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%-1 EGAT EX!STING INSTALLED GENERATING CAPACITY
AS OF JUNE 1987 '

_ _ ' ‘ Nurber ' Capacity. {(M3) " Average Energy
 Plant Type - ' _ S Capabllity
e " of Units Installed Ultimate (Gwh/yr)
A. Bydroelectric Plant _ j _

* Bhumibol 7 535 710 1,200.0
Sirigga:ﬁ: 3 3%% 500 1,000.0
gis}ndhbrn=; g 36 §3 : . 3223

- chulabhern 2 40 40 95,0

- kang Krachan 1 19 19 78.0:
NaT,Pu 3 6 & 15.0.
Sr nagg ind 540 720 ©1,140.0
Bang larg - - 3 12 12 200.0
Tha Thung Ha 2 38 38 165.0
Ehao Lagm - - 309 30 760.0
Huai Kum .3 .3 2.0
Ban Ya 0.125 L1258 0.3
Ban Santi 1.3 1.3 6.0
Ban ChongKfle 1 0.02 0.02 0.2
Ban Rhun Klang 2 0.18 0.18 0.7
Hae'l\gg_t 2 9 9 . 29,0
Hual Baphan Hind/ % 12.2 12.2 27.0
Chiew Larn . 240,00 240.00 . 550.0

Total. F.£:] 2,750.13 2,730,713 5,410.2

" B. Thermal 'Pm.lér'Pl.arit- _
North Bangkok 3 237.5 1,250.0 .

A ngkok 1,30 110,

- B eRAnaRe 7 899 2:118-8
Erabi - 2 40 200.0
Surat Thani : ] 30 210.0
EKhancm PPB - . 1 75 525.0
Bang Pakong Thermal 2 i,100.0 7,710.0

-~ Total : il 3,607.5 4,450
" ¢, Combined Cycle Power Plant |
Ban? Pakong Combined- : _o
Cycle Blocka I & II 10 720 3,780.0
Total 10 720 _ 3,780.0
D. Gas Turbine '
Nakhon Ratchasima 1 15 33.0
don Thani 1 15 33.0
o ; 2 s
ura i -
Khi: 1 25 55.0
g?iggxragu 6 120 735.,0
Total i5 265 . 1,054.0
E. Dlesel Power Plant
i al i 1 2.2
fe n 8 8 1706
l?hulrcei:;‘sl g 12.6 ,"2113%
Bang Lang .
Ehad Laawm 5 5 1.0
‘Krabi 2 2 4.4
Total L] 75 - 694
o =g m::b f-—w Sl mm S S S
GRAND TOTAL 119 6,874.23%/ 34,738.6

Notes:n/ Presently operated by NEA.
b/ Total available capacity of existing power plants is 6,366.6 MW
(93% of total installed capecity,details are given In Appendix 12)




% -2 EGAT RECOMMENDED PDP _
' ' (Power Development Planning?
Name of Project Rating Commissioning § 1O
. (M) Date  § (Days/year)]
Nam Phong Corbined Cycle(1-2) 2%105 ] Nov 89-fov 90 C0.972
Bhunlbol Renovation {140y January , 1991 } & 1T
Bang Pakong Combined Cycle(3) 300 October , 1991 F 0,698 -
230 KV Tha Tako-Khon Kaen 3 (300) october , 1992 . 2.566
Krabi Lignite ¥4 75 ‘November, 1992 - ] 2.566
Srinagarind §5 180 ~January , 1993 2,566
New Gas Turbine #1 100§ February, 1993 .} 2,566
North Bangkok Renovation (237.5) § Awgust , 1993 2,566
Mae Moh #10 300 october , 1993 2.274
pak Mun #1-4 4x34 November, 1993 } . 2.274
Kaeng Krurg §1-2 2x40 ‘December, 1993 § = 2,274
Mae Woh 11 300 October , 1994 1,332
Mae #oh #12 300 { . October , 1995 3.253
~ Mae Moh #13 300 October , 1996 -} 0,577
‘Upper Quae Yal #1-4 4x145- Nov 96-May 97 0,577 -
Bang Pakong Thermal 43 600 October , 1997, ]° = 0.498
Bang Pakorg Thermal $4 600 October , 1998 } - 1.870 .
Fo Phai 41 600 " October , 1999 . 3.6086
New B3 Lignite #1 (Sin Pun) 75 November, 1999 3,606
Ao Phal §2 600 October , 2000 4.784
Total Added Capacity from 1991-2001 5,336 A
Total Capacity up to 20013/ 11,618.6 MW -
V. € 12% DR.(From 1991-2011 in Million Baht)
Capital = 40,559
O&M : = 6,786 {
Fuel = 213,439 g
Total = 260,784

Note :  a/ Including vetirement of existing plants.



#— 3 Upper Quae Yai (Nam Chon) Project ®#¥ i}
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1979
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1986
1986.°11

1987. 5
1987. 9

1989, 11/14

M o

54 WU HEHTO F /S Jeiti% HAIC Wty
JICA ;  F/SHM (RMEAERC)
EGAT ;  BURBKER 2 0075 53 B 4 92 4
EGAT i OECF®ES 0 — ik 5 A1 34
BGAT i BUNCHBRF L% M
(B« BREBEGB v -7 0D HED
BEGAT & BN ic 3 13 o & Wi
(BN 3 REREI LV-T7OREHD HED
— Wild Life Conservation Forest — -
Nam Chon# &+ Fik, ¥y—+ A% yEFRbATHERA
EGAT i NamChon ¥ AOBERK >WTAY T4
EGAT ; H#0HF LB _
M e (Royal Forest Department) 3. [EGAT®O S A~DEER
DO/FMOBEME->TWB L & LT, ¥ aghiliie s
ChavalitXi% : & i EkoE: FH
B Bit#8 (Mr. Gen Thienchai) % ¥ &4 % Nam Chon
SLLBTARALFHEL., 3YABMRCBIEFSLLT
DB FEEE
Sub- comitiee .
© W
o KGR
o G IR K TP P
- HEEE
F: RELSOHBRN-1Z22H8
FZEAQR, MEFHIHHEE SWOHRH (3 %) EM$ 28




& 4 B4 BIERMN
® BRI
(Wildlife Sanctuaty W i3 wildlife conservation forest)
. 1960 A I I | -
» HHEW ?fiﬁ@ﬁ’—l T4y PR 6 % Bfﬁlt-&‘ﬁf‘“ﬂ J‘LMX e, J\i“l?“zTJ)’i 2135 AP !uiiﬁo e
. M{RT%BEJU)TE;I?J%Q’H SN b, W oT, ¥Fa s REHBERIRA,
© BB oRRES g 5 4B
- Royal Forest _Depert_ment
~ Wildlife Preservation and Protection Commi'ttee
*Miniétry of Agriculture and'Coo.per.atives
~ Royal Decree Committee
(IE) BBEHROBHICH fz » CORAFAFRE D THE,
Nam Chonfd € O SHTHE & 2 - T\ 3,
@ Nation.al ‘Reserve Forest
« 1964 FFATEE _ : : _ .
. AARCRAREOREHAN, (2L00%ERKMRICT 2HEAN) 540 R
7 o0 B 1 AT Rt
RO KRICHE T 5 M
~ Prime Minister Office (E G A T L#5pH)
— Royal Forest Deperiment . .
— Minisiry of Agriculture and Cooperatives
(), Nam Yuam BT i A B,
'@ National Park
O L@o Rk National Park DIRENNN S 5.
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(Chief )
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Nam Yuam Riverbasin Integrated Hydroelectric Development Project

Name

Bunzo
Kazuhiro
Hiroshi
Kohei
Junichi

Payak

Kitti

Chamnan

Prasit

Niwat

Plew

Surachate

Meeting on Decewber 1, 1987

Atten&aﬁt List

SATO
YONEDA
MAKARISHI
TANAKA
TANT

RATHNARATHORN

HAPARAXAWONG
TANAKORN

SRISAICHUA

PATANASEMAKUL

CHITTRAKARNY

JUNGKASEMCHOKCHAT

quition
Leader
Céordinator'.
Geologist
JICA Expert .
Calcmbo Expert
Chief, Water Resources
Planning and Development
Division

Chief, Meteorology and
Hydrology Division
Assistant Chief, Survey
Division . - - .
Assistant Chief;'Water

Resourcas Planning and
Development Division

Head, Water Resources
Development Section

Head, Geology Section

Agency

JICA

EGAT

EGAT

EGAT

EGAT

EGAT

EGAT

EGAT
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13,

14.

15.

16.
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Bunzo

Kazuhiro

. Hiroshi

Kohei
‘Junichi

Vudhisit

Meetipng on

‘December 2, 1987

tvendant List

l_Name_
sATb_

' YOWEDA
NAKARIGHT
TANAKA
AT

VIRYASIRI
MAHASANDANA

POONUDOM

Chalermchal RATHARAK.

Payak

Prasit

Chamnan

Soobkoawan

Plew

Wanchai

RATNAS THORN

NAPARAXAWONG
DASANEYAVAJA
SRISAICHUA
TANAKORN

L1

Z
‘g

¥LATPONG

CHITTRAKARN

SILPANON

Position

Leadeyx
Coordinator
Geologist
JICH Expart

Programme Officer
JAPEN Sub-Division

Director,. Bydro Power
Engineering Department

Director, Survey and
Ecology Department

Assistant Director,
Hydro Power Engineering
Department-Technical

Chief, Water Resources

Planning and Development
Division

Chief, Meteoroclogy and
Hydrology Division

Chief, Foreign Contract Div.
Assistant Chief, Water
Resources Planning and

Development Division

Assistant Chief, Survey
Division

Assistant Chief, Geology
and Soil Engineering Division

Head, Geology Section

Head, Eguipment and
Mzcnine Section

Kead, Zxternal Loan
Document Section

#ead, Sovircnmenizl Analysis
ané Evaluvation Section

Aaency

JICA
JICA
JICA
JICA
JICA

DTZC

EGAT

EGAT

EGAT

EGAT

EGAT

EGAT

EGAT

ZGAT



" Name : position | T Agéncy‘

20. Wiwat PATANASEMAKUL Head, Water Resources : BGAT
) " Development Section )

1. Jarunee PAVIDAPA Assistant Head,; ‘Ex_ternal EGAT

' : Lsan Document Saction" :

22. Walika WITOONTIEN Administration Officer . EGAT
’ Level ¥V ’ ’ ’
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% -8 ELECTRIGITY CONSUMPTION BY CATEGORIES OF CO

NSUMERS

UNIT : 10°kWh

Year Residential Commercial Iﬁ'd_usiria_l Agriculture Street Lighting Other Total

1977
1978
1979
1980
1981
1982
1983
1984
1985

1986

2,005.9
2.427.4

2.737.8

3,005.3

3.168.0

3,630.6

4.187.7

47315

5,164.7

6.705.1

3119.1

3,556.6
3,619.8
&56L0
3,468.2
3,862.4
4.455.5

4,912.5

5,344.1

5,847.8

4,727.8
5,276.0
5,969.2

6,454.5

7.064.2

7,389.0
.&01&6
8,723.5
9,298.0

10,2186.1

13.6

8.0

17.0

22.5
20.1

32.5

41.2
47.8
55. 0

56.1

73.3
79.5

72.6

712

83.2

80.5

103.2

118.3

127.9

140.9

22,3 .

18.7
20.4
34.7
"334
28.0
30.6
38.6
422

3.2

9,862.0
11.366.2

12,433.8

13,140.2

13,837.1

15,033.0

16,831.8

18,672.2

1 20,031.9

.22,034.4



"§§ ) EGAT TOTAL GENERATION REQUIREMENT

o . Peak Generation Energy Generation Load Factor
 Fisgal Year L. , _ i _
: My % Increase (h % Increase %

_ L ACTUAL ]

1970 1 743.35 - 4,095.32 - ' 62,47
1971 872,70 . 16,62 '] ..4,792.88 17.03 62,69
1972 1,023.80 17.89 | 5.711.16 19.16 §3.37
1973, }1,199.30 16.57 | 6,872.84 20,34 65.42
1974 - 1,256:30 | 4,75 7,258.62 5.61 65.96"
1975 1,406.60 11.96 '8,211.57 13.13 66.64
1376 1,652.10 17.45 9,414.48 14,65 65,05
1977 1,873.40 13.40 10,950.62 ~16.32 66,73
1978 '2,100.60 ] 1213} 12,371.67.] 12,98 | 67.23
1979 2,255.00 ©7.35 13,964.56 12.88 70.69
1980 - | 2,417.40 7.20 | 14,753.73 § © 5.65 69.67
1981 2,588.70 7.09 15,959.97 8.18 70.38
1982 2,838.00 '} 2.63 16,881.95 5.78 67.91
1983 ! 3,204.30¢ 12.91 | 19,066.30 12.94 67.92
1984 3,547.30 10.70 21,066.44 10.49 67.79
1985 '3,878.40 9.33 | 23,356.74 10.87 68.75
1986 1 4,180.90 - 7.80 24,779.53 6.09 . 67.66

- _ FORECAST .

1987 4,682,908/ 12.01 27,875.00 12.49 67.95
1988 5,081.00 8.49 ] 30,213.00 8,37 67.88
1989 5,454.00 ©7.36 }32,632.00 8.01 1 68.30
1990 5,766.00 5,71 | 34,630.00 6.12 68.56
1991 6,095.00 5.7 36,691.00 5.95 68.72
1992 6,413.00 5.21 38,740.00 5.58 68.96

1993 6,706.00 4,58 | 40,816.00 5.36 69.48
1994 7,008.00 4.50 - { 42,918.00 ] = 5.15 69.91
1995 7,320.00 4.45 45,047.00 4.96 70.25
1996 7,646.00 4.45 47,254.00 4.90 70.55
1997 7,986.00 4.45 49,551.00 4.86 70.83
1998 8,341.00 4.45 51,958.00 4.86 71,11
1999 8,713.00 4,45 | 54,489.00 4.87 71.39
2000. 9,100.00 . 4.45 | 57,148.00 4.88 71.69
2001 9,505.00 4.45 59,942.00 4.89 71.99

Note : a/ Actual record on May 21, 1987 of 4,682.90 MW is used as peak load
in year 1987 and the original growth rates (Sept.86 Forecast)
were applied to the subseqguent years.

Systems Planning Department
May , 1987
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| PEAT AUTRRNATIVE PO

F-10
Name of Project - o rating |} - Commissioning 1o
' o - (W) _ Date - “{Days/yaar)
Nam Phong Combined Cycle{1-2)]  2x105 - Nov 89-dov 900 1 0.972
 shumibol Renovation - < (140) ] January ;1991 ¢ .77 4
Bang Pakong Combined Cycle(3){ . .300 October , 1991} 0.698
" Reabi Lignite #4 1 95 -] November, 19927 .} 2.566
Srinagarind 35 180 .} Janary, 1993 1} . 2.566
New Gas Turbine 1 _ 100 | February, 1993 2.566
Morth Bangkok Renovation - (237.5)  } - aAugust 1993 2.566
¥ag Moh $10 4300 October , 1993 2,274
pak Mun $#1-4 . - 4x34 * October , 1993 2.274
Raerg Krung #1-2 . © 2x40 December, 1993 -} 2.274
Mae toh #11 320 “october , 1994 1 1.332
Mae Moh #12 - o 300 1 ‘October , 1995 3.253
New B3 Lignite #1 (Sin Pun) 15 October , 1996 2,51
Bang.Pakong Thermal #3 600 November,; 1996 - 2.511
Bang Pakong Thermal #4- - '§00 1 October , 1997 -} = 0.999
Nam Yuam $1-2 - 2x105 November, 1997 0.999
Mae Moh $13 _ 300 - ] October , 1998 6.287
Ao Phai #1 600 1 October., 1999 6.021
Nam Saniam Man o 2%26+2x16 § November, 1999 6.021
_ Nam Ngao #1-2 | 2%58.5 December, 1399 6.021
Ao Phai #2 600 October , 2000 5.116
New R3 Thermal §1 150 Decewber, 2000 5.116
Total Added Capacity from 1991-2001 = 5,317.0 MA
‘Total Capacity up to 20013/ -~ = 11,59%.6 MW
PV, @ 12% DR.{Fram 1991-2011 in Million Baht)
Capital = 42,119
OsM = 7,155
Fuel = 213,735
Total = 263,009 -

Note : a/ Including retivement of existing plants.
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Items to be requested to JICA Preliminary Study Team Nam Yuam Basin Integrated

Hydroelectric project

~Orthophoto-mapping & Request to the Team for performing ortho-photo

map in the Nam Yuam reservoir at the 1:5,000 scale with 1 n contour

of about 300 sq.km,

Immergency Preparedness Plan @ Request to the Team for adding the

study of dam breach and evacuation plan in the scope of wvork.

Tectonic study - ¢ BRequest to the Team for adding the study of
continental crust movement in the project area through the Andaman
Sea,'Bubma, Mae Hong Son and Chaingmai for which dam and appurtenant

structures cuold be defined in acceptable specification.

Local Consultant ! Request to the Team for permissing the local

consult having an opportunity to Jjoin the study.
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Scope of Emergency Preparedress Plan

Scope of work proposed te JICA Preliminary Study Team for
the-Nam Yuam Riverbasin Integrated Hydroelectric Development Project is

as follow,

1. Dam failure due to
a. Dvertopping

£

b. Piping phenomencn ;

2. Analysing effect of wave propagation as of the dam failuie
in (1) coused by Neam Nago dam breach to Nam ?uam_dam_and.the,inundated
area during the full of Nam Yuam reservoir, and if the effect:qauées
overtcpping.at Nam Yuam dam, the study is to further analyse Nam Yuan
dain failure and'wave p;opagation dovnstream {from the dam to the

confluence of the Moei and Salween rivers); and

3. Aralysing effect of wave propagation as of the dam failure
in (1) caused by Nom Yuam dam to downstream (from the dam the confluence

of the Moie and Salween rivers).

Remark Analysis would be basically made on information of
grouﬁd survey, if possible, otherwise would be on other available map
i.e. 1:50,000 scale, 1:5,000 etc.



Drilling Accesso»ies

: .Quanfity Description
10 _ NMLC.T /7 .Impregnated Corye Bit Fof
Hard rock.
10 " NMLC. T/T Impregnated Core Bit For

Very Hard vock

15 NMLGC T/T Surface set Core Bit
each containg 18 Carats of

AAA grade Diamonch size 40/60 pc

5 NMLC Coye barrel 3 M. Complete Set
20 NMLC Reaming Shell each Containing 10 Carats of

15-20 pe. Diamoym{

o NW Casing Shoe. each containing 16 carats of 15-20 PC.
20 NW Casing Shoe Drilltec.
Quantity ' ' DESCRIPTION
50 NW Flush Joint Casing 3 M.
20 NW Flush Joint Casing 1.5 M.
100 NW Rod 3 M.
20 NW Rod 1.80 M.
3 NW Hoisting Water Swivel
2 TONE Drill Rigs (AS attached Catalogs)




Dnitling Accesdonies

Price

Quantity Descniption
10 KMLE T/T Imp»‘a@nmﬁed Core bt fon Hard Aﬂ@& 125,000
10 NMLC T/T Impregnated Cone bit fon Very Hd&d nock 125,000,
15 | NMLC T/T Surface set Core bit each containing 18 carats of _
A grade Diamond size 40/60 pc. 270,000.-
5| NMLC Core bawref 3 M. Complete set | 150,000,
20 | MMLC Reaming Shell each Containing 10 Canats of 15 - 20 pe. _
Diamond B 150,000,
10 M¢ Casing Shoe each eontaining 16 carats olﬁ 15 - 20 pe- £0, 000,
20 M0 Casing Shoe Drilh tec. | 36,000,
50 | MU Feush joint easing 3 M. 140, 000. -
20 MW FEush joint casing 1.50 M. 44,000.
100 | M2 Rod. 3 M. 400, 000.
20 | No Rod 1.50 M. 44,000,
3 Ny Hoisiing witen suivel 25, 500,
2

TONE Duiff Rigs {ab attached catafogs)

Total amount fon dailling accessonies 1,609,500.- B
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SCOPE OF WORK
FOR
THE:FEASIﬁlilTY_STUDY
ON -
NAM YUAM RIVER BASIN INTEGRATED ﬁYDRoELEbTRIG DRVELOPMENT PROJEGT
IN

THE KINGDOM OF THAILAND

| AGREED- UPON BETWEEN
THE ELECTRICITY GENERATING AUTHORITY OF THAILAND
_ AND | '
THE JAPAN INTERNATIONAL COOPERATION AGENCY

BANGHOK : DECEMBER 3 , 1987

welihon Iy S

—_—_—— S e e e e ——— e e e E e e o e e o A et e e

PAOPAT JAVANALIKIKORN BUNZO SATO ‘
GENERAL MANAGER. | LEADER OF PRELIMINARY
ELECTRICITY GENERATING STUDY TEAM

AUTHORITY OF THAILAND THE JAPAN INTERNATIONAL

COOPERATION AGENCY
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I. INTRODUCTION

'in_ re§b6nse ﬁo the_reqﬁESt of the Government of the Kingdom
of Thailand , the Government of Japan decided to implement the
Féasibiliti ‘Study. on Nam Yuam  River Basin Integrated
HydroéléCTxic ﬁévelopﬁént Project (hereinafter referred to as
"the Study"), ‘within the general framework of technical
cooperation between Japan and the Kingdom of Thailand, which is
set _forth in:the Agreement on Technical Cooperation between the
Government of Japan and the Government of the Kingdom of Thailand
signed on November 5, 1981. _

:chofdinglﬁ; the Japan International .Cooperation Agency
(hereinafteb referred to as "JICA"), the official agency
responsible. for the implementation of the technical cooperation
programs of the Government of Japan, will undertake the study, in
accordance with relevant laws and regulations in force in Japan
and in close cooperation with the authoritiesa of the Government
of the Kingdom of Thailand.

The Electricity Generating Authority of Thailand (hereinafter
referred to as'"EGAT"). shall act as counterpart agency to the
Japanese study team and -alsc as coordinating bedy to other
relevant -organizations for the asmooth implementation of the

Study.’

The present document sets forth the Scope of Work for the
Study. : '

_37.;



IX. OBJECTIVE OF THE STUDY

The main obJectlve of the Study 13 to formulate the _thimum
development sacheme of the iutegrated hydroelectrlc projects
batween the Nam Yuan and Nam Ngao sites and to assess technlcal

environmental, financial and economical aspects_of_the proqects.

III. SCOPE_OF THE STUDY

The Study will be carried out in the following two(2).

stages.

1. 'Inyestigation sfage.
2. Feasibility design stagde.
1. Investigation Stage

(1) Collection and review of all existing data, reports and

nﬁher reievant infopmation on the Project.

(2} Slte reconnalssance _ _ _
a. Site reconnalssance survey on topography and geology
 on the project site 1nclud;ng glternative sites ,
quarry and borrow sites. _ '
b, Investigation of sediﬁentation; reservoir .water
tlghtness and land-sliding. _ |
c. Survey on the exlstlng other water use such as

irrigation and water supply facllltles
{3) Hydrological survey and analysis

a. Observation and analysis of discharge and Sediments

at the installed discharge observation stations.

—~ 38—



(4).

-(5)

(8)

(7)

(8)

(2)

b, Hydro-meteorological survey and analysis of flood/

drought run-off and sediments.
¢. Study the necessity of flood warning system.

d. Hydrological study for dam breach.

~Power survey in the concerned regions

a: Review and analysis of the power supply, sub-station
and transmission line statistics and programs.

b. Review and analysis of relevant information on
growth of  power consumption, forecasts of energy and
peak demand and characteristics of power consumption

pattern, etc.

Survey of the substation and the transmission line route

‘from the power station site to the ®JAT power svstemn.

Survey of access road and transportation route.

Survey into the houses, roadé, lands and rights to be
affected by the project, and recommendation on compen-—
sation=theréof,

Fofmﬁlation of alternative development schemes

BEach individual alternative development scheme at Nan
Yuam site énd Nam Ngao site as well as integrated alter-
native development schemes for the both sites will be
formulated on the basis of the existing topographic

maps, geological data, and so on.

Comparative study and selection of the optimum schenmne
The optimum scheme will be selected from the alternative
schenes considering the technical, economical and

environmental viewpoints.



(10)

(11)

(12)

(13)

Preparation of . detailed investigation program  and

technical specification.

Ground survey and orthophoto mapplng,

a. Ground survey of main structures: of hydropower plant
sw1tchyard, quarry and borrow sites 'if necessary,

b. Ortho-photo mapping oeram'Yuam'agridultuf&l_plain.

¢. - Aerial photo survey of the Nam Yuam reservoir,

Geoiogical investigation and material tests

a. Drilling work and permeability tests at the main
atructural 51tes. .

b. Test pitting for selection of consﬁruction _
materials on the riﬁerbed quarry and'borrow sites.

¢. Field/Laboratory tests. on constructlon mater1als
and water quality (pH). '

d. Seismic survey for Nam Ngao Site.

e. Adits investigation for Nam Ngao damsite, if

necessary.

Environpmental impact assessment of the project upon the
natural resources i.e. 'phyéical, biological, human use

and human. values.

Feasibility Design Stage

Based on the result of the InVestigation'Stage, the follow-

ing studies will be carried out :

(1)

(2)

Optimization studies to determine the projects size.

Formulation of the timing, staging and phdasing of the
projects including transmission line and subatation
with EGAT generation and transmission line expansion

plan,

-



(83) Feasibility design
a. Feasibility design work will be done for the hydro-
power.planﬁs, switchyard, transmisasion line and
substation.
b. Structural'analyais will be done for the main
important civil and steel structures.
¢. Planning of quarry/borrow area and temporary con-

struction facilities.

(4) Cost estimation
The cost estimation of the projert will be made, and
the costs will be broken down into local and foreign
currency. The schedule of yearly disbursements will

be worked.out.

(5) Construction plan for implementation of the project

will be formulated in = time-oriented bar chart.

(6) Economic and financial analysis of the project

a. The economic analysis will include computation
of the Project césts, operation and maintenance
costs, econemical analysis of alternative power
sanrees and caloculation of economic internal
rate of return and sensitivity analysis.

b. The financial analysis'will include determination
of financial project costs, cash flow, calculation
of financial internal rate of return and sensitivity

analysis.



Iv. STUDY SCHEDULE

The tentative time schedule of the Study is as shown in

Appendix I.

V. REPORTS

JICA shall prepare and submit the following reports in”
English to the Government of Thailand, and its scheduling is as

shown in the Appendix I,

Inception Report (IC/R) 30 copies.

1.

2. Progress Report (P/R) 30 copies.
3. Interim Report (IR/RY. 30 copies. .
4. Draft Final Report (DF/R) 30 copies.
5,

Final Report (F/R) 50 copies.

VI. DIVISION OF TECHNICAL UNDERTAKING

The division of technical undertaking by EGAT and JICA of

the. Study is detailed in the Appendix I1.

VII. UNDERTAKING QF THE GOVERNMENT OF THE KINGDOM OF THAILAND

1.  In accordance with the Agreement on Technical Coope-

ration between the Government of Japan and

Government of the Kingdom of Thailand dated November
5,1981, the Government .of the Kingdom . of Thailand

shall saccord benefits to the Japanese study

follows:



1.1 to permit the members of the Japanese study team
to enter, leave and sojourn in the Kingdom of
Thailand for duration of their assignment therein,
and exempt them from alien registration

‘requirement and consular fees,

1.2 ' to exempt the members of the Japanese study team
_from tasxes, duties and any other charges on
equipment, machinery and any other materials
brought into the Kingdom of Thailand for the
conduct of the Study,

1.3 to exempt the members of the Japanese study team
from income taxes and chargés of any kind imposed
on or in connection with eany emolument or
allowance paid to the members of the Japanese
study team for their services in connection with

the implementation of the Study,

1.4 to bear claims, if any arises against the members
of the Japanese Study team resulting from, occur-
ing in the course of or otherwise connected with
the discharge of their duties in the implementa-
tion of.the Study, except when such claims arise
from gross negligence or willful misconduct on
the prrt of the members of the Japanese study

team.
2. To facilitate smooth conduct of the Study, EGAT shall take

necessary measures in cooperation with other relevant

organization



to secure permission for entry into pfivate_pro~,
perties or restricted areas for the conduct of the

Study,

to secure permission for the Japanese study tean
to. take all data and documents. - (including
permitted photographs) related to the Study out of

Thatland to Japan,

to provide the medical services. as needed. Its
expenses will be chargeable on the members of the

Japanese study team,

to ensure the safety of the members of the
Japanese study team when and as it is required in

the course of the Study.

3. EGAT shall, at its own expense, provide the Japanése study

- team with the following

available data, and information related to the
Study,

counterpart personnels,

suitable office space with necessary office equip-

ment at Bangkok and project site,
credentials or jidentification cards,

necessary cars with the dfivers for the

implementation of the study,

necessary labourers.



VIII. UNDERTAKING OF JICA

‘For the implementation of the Study, JICA shall take the
following measures : : ' '

1., to diépatch, ét its.0wn expense, Japanese study teans
to Thailand, |
2. to pursue teéhnoiogy transfer to Thai personnels in
_the course of the Study.

IX. CONSULTATION

JICA and EGAT shall consuit with each other in respect
of any matter that may arise freom or in

_ connection with the
Study.

_45'_
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| MINUTES OF MERTING
FOR
THE NAM YUAM RIVER BASIN INTEGRATED HYDROELECTRIC
DEVELOPMENT PROJECT
IN
THE KINGDOM OF THATLAND.

‘The Preliminary Study Team was ' organized by the Japan
International Cooperation Agency (JICA) and dispatched to
Thailand. from November 24th  to, December 5 th, 1887, The
JICA team had a series of discussions with the Electricity
Generating Authority of Thailand {EGAT) and conducted a
brief site survey on the Nam Yuam and Nam Ngao projects
area.

"The followings Were_reeults of discussions and
understood by JICA and EGAT, in connection with Scope of
Work | , .

1. Orthophoto mapplng o

‘ BEGAT requested JICA for performlng Orthophoto
mapping in the Nam Yuam reservoir at the 1:5,000 scale with
1 m. contour of about 300 sq.km. JICA recognized the
necessgity of it in respect of compensation for the inundated
area and agreed to conduct it covering the least necessary
area for the upstream of the Nam Yuam reservoir.

2. Emergency preparedness plan

_ EGAT reguested JICA for adding the study of dam
breach and evacuation plan in the scope of work. JICA
stated that it would carry out hydrological calculation for
dam breach study based on the topographic maps and necessary
data prepared by EGAT,

3. Tectonic study
" BGAT requested JICA for adding the study of
continental crust movement in the project area. JICA agreed
to conduet literature survey on tectomnic activities
concerning the project area in the stage of Feasibility
design.

4. Local consultant
BGAT requested JICA for permlttlng the local
consultant to have an opportunity teo join the study. JICA
explained that although the study was under way on the local
consultants’ participation in the technical ‘cooperation
program in JICA, it could not be employed in Nam Yuam

Project.



5. Equlpment : _

. "EGAT requested JICA for donation of 2 sets of
drilling machines and their accessories in order to perform
on RBGAT's undertaking for deoclogical 1nVEstlgat10n on
schedule. JICA took note of thia p:oposal.

6. Technology transfer :
EGAT pointed out, in connectlon with undertaklng of
JICA especislly with- technalogy tranafer, that the study
including data analysis should be done in Thailand or as
many of BEGAT staffs as possxble should parthLpate in the
analysis in Japan . :

JICA stated that 1t would make 1ts ‘best efforts'té
pursue technolcgy transfer : E

7. Geolog1cal 1nvest1gat10n
Prellmlnary specification of the drilling is as per

Annex I.

8. Taklng topographlc maps out of Thalland
" RGAT stated that it would take its respon51b111ty
to take topographic maps and aerial photos out of Thailand
which would be used for analy31s in Japan and bring thenm
back after use.
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Annex I

Pfeliminary Geological Investigation Plan for Feasibility Study

Nam_Yuam Site

Location

Item Number Length (m)
Drilling Dam 8 holes 330
Spillway 1 30
Penstock 2 70
Powarhouse 1 40
Sub total 12 470
Nam Noao Site
Item Location Number Length{m)}
Drilling Dam 5 420
Ridge 4 370
Sub total 9 790
Seismic Dam 8 5,000
Survey Borrow Area 2 200
Adit Dam 2 150
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Preliminary Geological Investigation Plan for

Study Nam Ngao Site

Feasibility

Uem Location Number Length (m) T
Drilling Dam 5 420
Ridge 4 370
Sub total: ~9 _ 790
Sei smi.c Dam 8 5,000
. Surve’j Borrow Area 2 200
CAdit Dam 2 1506

(Table 5 —2)
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il 6 1l 407. 6 m
Hoe ) WO —EEIT Table 53 FZLTH A
("I) Eéhil u:li—'s
CJICA & &4 FE Yuam W EEEK A% B m AT Re S
: ) Elevation Pitection :
LOCATI{ON | Hole No Co-Ordinale (. MSL ) Angle from Depth (m)
m. Mol Horizoncal
v oo | 1066 236625 N o
LY/DR~1 379 247 897 E 176. 988 , 90 96. 00
: 1966 '178.97% N _ o
LY/DR-2 372 244 446 I 133. 360 , 90 45. 00
" 2y | 1966 080.000 N .
DAM AXIS | LY/DH-1 372 170,000 E 61. 928 _ . 90 50. 60
' 1065 937. 987 N .
LY /DL-1 372 069, 085 E 166. 488 . 90° 110. 00
1966 005. 964 N , o
LY/DL-2 379 110 759 E 126. 756 , 90 50. 00
. i 1966 165,977 N o
POVER INTAKH LY/D1-1 372 346 444 B 150. 888 .90 56. 00
(Table 5—3) Tot al 407. 60
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Fat4r . 8, T 300m
Foknt T} 30w
AR 2L - 70m
SEEPT 1 40w
it 125l 470w

CORBEECATLARL TS bOTh D, W LOWAEFTIE—WEE LT
Table & —d Fd, ' e
(i) HEWERE | |
Y a A bR ORAUBUDTIRE . & CRIRERE 0N T & 2 OWilER 2 £~
WE AR A A T D, | . R
k. BEECICIY AY A bl AMAOMERE O (0T ARCEHS
5, (Fig—2~Fig 5 —5) | | o
Prefiminafy Geo!c.)gice.ll Inx;estigation P.laa.*.l f.or
Feasibi\ity. Study

Nam Yuam Site

Iiem Location Number - Length (m)
Drilling. | Dam "8 holes 330
Spillway i - 30
Penstock -2 : 10
Powerhéﬁéégl P 40
Sub total 12 470

(Table 5—4)
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Nam Yuam Project Preliminary Envirommental Study

Objectives - *  to investigate the existing envirvonment of the -
project area |
' * to assess the probable environmental impact of

the project

* ¢o identify and recommend ﬁhe aspects that need .

attention and further study and

* to assist project pre-feasibility study
Study Periad - January - June 1934

Project Features

the'prbjept features at the time of study eovering
4 project sites; Nam Yuam, Mae Rit, Nam Ngao, and

Nam Yuam I

Environmental Parameter Considered
* Physical - Meteorofogy
- Hydrology
- Water Quality
- Geoclogy

* Biology _ ' - Forestry and Wildlife
- Fisheries
* Human Uses - Soil and Land use
' - Water use
- Miperal
* Human Values - SOCiOfeCDﬁOﬁiC _
- Compensation and resettlement
- public¢ health
- Archaeology

- Tourism



Further Study Recommended - Based on Preliminary Environmental
Study the following aspects are
priority recommended for furthexr
study in feasibility stage

* Socio-economic
* Compensation and Resettlement

* Public Health
¥ Forestry and Wildlife

Futufe Plan - Detailed environmental study(EIA)

and Environmental Mitigation Plan
(EMP) is required by National
Economics and Social Development
Board (NESDB) along with the
Engineering and Economic Feasibility
Study. The EiAland'EMP required

2 years study time prior to the

date of project approval.
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Questionnaire

on

Nam Yuam Basin Integrated Hydroelectric Development Project

November 1887

Preliminary Study Team of JICA
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