffalows 04
Caltles 1, 480
Pigs 3,180
Chicken 19, 860
Ducks 310

) 8--217



Table 13-12
' Project Avea

Anmnual Average Gross Income per Family in Sctileineit -

- e - mam

Average Yamily

Crop Year _
' . Income (B

ot e e At oo aran,

irop Year Averge I'amiiy

lircome (¥

9,980

8, 190 1970
1968 9, 620 1971 10, 260
1969 9,575 1972 10,430
Note: Average gross income per family cxpectcd at the planning stage

of the Project was 7, 200 Baht,

Table 13-13

Principal Factories and Public Facilities in Scttlcmcnt
Project Avea in 1972

Rice Mill {Diesel) 6
Saw Miil 1
Block Smith 3
Access Road 250 kim
Ratelite Road 90 "
Paved Road 4"

Schiool o 13
Residense for Teacher 20
Head Office 2
Wells 78
Tunk Irrigation Systemn 1
Local Marvket 7
Small Store 60
Kleciric Facility (Dicsel) 3

(Total 47 KW)

13-28
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| 1) Elxlsting Roporis

B {8) "Hydroelectric Project of Ta Ngﬁ, Protiminary Repoxt"

" SOFRELEC, May 1968

() "Design flood study for Klong La Ngu Project!
National Energy Authority,. August 3‘1_. 1972 |

.(o)" "I{iong La Ngu Projoct.llydmlogieal.Report"

National Enérgy Authority, Juns 19, 1972

{d) "Geblogical Investigation Report of X.a Ngu Project, Satun Province!
Natlonal Energy Authority, August 1972

{e) "Necessity and Sumniary of Im Ngu Project" Mr. S. Nagao, a Coldmho
Pla:i Ex_pert, J}ihe-ld, 1979

(fy “lFor La ﬁgu 'Project Study' Mr, S, Nagao, a Colombo Plan Expert

 May 20, 1972

%) 'Topographioal Map

Scala of 1:50,000 13 sheets  Sheot No. 4922, 4923, 4932,
- | 5022, 5032
Scale of 1:10,000 1 sheet

Scale of 1:2,000 1 gheot
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Khao Chaison

Khlong Phya Tong,
A, Muang

Nakhon 81 Thammarat

Narathiwat

~_Poriod_(Water yoar) -

1952(Apr.) to 1971 (Dec.)

1956 Jul.)
1954(Apr. )
1056 @ul.)

1966(ul. )

1952(Apr, )
1954(Apr.)

1960(Apr.)

1960(Apr. )
1911 (an. )

1952(Apr.)
1964(Apr.)
1964(Apr.)

1956¢7ul. )
1958¢Jul.)
1963 (Dec. )

1960 Fun, )

1963 (Apr.)
1912¢Jan. )

1914(7an. )

1970Mar. )
1970{Mar.)

~ 1970(Mar. )

1970(Mar. )
1970(Manr. )
1970(Max. )

1970(Mar. )
1970(Mar. )

1971 (Dec. )

1972(Mar.)
19721ar. )
1870{Mar.)

| 1970(Mar. )

1970(Mar.)
1970Mar.)

1963(0ct, )

1968{Jun.)

1965(Dec. )

1965(0ct. )

Period of Non~

AL g b e n e i et
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(d)

Dally Rainfull Data .

Changwat _Slation

Satun A. Muang
A. la Ngu

Trang A, Muang

Runoff Data

Catchiment Area

Toong Nul
Ban Tha Pardu

68,0 sq. km
1,801.0 sq.km

A, La Ngu 80.0 sq.km
Dally ovaporation data

Changwat Station
Hatun Khlong La Ngu

FPeriod

Poriod of Non-Record

1962(Apr.) to 1969(Dec.)
1962 (Apr.) to 1969(Dec.)

1962(Apr.) to 1969(Dec.)

Poriod
1960(Apr.) to 1970(Max.)
1966(Apr.) to 1971 (Mar.)
1965(May) to 1971(Doc.)

Porloc

LTI s e L

1968(Sop.) to 1972(Cet. )



-4) Geological Data
(8} Tho roport of geologiec survey for I,a Ngu Project, Trang April 1971
{ln 'That) | |
(®) - Boring logs and monochromo core photbgraphé (12 holes)
Boring cores slores at site were not available for observation
(0) Soil matoevials survey aﬁger boring logs (12 holes)
((!i) Roesults of perm.eabillty tests in § core boring holos

{e) Tost results of clay core materials and concrote aggrogates (1 set)

5) Elactrioal Data
(a} Reports prepared by Mr. Nagao, a Colombo Plan expert "A stl_ldy of
the Load Forecast!
"Power Feonomical analysis (for the opthunum system planning)!
() "Minerals production oxports and domestic consumption of Thailand
(1960-197 1) prepﬁred by Ministry of Industry |
(¢) Monthly generation data (1972)

(d) Eleotric Power in Thalland (1970)

0} Agricultural and economic data
(aj Statistics
Statistical yearbook (Thailand 1970-1971)
Agricultural Statistics of Thailand (1968, 1970}
{(b) Data on land seltlement
Self-help land settlement in Thalland

Annual Report (1970) Department of Public Welfare

-
=
o



(¢) Soil survey
Recounnaissance sofl survey of ponlsular ‘l‘h_ai_land '
Recomalssanco soil survey of ru'bher aroa in 'l‘llhilatlcl
(@) Others

The third national economic and soolal development plan (1972-1976)
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Fig.l:‘i-«l Pawer Flow 'and'Volfoqe Requlatlon'
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Fig. B~2 Power
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Fig. 8-3 Powey

Flow ond Voltag Regutotion
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Fig.8-4 lmpedance Map ({00 MVA. 115kY Bose 1980)
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Table C-2 Result of Permeability Test

Dii-t (Length; 85, 0 m) DH-1
D(}P[h ] ;—qu L.ugeon I)C!)th | ‘ [.oss 1 .
tested | Pressute \\;:(l\e‘x' 8 tested | Pressurve |- v:u:*“ B
from m 4 ¢/ /min/ from m WEEE 10 /m/min
to m kg/em? | £/m/min| 10kg/em? to m kg/em?®  |f/m/min| 10kg/cm?
T 14 ~ 17 4.2 242 58 53 ~ 56 10.' 0,%7 ——0:5?\
' 6.* 28.” 46 15.2 0.%? 0.4
17 ~ 20 4. 3.} 7. 56 ~ 59 10.° 1% 1.
7.0 6.7 8. 15,° 2.° 1.
20 ~ 23 3.1 12.° 24 59 ~ 62 11.° 34 3.
7. 14.5 19 16,6 6.6 4.0
23 ~ 26 5.8 3.8 6.8 62 ~ 65 IS 28 2.2
8.t 0.8 8.! 7.} 34 2.0
26 ~ 29 57 8.’ 14 65 ~ 08 12,0 32 28
8t 110 12 18.° 4.2 2?2
29 ~ 32 (1% 3. 5% 68 ~ 71 12,4 3.3 4.}
9.4 18,2 19 18.7 £3.¢ 72
32~ 35 68 7.1 I 1 ~74 12.° 7.3 5.7
102 122 12 19 15.¢ 7.1
35 ~ 38 1.3 14t 19 74 ~ 77 13.9 5.t 3.8
110 18.2 17 19, 1. 6.!
38 ~ 41 7. 0,07 0.%* 75.5~80 13.4 1.4 1.°
117 0.83 0. 20! 2.7 1
4] ~ 44 8.2 0 { 80 ~ 83 13,8 3.2 2.8
12, 3.3 2.7 20,2 4! 20
44 ~ 47 8.7 1.2 1.9 83 ~ 85 14.? 2.3 1.6
3. 1.6 1.2 21,9 3.5 1.6
47 ~ 50 9! 4.5 4.2
£3,8 9.2 6.7
50 ~ 53 9.6 0.9 B9
$
L. 14. .,..!:1._.._..,#_*_,__{:.2 .....




Tahle C-2 Resull of Permeability Test {Cont'd)

DH-3 (Length; 45, 0 m)

DH-4 (Length; 25,0 m)

Depth
tested
from m

12
15

18
21

~ 21

~ 24
24 ~ 27

~ 30
~ 33

27

30
33 ~ 36

36 ~39
39 ~42

42 ~ 45

Pressure

Loss I_;llgGOII
water £/m/min/
¢/wm/minf 10kg/cm?
6.0 33
155 54
29 126
47.2 135
16,7 60
30! 72
30,7 94
46,8 96
55, 190
24,7 59
30.° 48
17.° 38
23,7 34
65.8 140
26,8 47
33,7 40
29,7 49
43! 48
69.! 350}
5. 7.!
9,0 8.5
5,7 7.6
10.° 88

Depth

tested | Pressure '.i'?t(:: Lugeon
from m ‘ 2/m/min/
tom | kg/om? |&/m/mini0kg/em?
1o~ 48| 1 22,6 206
' 2.1 30.7 146
3.2 374 117
45~ 751 1.3 9,1 70
2.5 14,1 56
39 20,8 53
7.6~10° 15 22,7 151
3.0 31.6 105
4.8 47,3 103
10.6~135 | 1.8 5.! 28
3.5 10.2 29
5.3 '18.7 35
13.6“" 16.6 2.0 1.2 ().0
3.% 3.7 10
6,0 7.1 13
16.6~196 | 2.2 4.4 20
4.4 14,3 33
6,7 21,7 32
19,6~228 2.5 7.2 32
4.9 13.7 28
7.4 181 25
22 ~25 2.1 1.0 3.7
5.2 2. 4.7
3 s 6.2 7.7




‘Table C-2 Result of Pexmeability Tost (Cont'd)

DH-6 (Length; 25.0 m)

DH-7 (Length; 25,0 m)

Depth
testod
fromm

9~ 12

12 ~ 15

15~ 18

18~ 21

21 ~ 24

22~ 25

L

Pi¢ssure

N B, A

A-0-4

] i Depth - : e
;ftii Lugeon tested | Pressure ‘:‘;{:i‘ Jugeon
¢/m/min/ from m R/m/min/
9/m/wmin | L0kg/cm? to m kg/em? | &/m/min [ 10kg/cm?

8.3 92 074 37 09 11,8 131
11.2 62 1,8 18.3 102
23,1 - 83 2,8 24,6 88
11,0 100 3™ 62| L 15,2 138
12,7 55 2.3 24,2 105
13.° 40 3.3 30,2 86
0.7 5.0 64 981 1. 15.7 112

2.4 8.% 2.8 18.% 67
4,3 10 4.2 25,0 60
2.7 18 9.8, 128 1.6 14,2 89
5.0 16 32 | 25 78
5.4 11 4,9 40,7 84
0! 0.56 128, 158 1.8 27! 151
0,93 0,08 3.7 35,4 96
0 0 5.8 3! 66
0.? 0.%% 15,85 1885 2. 29,7 141
0,4 0.%¢ 42 352 84

1.2 1,94 6.3 66
0, 2.2 1832219 | 2.2 29,0 126

1. 30 40 36,7 80

2,7 3. 7.0 43,7 62
0,03 0.! 215 25 2,53 0.0 40

0 0 s.! 224 44

0 0 7. 33, 43 |
0,03 0.1

0 ¢ Note;

0,03 0.04 All data in this table are given from



Table

G-3 Test Result of Concrete and Concrete Agregate *|

: Portland cement Design strength 260 7
Cement type 11 (kg/cm?)
_ | ] (Flephant hmnd) . Water (k;,/m’) 158
Maximum size 4.9 o oot
{mm) Q9 N 287
8 : g (kg/m?)
e ; ol o
B | Specific grarity 2,12 O x oo M
o SO A o Fine aggregatd 892
kﬂ Abqoxption (%) 0. 50 g, b (kg/m’}
o e - R B B e ] E
o | Unit weight . w1 | Coarse dggxe
® : ¢ |-
b (t/m?) 1. 303 A = gate (kg/m3) 1,010
S . 5 I I N A A
O | Los Angeles  Water/Cement
abrasion*2 (%) 13, 44 A 0.55 ¢ 0.02
5 No. 4 2, 45 Water 3. 341
E: No. 8 25, 65 & o | Cement 7,175
s e E C\f/ . S
L [ ne ¢ e-
‘é No. .16 53.85 'ﬁ £ 1 n;(;;gglc 23. 035
gj B2 No. 30 76, 80 8 | R R
0-’ — - — 34 .q: 3 .
EB 3 No. 50 96, 15 b C;j"::{.:’(’ ABREC 25, 12
e < ate
.El ( O R
f,‘,’ A No. 100 : 9. 40 0 Slump (cm) 6,0
870 - S E————
i pan i00, 00 g 8 days a6
....J..:{:;« |
MEH. M. 3. 54 . azﬁnﬁ‘ 184*4
‘Spccific gmuty 2,65 ggg 28 days 238
. — - 2
Ahamptlon (%) 1. 50 17
Note:
*1  These tests were performed in the Soil and Materiais Testing
Lahoratory, NIEA, and all data in both tables are given by the
same office,
*2  ‘l'est was performed on the sample of grading A in designation,
*3  Mixing designs and calcurations are carried out in accordance
with the designations of U. 8. B. R. "Concrete Manual®,
*4  The specimen which shows the valve 184 is poorly capped.
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LOG OF CORE BORING
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Table -4 mecromental Production Cost of Cultivation by Year and Input

it 100

— e i s ranan mae

Itom | ' Opei‘ating Poriod (6th to bith)
Cmpwt: Seed 0.80
fe_rtilizer | S 7.45
Pesticide | B ] 271
Human Labouy ' 26. 67
' Equipments & "Tools - 4.15
_Miscellei;léous - | 3. .27
Total S 14,03
‘Table Ii-b Distribution of Landholdings in the Projéct Area
Alli?tt'ed ;\rea o Number of | o
in ral Tamily
Pregent: o o )
{(without)
18 rai 66,700 73.8 3,150 | 19,9
26 rai 20,125 26.2 8056 | 20.3
‘Total 76,826 100, 0 3, 966 100. 0
Wilh
project:
18 rai 120,600 76.3 6,700 81.7
26 ral 37,500 23,17 1,500 18.3
‘fotal 158,100 .100. 0 8,200 100. 0
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Table E-8 DBenefit and_Cost Tlow by Year (At market prices)

(Unit: Million Baht)

s . (I N b AL L oA LA JERTPENR o

1st 2ad  3rd  4th  6th  Gth  wh  Bth oth 1ot ilth  12th  18th  14th  isth  16th  17th

Donefit |
{1) Agricultural Output : | _ 112,08 115,68 121,13 127,26 136,08 140.13 143,45 145,86 147,69 149,82 151.66 = 163,92
(1-D)  Domostio Currency _ 112,08 115,68 121,13 127,25 186,08 140,13 143,46 145.86 147.69 149,62 151.66 163.22

(1-F)  Foreign Curi‘enoy

Cost
(?) Construction Cost _ 40.42 175.08 65.40 80,29 109.11
@-1)  Unskilled labour 11,11 1¢.60 16.87 17.39 21.92
(2-S)  Skilled labour " 7,41 1173 11,25 11.59 14.61
(2~-D)  Domestic materials 21.90 46.75 37.28 28.51  31.86
(2-¥)  Imported materials _ 22,80 40,72
{3) Operating Cost . 10,73 10,73 10.,Y3 10,73 10,73  10.%3 16.78 10.73 10.78 10,78 10.73 10.73
(3-1)  Unskilled labour 1.8 1,88 1.88  1.88  1.88 1,88 1,88 1.88 1,88  1.88  1.88  1.88
(3-8)  Skilled labour : 0,80 0.80 0,80 0,80 06,80 0.8  0.80 0.8 0.8  0.80 0.8 0,80
(3-1)  Domestic materials 6,43 6.43  6.43  6.43 6,43  6.43  6.43  6.43  6.43  6.43  6.43  6.43
(3-F)  Imported materials .62  1.62 1.62 1.62  1.62  1.62 1,62 1.62 1.62 162 L.62  1.62
@) Farmer Agricultural Cost 44,03 44,03 44,03 44,03 44.03 44,03 44,05 44,03 44,08 44,03 44,03  44.03
@-LY) Tamily labour (Unskilled) 23,10 23,10 23,16 23,10 23.10 23,10 23,10 23,10 23,16 23.10 23.10 23.10
@-1Hy  Hived labour (Unskilled) 2,67 2,57 2,57 2,67 .67 ZOY 2,57  2.67 267 257 2.7  2.67
(4-1)  Domestic materials 1,21 1.2 121 15,21 1L21  1L21  1L.21  1L.e1 12l 1L21 1L21 11,21
(4-¥)  hnported materials 7,16 716 .16 7,16 7.6 7,15 7.5 7.16  7.16 %15 7.16 7.15
(5) Extension Workers Wage 2,87 2,97 2,97 2,97 297 200 200 20 200 200 161 1,51
6y Existing Agricultural Income 45.16 46,16 45, 16 45,16 45,18 46,16 46,16 46,16 46.16 45,16 45,16 45,16

e s ot s e et o2 s ot ity Tt bt £ A

Le s






Table E-~§ Prosent Valug of IFlows in Year 0

(Unit; Million Baht)

Social Rat_e__qf I}_iscoupt___

]tezﬁ S A, - e
‘ 5% % 9%

Benefit

(1) Agricultural Quiput 1,910.66  1,264.07  883.43
(1-D) Domoestic Curvency 1,910.66  1,264.07 883,42
(1~_- I} Foreigh Currency .

Cost

(2) Construction Cost _ 314,42 296.52 278,36
{(2-L) Unskilled Labour 72.63 68.37 . 04.40
(2-8)  Skilled Labour _ 48, 36 4. 57 43,04
(2-D}  Domestic Materials 142, 91 136, 21 128. 21
{2-¥) Imported Malerials 50. 62 46. 37 42, 66

{3) Oporating Cost 146,09 98,63 70,08
(8~1) Unsgkilled Labour ' 26. 60 17.29 - 12,28
(3-8) Skilled Laboux 10.89 7.36 5. 23
{(3-D) Domestic Materials 87. 60 £9.13 42. 02
(3-1") Imported Matorlals 22,00 14. 85 10. 85

{4y - Farmer Agricultural Cost 599.78 404, 87 278.74
@-LFy  Family Labour {Unskiiled) 314. 68 212.41 150,96
4-TH) Hired Labour (Unskilied) 35. 00 23. 63 16.79
(4-1))  Domestic Materials 152,70 103, 08 73.26
(4-¥)  Imported Matorials 97, 40 65. 75 46,73

(6) Lxtonslon Workors Wago. 2572 18,13 13,40

(6) Exiating Agricultural Income | 815.20 _ 415.26  205.13

LY e - EAPRE

A=l 21 ‘



Table E-10 ~Prosont Value of Not Denefit of the Projoct

(Unit: Million Baht)

Ttom Tw T

Aggregato-Consumption

MC Consumption beneflt at market 209,36 31.66  -61,29

prices
I'  Unskilled Labour-wagos -447,81  -321.70  -244.58
SC_ Soolal value of consumption bonefit 667.16  363.36 183,29
sc¥  Cash flow (Farmor) 1,010.26 666,36 451,61
sc  cash flow (Unskilled labour) 133,13 109,29 93, 62
ScG  Cash flow (Government) ~292., 43 -163,13  ~126. 04
SCT  Cash flow (Paxed public) ~263. 80 -249,16  -235. 80
C. Social value of Aggregate- ~2,814. 14 -840.71  -310. 36
Consumgption

Reglonal Income Redistribution

PRM  Cash inflow in the project area 1,228.96 = 836,70 606,80
RM  Soctal value of Reglonal Redistyi- 1,636,45  1,045.88 768,60
bution

FL Gagh tnflow in the poorest group 1, 143. 39 765.64 546, 50

{Farmor and unskilled labour)

R
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