2.4.4 Institutional Measures

Planning and implementation of the proposéed projects would be facilitated by related
institutional measures. Some of them are included as project components as indicated
above.

Planning and implementation of multipurpose ‘development projects, including the
trans-basin diversion, -should be coordinated by the proposed ‘'WSB Developinent
- Management Office (DI‘IMO) Initiative by the WSB DEMO is essential for the Tha Sae
dan/reservoir project, as it is an interprovincial prOJect Lacal peoplcf communities as
well as local governments should participate from the early stages as much as posmble
guided also by the WSB DEMO. '

Land consolidation should be expedited in the existing irr'igalion_ areas, espe'cially in the

lower Mae Klong river basin, where the inténsiﬁcalidn of irrigéied agricdlturc is

proposed Rationalization of waler charges may also be mtrodueed first in the lower
: Mae Klong 1mgatlon area. - '

'Momtormg of water qualily in rivers, estuaries, and coastal waters nceds to be
. sysiematically lmproved Consuicrmg the ubiquily of the water quatity problems, local
© people/communities shouldlbe involved in the monitoring system to be organized
through the WSB D_HMO.' ' ' SRR
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Table 9.2.6 Calculation of Average Avallabifity of Surface Water by River Basin

Catchment  Avgrage annual basin - Runoff Average annual
arca (km?) rainfall (mm) coefficicnt  discharge (MCM/year)
Mae Klong

Lower Khwai Yai 4,100 3,079%

Lower Khwai Noi 2,000 J,46243

Huai Taphpen 2,600 1,200 - 030 936

Lam Pa Chi 2,500 1,100 0.30 825

‘Mag¢ Khlong plain = 74,300 1,100 030 1,419

Sub-total . 15,500 - 13,721

Petchaburi : :

Upper Petchaburi 2,210 Lo 025 608

Middle * © 01,328 _ ' 650 %*

Lower . " 1,027 ‘1,100 S 028 . 282

Petchaburi coast© 1,042 950 © 025 Sy

Sub-total . 5607 : ' C 510

Western Coast ' -

Pranburi : :

- regutated 2,100 ‘ _ _ - 290"
unregulated 800 959 : - 0.20 N LA

. P.Khirikhan coast : o '

- upper ' 1,400 ,io0 . 020 308
middle _ 1,600 - - 1,200 e 0.20° 384
lower - C 1,200 1,300 : 0.20 312

Sub-total 7,000 e ' : 1,446

Southeastern Coast ‘ o o : .

Khtong Ta Taphrao 2,230 CL3000 0.45 " 1,508

Upper coast 2,840 1,800 _ 030 1,534

LangSvan . 1,650 f 2,000 : S 040 0 1,320

. Sub-total _ 6,720 : D 4,359

" Notes *  regulated release from 1l1c St Naganndm dam
4 regulated release from the Khao Lacn dam :
_ (liter-flows between the respective dams and the Vijiralongkorn div e:smn
. vorks arc used niostly outside the Stidy Areal)
*++ rogulated release from the Kaen Krachan dam
+ inostly coastal ninoffs (not included in the calculation) :
++ rcgulated release from the Kacn Krachan dam plus mlcr—ﬂm\ front the
unregulated c"llch ment aréa






Figure 9.2.1 RIVER BASINS IN THE WSB
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Figure 9.2.2  Annual Rainfall Contour (Mae Klong River Basin)
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Annual Raiofall Contour (I’etchabu‘ri

Figure 9.2.3
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Figure 9.2.4 Aanual Rainfall Contour (Western Coast)
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APPENDIX { To CHAPTER 2

PROFILES OF PROPOSED PROJECTS/IPROGRAMS

(Project No.)
WRI1
WR2
WR3

- WR4

WRS .

~ (Project Title)
Trrigated Agriculture Intensification

Improvement of Water Management

hiu[lipurpoée Reservoir Development
© Salinity Control

Flood Contro! And Drainage Systems
- Improvement ' '

- (Page)
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Project No. WR1

1. PROJECT TITLE Irrigated Agriculture Intensification

2. LOCATION Lower Mae Klong river basin
3. AGENCY ' RID and Central Land Consolidation Office
4. OBJECTIVES [ To enhance productivity of irrigated

agriculture in the Greater Mae Klong
irrigation scheme and Petchaburi
agricultural development scheme through
land consolidation, agriculture
mechanization, crop diversification, and
more effective water management

(2) To increase and stabilize incomes of farm
households.

5. PHASING ' * Phase 1, Phase II, and Phase HI
6. DESCRIPTION

Irrigated agncullure has been extenswely developed in the Lower Mae Klon g river basm

~ to cultivate not only paddy but also vegetables, sugar cane, and other upland crops and

some fiuit trees. Tn thisarea, water availability is favorable and soil is suitable for a wide

range of crops. Intensification of irrigated “agriculiure is necessary to enhance

- agricultural produclmly fo justify continued agncultural land use agamsl urbanization/
* industrialization prcssure :

~ To enh'mce agrlcullural productivity, the followmg is nccessaI}

'(l) land consohdalton for nore eﬂu:lent farm . managcmenl and agncultural
"~ mechanization,

(2) organizing farmers to chersufycropsm favor of high value-added crops, capitahzmg
on proximity to the growing urban markets, and also betler on-farm water
management, and

(3) extension services and training for new production systems.

7. RELATION WITH " RD 1 (Rural Development Model)

"OTHER PROJECTS -  AG 9 (Water Application Efficiency)
8  COST (Approximate) Phasel= 120 ni_illion

Phase Il = 120 million
Phase lli = 120 multion

Al



WR1 IRRIGATED AGRICULTURE INTENSIFICATION

BACKGROUND

The Grcal_ef Mae. Klong Irrigation Scheme (GMIS) was constructed to supply irrigétion
water for about 3 million rai (480,000 ha) on the left bank (2.43 million rai) and the right
© bank (0.59 million rai). However, on-farin development has lagged behind, and ditch-

- and-dike construction covers only 43 per cent (1.3 million rai). ~The area of Jand

consolidation is as small as 15 per cent (439,500 rai), cové'ring parts of Kanchanaburi
(105,200 rai), Ratchaburi (193,600 rai), Petchaburi (40,000 rai), and Suphan Buri
(100,700 rai). The area of ditch-and-dike development varies by sub-project; e.g., in the

Phanom Thuan sub-project (irrigable area of 330,400 rai), only 93,400 rai or 28 per cent
of the irrigable area had been completed by the end of 1996.

In the Petchaburi Agriculturat Development Scheme (PAD) on the other hand Keang
Krachan damf’reservo;r and the Petch diversion works are capable of i lmgatmg 462,500
rai (74,000 ha). - The area of Jand consolidation in ‘the PAD however is limited to only
9.6 per cent or 42,100 rai (6 740 ha)

Judging from the above, it was concluded that the water available for irrigation in the
GMIS and PAD has not been effectively and eﬂlmemly uhhzcd for irrigated agriculture,
and that the e\usung facilities should be utilized to the utmost extent: in enhancing -
agncu!lural productwlty arid production in the WSB region. - -

In the case of di!ch-and-dike development promoted by RID, drainage works are not
~ involved and irrigated land is subject to floods and salinization. Ditch-and-dike

- development - has been exccuted ‘at no cost to farmers, while 20 per cent of land
consolidation costs have been charged to farmers for repayment in 15 years. ‘It is further
5' noted that consolidated land is not transl‘crable for uses other than agncullure under the
Land Consolldailon Act ' '
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PROJECT CONCEPT/RATIONAL

Since water is avaitable at the main, secondary, and tertiary irrigation canals in the GMIS
and PAD, on-farm development should be implemented in irrigable aceas in a more
intensificd form to make such a large investment in irrigation works fiuitful. Agricultural
productivity in the irrigated fand should be enhanced through imensification of irrigated
agriculture by means of on-farm development and tand consolidation. )

Constraints on promotion of on-farm development and land consolidation should be
analyzed from technical, financial, and institutional points of view, and a solution should |
be worked out as to how to promote irrigated agriculture intensification in the existing
GMIS and PAD ungahon areas.

PROJECT DESCRIPTION

It is proposeﬂ thal an inter-agency committee be formed to discuss how to promote
irrigated agnculture intensification in the GMIS and PAD 1rngat|on areas. - At least the
i‘ollowmg agencies should take part in the joint commluee “

* Ministry of Agnculture and Cooperatives,

* Department of Agricultural Economics;

+ Central Land Consolidation Office;
Royal lrrigatioﬁ Depariment;

L 4

% Depariment of Agricultural Extcfnsibnﬁ and

The joint commiltee should review all technical; financial, and institutional aspects,
including the following: '

(i} - Selection of crops to be cultivated in the irrigated areas on the basis of physicai

o markeling, and financial suldtes as well as in Ilght of agncullural restructuring
_ policies and farmers’ intentions;

(i) Selection of cropping pallerm including a decision whether paddy-paddy
‘ cultivation is to be continued (m ‘this case exlensnve fand consolidation is
practicable) or paddy-upland crop cultivation is to be introduced (in this case .
intensive land consolidation is required), o '

{iii)  Review of the Land Consolidation Act, to determine if Secuon 45 should bc
maintained or modified (under Section 45, it is specified that no landowner in a

tand consolidation area shall use the land for any purpose other than agriculture),

All



(iv) Decision on land consolidation mcthod, whether it should be intensive or
extensive in relation to the selection of cropping patterns;

(v)  Review of RID's ditch-and-dike programs, if it should be executed without
drainage improveinent and if it should be implemented at no cost to the farmers;

(vi)  Analysis of farm budget and capacity to pay of farmers under the new cropping
patterns and investment in on-farm facilities; and

(vii) * Review of BAAC financing scheme for the loans to be efliciently integrated into

. ditch-and-dike, drainage improveménf, and tand consolidation.

On the basis of the above review, the joint commiittee should adopt a program for
-irrigated agriculture intensification in the GMIS and PAD.

Provisionally, it is envisaged that about 75 per cent of irrigable area in GMIS (360,000
ha) and PAD (55,500 ha) would be designated as areas for the irrigated agriculture
intensification program (loialiﬁg 415,500 ha). Exclusive of the area previously executed
by land bqnsblidation ('3‘0,3_0() hain GMIS and 7,200 ha in PAD, totaling 77,500 ha) and
the area executed by ditch-and-dike programs (208,000 ha), the area for the new _
irrigated agriculture intensification project is estimated to be around 130,000 ha.

PROJEGT ASSESSMENT

The cost of the proposed intensive land consolidaiidn cost will be about $2,800 per hain
present vatue. If this unit cost is applied to 130,000 ha, the total cost required for the

_‘irrigalcd' agriculture intensification project would be in the order of $360 million. Inthe

event that the irrigated agriculture intensification project is programmed fo_r execution in
IS years, the annual budget is around $24 miifion for 8,700 ha.

RECOMMENDED ACTION(S).

It is recommended that MOAC éollvetle a joint commitiee to review and work out the
program and to afrange implementation of the proposed irrigated agricultire
- intensification program, '_CLCO, RID, Agricultural Extension Oﬂice, and BAAC should
join the committee and assume the responsibitity to be designated to each agency.
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Project No. WR 2

1. PROJECT TiTLE Improvement of Water Management

2. LOCATION Area of Greater Mae Klong lrrigation Scheme
3. AGENCY : RID

4. OBIECTIVES ' (l') To improve water supply management

along principal canals through construction
of regulation ponds

(2) To improve farm-level water management
through construction of farm ponds

(3) To improve efliciency in water
management and enhance productivity at
farmers' level, '

5. PHASING Phase 11 and Phase 111
“6. DFSCRIPTION

" The Greater Mae Klong Irrigation Scheme (GMIS) covers an area of about 480,000 ha on |
the left and right banks of the Mae Klong river. - The main canals extend 80 km on the left
bank and 110 km on the right bank. The lateral canals e\:tend a total lcnglh of 1, 200 km.

Water thanagement through these lengthy canals is incflicient, and water can better be

- managed through construction of several regulation ponds along the prmmpal canals. The

‘ rebulauon ponds are also effective for management against nsks and for changes in water
requirement due to shift in cropping pancms

At the tertiary canal level water managemem is facilitated through constructton of farm
~ ponds, particularly in the arca where upland ciops are culuvated

“Fo improve water management in lhe GVHS it is proposed to conslruct several regulauon
ponds along the lateral canals and to promote construction of farm ponds togethcr with

- on-farm development in the irrigated areas.

7. RELAT[()NW]TH R | R,
OTHER PROJECTS - WR I (Irrigated Agriculture Intensification)

8. COST (Approximate) Phase I © $1 million for sludy - .
' : Phase IT:* $20 million for stage-wise execution

Al-S



WR 2 IMPROVEMENT OF WATER MANAGEMENT

BACKGROUND

The Greater Mae Klong Irrigation Scheme (GMIS) is composed of 10 sub-projects as

follows:

Main Canal Lateral Canal Sub-project Area(ha) Stage

Right Bank 110 km 430k%km  Tha Maka 45400 I

Petchaburi 48,580 M

Left Bank 80 km 770km  Phdanom Thuan - 53,170 il

Seng Phinong 49,880 i

Bang Lan 50,620 it

Kanphang San 40,450 1i

Nakhon Pathom 58,270 1
Nakohn Chum 42400 1 |

Ratchaburi 41,280 1

: - o o Damnoen Saduak 53,410 1

CTotal - 190km ~ 1,200km 483460

Note: Stage It 'Cons!_mctcd in 1964-1975
“Stage ll:_ Constructed in 1970-1989

- The main and lateral canals cover a sizable irrigation area in each sub-project, and water |
'management along these canals becomes less eflicient under. upland crop cultivation
- which will substitute for paddy-paddy cultivation through a shift into- cultivation of .
higher-value crops. ‘To make the water supply management - more efficient, it is
recommended to construct several regulation ponds a!onglthe: pri'ncipal lateral canals.

PROJECT CONCEPT/RATIONALE

: '_ Water management becomes more and more important in the ifrigated area when _

- cultivation is shifted from paddy and sugar cane to upland crops. To this end, il is
proposed to construct: se\_'era'l ;egulalio"nl ponds along the principal lateral canals of the
GMIS, ' ’

At the farm ‘level, a shift in cropping patterns will require more efficient water

~ management though the construction of farm ponds. Farm pond construction will be
executed together with on-farm development and tand consolidation under the Trrigated
Agriculture Intensification Project (WR 1),
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PROJECT DESCRIPTION

It is proposed that five regulation ponds be constructed along the main canals: i.¢., three
ponds along the right bank canal and two ponds along the left bank canat, as shown in
attached Figure. The location of the proposed regulation ponds should be decided
through further in-depth studies. ‘ ‘ '

The capacily of regu!ation ponds will be decided on the basis of anaiysié as fof{oxVS:
)y Definition of the area to be commanded by the regulation pond, '

(i)' Cropping patterns to be adopted;

(iii) Trrigation water requirement in the arca;

(iv) Regulation pond water management practices,

(v) Risk analysis in water management along the main and fateral canals; and

‘ (V_l) Condition of land acqmsmon for construction of regulahon pond.. ‘

s provtssonally estimated 1hat the regulauon ponds \wil have a capacuty of 2. SMCMto

42 MCM.
PROJECT ASSESSMENT

~Since a shift to cultivation of higher-value crops will be gradually implemented in GMIS,
- it is envisaged that the conslruction of reQulation’ ponds be schedu!ed for Phases I1 and

1. As an mdlcame figure, the construction of regulatlon ponds is estimated to cost
~ aréund $20 million. ' '

‘Duiring Phase 11, it is proposed to initiate a detailed study of the constiuction of regulation
‘ponds. The study cost will not exceed $1 million for téchnical, financial, institutional, and
~ environmental assessments. '

RECOMMENDED ACTION(S)
In the light of gradual shift in cropping patterns in the GMIS, it is recomniended that a
study be executed by RID on the proposed construction of regutation ponds along the’

principal tain canals of the GMIS. The construction of farm pornds should be integrated
into the Irrigated Agriculture Intensification Project (WR 1). *
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BASIC CONCEPT IN GMt SCHEME
(INTEGRATED AGRICULTURE DEVELOPMENT PLAN)

Notes:

@ Agricultural Intensification Development

* @ Land consolidation project area

<) Salinity contro! project area
© Improvement of watef management ...
- through construction of regulation pond

0 : ~ ' "Kanchapaburi
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Project No. WR 3

1.

2.

6.

PROJECT TiTLE
LOCATION

AGENCY

- OBJECTIVES

PHASING

' DESCRIPTION

Multipurpose Reservoir Development

Several river basing in the WSB
RID

(1) To promote more effective use of limited
- water resources in the WSB with multi-
purpose reservoirs for flood control,
water supply, salinity controls and other
purposes '

(2) To contribute to the creation of a betlcr o '

living environment with adequate water
supply, sanitation, and landscape

- Phase [ for implementation of schemes at

advanced stage and F/S of other schemes.

- 'Water resources availability is Imuted in t‘ne WSB region excepts in the Mae Klong river

* basin. To make more efteclive use of the limited water resources, several damv/reservoir

- projects have been identified. In the Petchaburi river basin, two reservoirs are planned

" onits tributaries in addition to the existing Kaeng Krachan reservoir. In Chumphon, the

Tha Sae and the Lubro danvreservoirs have been studied at the feasxblllly level. Several

other sites for small-to-medium scale dz_am/reservmrs have been identified on other rivers.

' These dams/reservoirs should be developed for multiple pu}ﬁoses as much as possible.

Some of them may be important to meet local water demand such as industrial use atthe
community tevel and crop cultivation by drip irrigation. In any case, they should be taken
as part of overall watershed management from the upstream to the coastal area. . The'T ha

7 RELATION WITH

OTHER PROJECTS

" Sae dam/reservoir project will be implemented first during Phase L

D3 (Industrlal Core/Bang Saphan initiative)
- UD 2 (Specific City Plans) | _
AG 9 (Water Application Efficiency)
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WR3 MULTIPURPOSE RESERVOIR DEVEL.OPMENT

BACKGROUND

‘Water demand in the WSB region has been assessed by major river basin, as summarized

below.

Available Estimated Demand Balance
River Basin - Water 1996 - 2011 2011
MaeKlong 10,720 8,077 8,133 2.607
- Petchaburi 1,540 1,215 1,446 94
Western Coast 1,450 1,215 1,566 - 116
Southeastern Coast 4,360 Y 1,502 2,858

As shown in the above table, water resources are abundant in the Mae Klong river basin

and Southeastern coast river basins. However, water resources in the Petchaburi river .

“basin and Western coast river basins are insuflicient to meet the increasing demand in

each 'sub-fegiou. It is further noted that waler tesources in the Southeastern coast river -
basins are not controlled by reservairs but running as natural flow.

In each river basin,'s'eve_rail danvreservoir schemes have been plan'ned by RID, ihi’;luding

!hc'following:

Mae Klong river basin:

~ Petchaburi river basin: -

(1) Pa Chi dam on the Lam Pa Chi river whichis a

majos fributary of the Khwae Noi, with the |

prime objectives to coniro! floods and secure a

potable water supply

ircigation

i(3') Huai Pak dam for suppteme_ntal irrigation

'S_outhea'stcm Coast:

' Saphan area, irrigation, and flood control
~ (5) Rub Ro dam for irrigation and flood control

Al-12
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PROJECT CONCEPT/RATIONALE

The most urgent multipurpose reservoir development scheme is the Tha Sae

dam/reservoir construction in the Southeastern coast river basin (Chumphon province).

The Tha Sac dam is for multiple purposes, i.¢., irrigation (13,900 ha), transbasin water

conveyance lo the Bang Saphan industrial area in the Western coast river basin (30
' MCM), and flood control.

" Other dam/reservoit construction projects are also mullipurpose, particularly for
irrigation and flood control. . Since available water is limited in the dry season in the

Petchaburi river basin and Western coast river basin, it is expected that river discharges
can be controlled by means of dam/reservoir construction in these river basins.

PROJECT DESCRIPTION

'Tha Sae Reservoir

 According to the feasibility study completed by RID, a 59 m hlgh Tha Sae dam would

- have a storage capacity of 194 MCM (catchment area of 338 km? ). About 30 MCM are .
designed for use by industrial and urban developmem in the Bang Saphan area. For-
transbasin water conveyance to Bang Saphan, a 72 km long water plpeimc is to be
constructed

In the event that the const ritction of the Tha Sae dam is delayed, an alternative solution s
“'to lake Tha Sae water in the upsl:rcal.u rea'ch (a diversion site at 200 m above sea level,
‘with a catchment area of 181 kmz). Since the river discharge is less than 1.0 m"/s at this
~alternative site during the driest months (February-April), it is necessary to construct
~water storage facilities in the Bang Saphan river basin.

~ Rub Ro Reservoir

~ According 1o the feasnblllty sludy compleled by RID a 15 m high Rub Ro dam has a
storage capacuy of 143 MCM. The flood discharge would be reduced from 880 m’ sto .
" 530 m"/s at the Rub Ro reservoir. Stored water would be used for irngahon {14, 660 ha)
on the right bank of the Tha Taphao river.. Resettlement of peopie in the reservoir area -
has to be well programmed to implenient the Rub Ro pro_iecl

Huai Mae Prachan and Huai Pak Reservoirs

The proposed Huai Mae Prachan reservoir is located on the Prachan river, which is a
tributary of the Petchaburi river. The reservoir has a capacily of 41.5 MCM, mainly for
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irrigation of 3,520 ha. The Huai Pak reservoir, on the other hand, is located to the south
“of the existing Keang Krachan reservoir and has a storage capacity of 27.5 MCM. The
two reservoirs will be effective in controlling floods in the lower reaches of the
Petchaburi river.

Medium-scale Projecls in the Western Coast River Basing -

Sic medium-scale reservoirs with a total storége capacity of 62 MCM have been identified
by RID for irrigation of 8,160 ha in total. Economic viability of these medium-scale
reservoirs should be reviewed in further detail.

RECOMMENDED ACTION(S)

~ Itis recommended that the EYA of the Tha Sac dam construction be reviewed and a decisiof

- be taken to implement the project as quickly as possible. The consiruction of the Tha Sae
dam and _irrigation scheme should be implemented by RID, and lhe transbasin water
conveyance to the Bang Saphan area should be reahzed by IEAT.

~Itis atso recommended that economic fcassblhly arid environmental soundness be examined
‘:rcgardmg the construction of ‘the Huai Mae:Prachan and Huai Pak reservoirs in the
~ Petchaburi river basin, as well as the medium-scale reservoirs in the Western coast siver
‘basins, in order to meet thc mcreasmg water demand in these river basms

Al-14



ALTERNATIVE WATER SUPPLY PLAN
FOR BANG SAPHAN

"Prachua ,Khiékhan

“Tha Sae Reggervoie ]~

' (198 MCMp - ‘ 7
\. . ~
‘\ Champ on/ | : , : _ | /

C A
sv/ RovRo 2 Ly Sy
Resenvoir LOg . \\ ) “ :
(143MCM) ~— 8. S oo S
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PHETCHABURI AGRICUL.TURE DEVELOPMENT (PAD) SCHEME

etchabusi = ( i
PQ:I h l:3 o

Huai Mae Prachan .
Reservolr (41.5 MCM)
oposed by RID -

a4

. Keang Krachan
Resenolr (860 M_.CM)

Huzi Pak Reservolr (27.5 MCA)

propbsed by RID
""\!‘—-\/(O

: Jsolidation Promotion Project
@ Multipucpdse Reservoir Development Project
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Project No. WR 4

1. PROJECT TITLE ' Satinity Controt

2. LOCATION - Lower Mae Klong river basin, and
Lower reaches of Tha Taphao and Chumphon

rivers -
3. AGENCY RID
4. OBJECTIVES ' To controt salinity in the downstream reaches

of the Mae Klong river, as well as Tha Taphao
and Chumphon rivers, to maintain land
productivity and ensure water supply for
irrigation and urban uses.

5.  PHASING Phase 1l for a reservoir opeifation study. along

with completion of ongoing dike construction;
- further imiplementation subject to outcome of -
- the study and monitoring

6. DESCRIPTION

[)ownstrcam areas of major rivers in the WSB region sufler from sahmzanon due to poor

f dramage and salt wafer intrusion. Safinization constrains more productive land and water
uses. Particularly in the lower Mae Klong river basin, salt water intrusion is becoming
more serious during the dry season. RID is constructing a dike along the coast 1o
* prevent the salt water intrusion. ' L

- A fundamental cause of the salt water intrusion is the drawdown of water level in the
river during the dry season caused by increased extractionin the ups{ream and inef¥ective
- reservoir operation. It is necessary Lo review the reservoir operation in view of changing
- needs for water supply due to more lmenswe 1rngatlon changes in croppmg pattern, and
*increasing urban and industrial uses. - :

Depending on the outcome of the review, the ongoing dike construction in the Lower
Mae Klong river basin may be extended further to the west. In the long run, construction
of a salinily controt barrage may beé required at the estuary, subjcct to assessmient of
environmental impact and econoniic viability. -
7. RELATION WITH

' OTHER PROJECTS

8. COST (Approximate) Phase IT = $1 million (feaé;ibi!ily study)
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WR4 SALINITY CONTROL

BACKGROUND

Salinization is in progress in the lower basin of the Mac Klong river due mainly to: i)
seawater intrusion from the coast, (ii) saltwater intrusion in the estuary, and (iii) lack of
adequate drainage systems. To protect against seawater intms.ion, RID completed the
- construction of a 36 km long coastal dike on the right bank and planned to construct a 52
km long dike on the left bank.

“The Vajiralongkorn diversion works on the Mae Klong river have been designed to
secure 50 m/s of salinity control/maintenance {tow in the downstream in the dry season.

If this discharge is maintained, salinity at the mouth of Dammoen Sauak canal is kept

“within 2 gnvliter. However, as experienced in the droughl years (1978-1980), :,ahmly
increased to the unacceptable level of 11.25 gmﬂner

 Salinization is also a oroblem in Chusﬁphon province. In the lower reaches of the Tha
Taphao river and Chumphon river, salinity has increased in groundwater for potable
‘water supply 1o villages devetoped in the estuary area and in soils for agricultural use.

| PROJECT CONCEPT/RATIONALE

In the lower reaches of thc Mae Klong river, furthcr studles should be made to clarify the
following aspects:

(i) . Whether the naintenance flow of 50 m'/s in the downstream from the
Vajiralongkorn diversion works ‘can be guaranteed throiugh modification of
reservoir operations al the Sri Nagarindra and Khao Laen reservoirs;

(i) How large is the w.ﬁvater‘requi'relﬁent in the coastal lands to be protected by
the coastal dike, and how drainage works can be improved in this area; -

(iii)  Whether water supply from the Mae Klong river basin to the BMA is
‘indispensable; and

(v} Whether the construction of a structure on the Mae Klong river estuary to
get fresh water of 1,577 MCM is required, and whether it is economically and
environmentally feasible.
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In the lower reaches of the Tha Taphao river and Chumphon river, fusther studies should
be made to clarify the following: '

) How salinization has affected potable water supply and farming in the
lower reaches, _

(i} - Whether there are alternative measures to sccure fresh water in the
aftected area; and - | _

(iii) - Whether the construction of an estuary. weir is required and whether it is
economically and envirommentally feasible, | | "

- RECOMMENDED ACTION(S)

- It is premature as this stage to conclude whether an estuary barrage is required in the
lower reaches of the Mae Klong river, Tha Taphao river, and Chumphon river. I is
recommended that a detailed study be conducted in Phase 11 1o assess the viability of
conistruction of the estuary barrage and other stm'clu(es'for salinity control.
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Projeci No. WR §

1.  PROJECT TITLE Flood Control and Drainage Systems
' Improvement
2. LOCATION Major river basins in the WSB
3. AGENCY - RID
4, OBJECTIVES (1) To control floods to prevent damage .to

properties and agricultural lands

(2) Toimprove drainage systems in the lower
basins of major rivers to enhance land
productivity

(3) To motivate farmers to adapl themselves
to new farming practices under improved
dramage conditions

'S, PHASING Phase I for planmng and des;gn of prlonly
' : ‘ schemes

6. DESCRIPTION

Floods are causing damage in the lower reaches of Petchaburi river, the Tha Taphao
“river and other rivers in Chumphon province, the Pran Buri river and other rivers in
Prachuap Khirikhan province, as well as in the major tributaries of the Mae Klong river,
including the Lam Pa Chi diver.  Floods should be controlled through construction of storage
Lreservoirs upstream, as \\.ell as through river - improvement, revetments, and other
- appropriate nieasures. :

Dramage sysiems should be improved in the lower Mae Klong river basin, and lower -

basins of Petchaburi river, Chumphen river and other major rivers in the WSB region.

‘Since the water table is refatively high in these lower basins, aver drainage may cause soil -
satinization. Acidity/alkalinily and other soil problems may also occur, depending on the
soil types. Therefore, drainage systems should be carefully planned together with
- selection of crops and the farming system. . _

In planning for the drainage systems improvement and associated agricuitural
- development, a participatory approach is recommendable involving local farmers; who
have adapted to existing local conditions. Such participatory planning would also help to -
motivate farmers to adopt new farming practices fo be introduced under improved -
drainage conditions. The Chumphon river may be selecled for initial apphcauon of the
parlicipatory planning followed by implementation. _

7. RELATION WITH
OTHER PROJECTS

8. COST (Approximate) “Phase 1= $1 miltion {feasibility study)
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WR 5 FLOOD CONTROL AND DRAINAGE SYSTEMS
IMPROVEMENT |

BACKGROUND

Inthe Mae Klong river basin, discharge control is an urgent task in the Lam Pa Chi river
(a tributary of the Mae Kloiig), as floods in September-October 1996 caused serious
damage to houscholds (6,100 houses) and agricultural tand (72,300 ha), as well as a
number of bridges and other structures in the flooded areas.

The Lam Pa Chi river has a catchment area of about 2,450 km?, with an average annual
precipitation of about 1,100 mm. Runoff récords (1982-1994) are available at the KZS
gauging slation (catchment area of 508 km?’). On the basis of monthly runoff at the K25
station (74.6 MCM), the total water available in the La Pa Chi river is esllmated at
around 361 MCM per annum, '

Two alternahvc dam/reservonr sites have becn ldenllﬁed inthe Lam Pa Ch1 river basin for
flood control, as well as irrigation and mumc:pa] waler supply The upper site is located
at Ban Suan Phong with a catchmcm area of about 1,300 km Annual runoff at this site
is estimated at 191 MCM. The lower site {proposed by the Mclropolltan Waterworks
Authority) is Iocatcd at Kho Phu Thong or about 25 km upstream of its confluence iwith

~ the Khwae Noi river, with a catchment area of about 1,960 km?. Annual runofY at the
+lower siteis estimaté_d al 288 MCM. ‘On the basis of monthly runoﬁ‘rec_o.rds in Oclober
1985 (monthly runcft of 78 MCM), the probabl'e flood discharge at the lower site is
estimated to be around 2,270 m’!s This magnitude of flooding will cause serious
inundation in the lower reaches of the Lam Pa Chi river and lhe areas upstream of the
\’ajlralongkorn diversion works.

Inthe Petchaburi river basin, floods oflen cause damage in the section between the Petch

diversion works anid Petchaburi city, as well as in the lower reaches downstrearn from |
 the urban center of Petchaburi, The river course is meandering and flood conveyance
capacily is limited in these sections.

In Chumphon province, floods along the Tha Taphao river {peak flood of 1,510 m%s)

frequently cause damage in the section downstrearn from the confluerice of Tha Sac and
Rub Ro rivers.
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Drainage systems in the lower Mae Klong river basin and Petchaburi river basin are
inadequate because RID's ditch-and-dike projects have been implemented without
improvement in drainage systems. Productivity has been relatively low in the arcas
where drainage systeis are inadequately developed or undeveloped.

PROJECT CONCEPT/RATIONALE

' For flood contro! and drainage systems improvement, it is required that a further detailed
study be conducted of the following programs:

(i)  Feasibility study of construction of the Pa Chi danvreservoir on the
“tributary of the Mae Klong river; o
(i) ' Design of necessary structures for controt of floods and improvement of
| drainage systems in the lower Petchabun river basin; and
(i) - Review of economic feamblhly and financial viability of flood conveyance
: canals and dramage systems m the Tha Taphao siver basm in Chumphon

'RECOMMENDED ACTION(S)

"t is recomniended that the above noted studies be executed in Phase 1 in order 1o
‘evaluate cconomic fe'asibility and priority for implementation. 1t is also recommended
‘that drainage systems improvement be studied atong with salinity controi in the lower
reaches of the Mae Klong, Petchaoun and Tha Taphao rivers. S
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Chapter3  ENERGY AND POWER SECTOR

‘3.1 Energy Demand and Supply

'3.1 4 Overview

To meet the demands of its impressive economic development, Thailand has depended -

heavily onimported oil, which covered over 90 per cent of the country's oil requirements

during the 1979/80 oil crisis. In the following years, the Thai government managed to
* increase the share of its indigenous energy consumption. In 1994, domestic cnergy
production was 37.6 million tons of oil equivalent {Mtoe), or 58 per cent of the totat

primary energy supply. Modern energy consumplion, which comprises petroleum '

products, natural gas, condensate, coal and lignite, hydropower, and others, increased
" 11.9 per cent while renewable energy grew by 10.3 per cent. In 1994, the total éupply of -
commercial energy in Thailand was 65 Mtoe, an increase of 11 gier'ce_nt over the :
previous year. Of the total amount, petroleum accounted for 45.2 per cent, natural gas .
14 per cent, lignite 7.9 per cen't,‘eleclric.ity 1.6 per cent, and coal 1.5 per cent. In
addition, Thailand consuined about 19 Mtoe of rencwable énergy,'about 30 pércent of
its total energy supply in 1994, mainly i in the form of fuel wood, which remamed the
predommant fuel in rural hm;;eholds (Reﬁ:r to Table 9 3. l) L ' |

. By the end of 1994 Thailand produced 1. 3 Mloe of oil, a sma!l amount compared to its

- consumption of 23! 4 Mtoe. : Natural gas was a major domesuc energy source, mth the
{otal producuon_ of natural gasat 9.3 Mtoe_ or 24.8 per cent of {otal md:g,enous energy
production. The Electricily Generating Authority of Thailand (EGAT) s responsible for
the developmenl of lignite. However, the expansion of lignite mining has had to be
severely curlailed due to geotechnical and environmental problems. In 1994, the lignite
output in Thaitand was 5.2 Mtoe, or 13.8 per cent of total indigenous energy p'roduclioﬁ
With uncertainties surroundmg the dcvclopmenl of lhe country’s lignile resources; it
would be necessary to import coal and eﬁtabhsh coal-fired generation by as early as
2000, Although hydropower potential is w. ell over the utilized 2,400 MV, increased
oppasition to reservoir construction would make development of l{ydrlopower_ in

Thailand extremely dificult. In rural areas, traditional fuels have dominated the daily
consumption by houécholds, two-thirds of the consumption of which is bio-mass,
consisting of charcoal and firewood, causing severe impacts on the forests near inhabited
areas.
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3.1.2 National Energy Policies and Administration

(1)  National Energy Polictes

The national energy policies in the 1990s still focus on diversifying supply and utilization

" of domestic energy, adjusting prices of energy products for more efficient use,

“introducing cnergy conservalion measures, involving the private sector in the investment
and production of electricity and petroleum, and promoting - cooperation with
neighboring countries.

(2)  National Encrgy Strategy

National energy strategies include: (i) investing in the exploration and development of
domestic petroleum and lignite; {ji) accelerating the development of hydropower, coal,
nalural gas, and petroleum in neighboring countries by cooperative efforts, including the
constmctmn of nalural gas pipelines; (it} improving the transmission and distribution
system for eleclnc:ty,_ and (iv) promotmg private sector participation in energy
production.

3) Development Agencies

The Nanonal Energy Policy Counc11 (NFPC) the highest level of government in chargc
- of energy policies and directions, is chaired by the Prime Mlmsler Its members include
a-depuly prime minister, ministers from relevant ministrics, reprcsenlatwe-s from the’
National Econonic and Social De\elopmem Board '(Nl“ SDB), the director of the

-~ Budget Bureau, the secrelary general of the National Energy Policy Office, and the

d:rector general of the Deparlment of LEnergy Development and Pmmouon (DEDP).
The National Lnergy Policy Oftice (NEPO), a depariment under the Office of the Prime
Minister and the secretary to NEPC, functions as a link between NEPC and the country’s
slate energy enterprises and conducts all energy policy work. The Department of '
Mineral Resourcés is responsible for asseésmenl-and preliminary exploration of the .
couniry s coal and petroleum reserves, while DEDP is in charge of research and -
development monitoring energy scctor trends, statistics, and rural encrgy development.

Tl@e'l’etrolenim Authority of Thailand (PTT) is a slate-owned enterprise responsible for
the development and supply of :p'elrdleum,_ pelrol_eum products, and natoral gas. In the
" electricity sector, the Electricity Generating A.uihorily of Thailand (EGAT) covers most
- power generation and transmission to primary substations. It also manages most niinable
reserves of lignite in Thailand. The Metropolitan Electricity Authority (MEA) is a
power distribution company in charge of power distribution to the Bangkok

3-2



Metropolitan Area, while the jurisdiction of the Provincial Electficit}- Authority (PEA)
includes power distribution and rural electrification to areas of the Kingdom not served
by MEA. EGAT reports directly to the Prime Minister’s Office and both MEA and PEA
report to the Ministry of Interior.

3.1.3 Energy Demand

‘Transportation accounted for 37 per cent of total energy consumption in 1994, followed
by manufacturing and mining (31.8 per cent), and residential and commercial consumers
_ - (25.6 per c'eﬁt). “The energy consumed by the transportation sector jumped from 6,025

“ktoe in 1985 to 16,341 ktoe in 1994, an average annual growth rate of 12 per cent. For
reference, the total share of energy consumed by the transportation sector was 32.5 per

-cent in 1985.

" Growth of Final Energy Consumption by Economic Scctors

—&— Agricuiture -
—&— Manufacturing
=dmees & Com. |
_-@"?Transpo:lation
1988 1980 1990 199%. 1992 1993 1994
' Eﬁérg_v Consumption by Economic Sector
. _ : Uni!:klo'c%_g_
. Jivss 1989 1990 1991 1992 - 1993 1994
Agriculiure | 1,525 1,639 1;303_'-- 1,827 1,879 © 1,618 1,576
‘Mining  [49 56 S8 53 a2 2 35
‘Manufacturing | 6,062 7,712 8,541 : 9288 10238 11,732 * 13,917
" Consteuction | 99 109 147 G194 220 182 333
Res.and Com. | 7,496 8,114 8725 * 9,135 10,055 11,173 11,647
Transportation | 8,520 10,169 11,368 ° 11,910 12,652 14,581 16341
Total 23,749 27,799 30,642 32,407 35104 39328 43,849

‘Source: DEDP/Thailand Encrgy Situation in 1994,
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Petroleum products represented the greatest proportion of final energy consumption in
1994, totating 23 .4 Mtoe, up 10.6 per cent over the previous year and accounting for
53.2 per cent of total energy consumption. Natural gas’s role, due to new discoveries in
the Gulf of Thailand and neighboring regions, is becoming more important. A total of
0.6 Mtoe was consumed in 1994, a 19.5 per cent jump from the previous year. Coal and
lignite consumptionin 1994 was 3.1 Mtoe, anincrease of 23.1 per cent over the previous
year and accounting for 7.1 per cent of the final energy consumption. Elecirici.ty
consumption in 1994 was 5.3 Mtoe, an increase of 11.1 per cent over the previous year
-and accounting for 12.2 per cent of final energy consumption.

Total renewable energy consumption in 1994 was 11.5 Mtoe, an increase of 10.3 per
cent over the previous year and accounting for 26.2 per cent of the final energy
~ consumption. ' '

314 Energy Sup_ply._

‘Rapid cconomic development in Thailand has led to a rapid increase in final energy
consumption.” Since 1989, Thailand’s economy has been expanding at an annual rate of
8.9 per cent while its final energy consumption has been growing eve’n‘fast_er, at 9.5 per
cent annually. ' a | - |

Primary Energy Supply b) Souree _
o . o _ . (nillion KBD)
- Energy Sources 1983 1993, 2003

Imported Coal 2 o 69
“Tmported OIl -~ 216 476 844
Impotted - I [
NG/LNG 3 350
Imported Hydro ] IR 53 - 50
Indigenous Oit - 25 157 297
CIndigenousNG . 11 . 94 206
" Lignite 18 17 28
Hydro . - L

Total : . . 286 . 811 1,750

Source: PTT/Facis and Figures of Petroleum induslrjiﬁ Thailand, 1994

“Tn 1994, Thailand produced 37.6 million tons of cil cqﬁivalem (Mtoe) and imported 28.3
Mtoe, an increase of 10 per cent and 9 per cent from the previous year, which was higher
than the real GDP growth rate of 9 pe.r cent. Thaitand will continue to import oil, but

“imported oil’s share will decrease as Thailand starts to purchase natural gas and coal
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from abroad. However, the import share will not exceed 70 per cent of the total, which
is in line with the targets of the Eighth Five Year Plan. Due to the diflicultics in
developing domestic hydro power, Thailand has started to cooperate with its neighbors
in exploring hydro power potential.

" In 1994 Thaitand imported 28,258 ktoe of energy, a 9.1 per cent increase over the

previous year, among which crude oil accounted for 65.9 per cent, petroleum products
for 30.4 per cent, and electricity for 0.3 per cent.

Retation between GDP and Tmperted Energy

0.60 —&— GDP Growth Rate
0.40 \ -
: \ =¥==nergy Import Gromh
020 ‘ : ~ B Rate (Value)
Sk e ¢ S "~ | @ LEnecigy Import Growth
. 0.00 +—— - MAMIE B 4 - Rate (Volume) = ¢
: '_’0 201990 1551 S 1e92. 1993 1994

Source: DEDP/Qil and Thailand 1994,

~ Thailand produces its own natural gas. The largest consunier for natural gas is E'G'AT,

- with 716 MMCED in 1993, followed by industry and feedstocks, 56 MMCFD and 139

MMCFD respectively. ' On the supply side, most natural gas is domesticaliy produced.

PTT pro_;ccts that by the year 2003 Thailand will import 1,068 MMCED natural gas,

'accounlmg for 36.3 per cent of Thailand’s to!al natural gas supply Natural gas

- production accounted for 24.6 per cent of the total domestic energy production in 1993
and 24.8 per cent in 1994, (Refer to Table 9.3.2)

3.2 Electricity Demand and Suﬁp!y |
3.21 Electricity Consumption

Electricity consumption in Thailand increased from 20,032 GWh in 1985 to 62,510 .
GWh in 1994, implying an average annual growth rate of 13.5 per cént. Per capita '
consumption of electricity increased from 308 kWh in 1982 to 1,058 kWhin 1994 The
industry sector was the largest electricily customer consuming 28,920.1 GWh or 46.2
per cent of the total, followed by the commercial sector wlilizing 20,116 GWh or 32.2
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per cent; residential users consumed 12,893 GWh or 20.6 per cent and others
(agriculiure and temporary consumers) 579.9 GWh or 1 per cent. Consumption by
industry, residential, and other sectors increased by 29.3 per cent, 8.1 per cent, and 10.3
per cent respectively, while commercial sector conswiption decreased by 8.5 per cent
- from the previous year.

" Growth of GDP and Electricity Demand

S0P Groath by
- W%
15%
10%
5%
- 0%

%
~ {1 — Elec, Demand
by %

86 87 83 8% 50 91 92 93 94

Source: DEDP/Electric Power in Thailand 1993,

" The Bangk()k Metropelitan Area (BMA) consumed 27,030 GWh, or 43.2 per cent of the

-~ toial consuniption in the whole country, up 10.5 per cent from the previous year. Areas
“outside the BMA utilized 35,479 GWh or 56.8 per cent of total clectricity.consumed in
" Thailand, an increase of 1 15 pcr .cén't over the previous year.-

Based on s October 1996 load forecast, EGAT projected ihat peak . demand for
gencration capacity will increase from 10,709 MW in 1994 12:0'21,'423 MW by 2001,
30,464 MW by 2006, and 41,683 MW by 2011." This projection implies an average
annual growth rate of 10.6 per cent in the 7% Plan, which is lower when compared with
the 14.0 per cent projected in the 6™ Plan. Over longer peri‘od's,rlhe average peak
demand. growth rate is projected at'10.0 per cent, 7.3 ’per__cént, and 6.5 per ¢ent ddriilg_ |
the 8%, 9®, and 10% plan periods, respectively. (Refer to Table 9.3.3)

3.2.2 EGAT’s Generation .Reqmrement:

~As of September 1994, EGAT’s installed capacity was;'l.2,988.9 MW, comprising 2,578

- MW hydropower (19.8 per cent), 6,102_ MW oil/gas and lignite-fired thermal (47 'per:
" cent), 4,100 MW cmﬁbiued cycle {31.6 per cent), and 210 MW gas turbine (1.6 .per

cent). - The share of fuel oil as a source of generation increased from 14 per cent of the

 total in 1985 to 27.6 per cent in 1994, while the development of hydropower has

' slagﬁalcd. By the end of the 7™ plan, EGAT expects to have an installed capacity of
16,142 MW, with 24,102 MW expected by the end of the 8™ Plan, and 39,302 MW by
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the end of the 9™ plan, implying average rates of increase of 9.7 per cent, 9.9 per cent,
and 12.6 per cent respeclively.

The following figure shows the mix of electric generation by energy source in Thailand,
including, but not limited to, the generation units under EGAT.

Mix of Electricity Generation by Energy Sources

1954
OillGas
29%
Lignite ’;3’0"-:;9 _
’ (]
10% T fofee |
HGY
445 nce
Diesel Of o : = sl o1 D Dieset O
2% ' > SRR 2% © [Algnite
ce . | 20WGas |
32% :
. Mix of Electricity Generation by Energy Sources -
- 2011 '
Lignite’ Coal - OiliGas
cc 5% 4% M5 dre
GT12% D : 0% L
19 o b2 . E3Hydro
3 EipP
GoT
cice
Lignite
BCoal
RAOIGas|
PP T
57%

Source: EGAT PDP 97-01.

There are 54 projects that require capital expcnditﬁres in the 7* Plan period (399241996). or
these, 28 are ongoing projects that have been approved since the 6% Plan while 26 have been
approved in the 7" Plan. The total capital expenditure in the 8% Plan requires 268,000 million
Baht. - Of this ‘amount, the foreign currency 're_qiliremem is 122,500 miiflion Baht
(approximately US$4.9 biflion equivalent) and the lpcal currency portion is 145,500 miltion
Baht. '



3.23 SPPs, IPPs, and Power imports

The first step taken by the Government towards increasing private sector participationin
the power sector was 1o allow co-generators and small power producers to sell power to
EGAT. Co-generators are power plants that produce both steam and electricity and are
often part ofindustrial entities. Small power producers (SPPs) have an installed capacity
of 90 MW (recently increased from a fower céiling of 60 MW) oflen utilizing waste
materials or traditional fuels such as garbage, bagasse, rice husk, and wood. In 1992,
- EGAT announced its first offer of 300 MW. In 1995, in its second announcement
EGAT oftered to purchase up to 1,444 MW. A toial of 84 SPPs, representing 4,435
MW, proposed to supply electric power to EGAT. By December 31, 1995, 18 of 50
applicants had signed a Power Sales Agreement with EGAT to provide a total capacity
of 343 MW. By June 1996, 50 of 84 applicants had received EGAT’s approval to supply
~atotal of 1,720 MW of power, far exceeding the original ceiling, to meet the expected
stronger demand Of the 1,720 MW, 78 per cent is from the larger co-generation
projects usmg natuial gas, |1gn1te and imported coal as fuel, while the rest comes from
smaller projects selling 5-20 MW each and nmnmg on agricultural waste such as paddy
husk.” So far, 14 S_PPS have started to transmit a total of 155 MW, the majority of them
supply power on a “nos- firm” basis. The currént basic tarift'set for the purchase of SPP
output slands at Capacuy charge of 302 Baht!kW!month and energy charge of 0 85
- Baht/kWh for delivery on a firm basis and 0.87 Baht/kWh for non-firm suppheq '

~ Inresponse to the GoVér‘ﬂment’s policy of privatizing state enterprises, reducing public
borrowing, improving enterprise efliciency, and increasing capital investment in the
infrastructure, EGAT has started to invite mdependent power producers (IPPs) to build
'pm\er plants.  An open mvnatlon to bid 1o produce power is undcrway following the
recent approval by NEPC in May 1994 of the purchase of electricity from IPPs by EGAT
in stages as follows: |

Stage One: 5,800 MW
~ Phasc One: * 1,700 MW for 2000, =
“Phase Two: - 4,100 MW for 2001-2003

By 2011, EGAT will purchase 22,500 MW of power capacity from 1PPs; the fuel

sources include natural gas, LPN, 'imporled coal, and orlimulsion. Thailand purchases
~ electricily from Lao PDR and Malaysia at the respective borders.
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Electricity imports totaled 870 GWh in .1994, 95.2 per cent of which came from Lao
PDR and the rest from Malaysia. The total import increased by 35.1 percent from the .
previons year and the total imported value accounted for 759 million Baht. This trend is
expected to continue (possibly including the import of electricity from Myanmar in the
future), since Lao PDR and Malaysia are expected 1o expand their electricity generation
and cooperation with Thailand.

Thai Government signed a new memorandum with Lao PDR to double its long-term
power purchase to 3,000 MW, mostly hydropower. The power purchase pnce ranges

from 0. 043 to 0.0455 USS/AWh in 1994 prices.

Implications for the WSB Region

IPPs are expected to be active in the WSB region. As EGAT solicits more and more
- power supply from diversified energy sources from the private sector and Myanmar
continues to supply natural gas, IPPs will play an increasingly important role in the WSB
region. Presently, as Phase One of the IPP Stage One, three 600 MW gas generation IPP
-~ proposals, based in Ratchaburi, are under negotiation with EGAT. Four proposals in the
\VSB are shortlisted for Phase Two, three of which are based in Prachaup Khirikhan; of

 these three, two use coal as fuel and one uses orlimulsion. The one proposal based in
- Ratchaburi will use natural gas. By 2003, 1PPs would _accoimt for 27 per cent.in .
generation capacity and 37 per. cent in GWh in the WSB region.

- IPP Proposals in the WSB Region

| __Producer ' | Capacity | Fuel _Location
Stage One, Phase | Mw - S
Tri Energy Co., 700 | Nat.gas | Ratchaburi
' Bangkok Energy System 326 | Nat.gas | Ratchaburi
Thai Qi Co., . 700 | Nat. gas | Chonburi
Stage One, Phase If I
Union Energy ' 1,490 Coal - Bang Saphan -
L Gulf‘EiectriQ Co. - o 700 [ Coal- ¢ Kui Buri '
" Bowin I Power - S| 6713 Nat. gas. | Clionburi
' BLCP Power Co. 1,341 { Coal | Rayong .

Source: EGAT
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3.2.4 Rural Energy and Biomass Energy

PEA is responsible for rurat electrification. As of September 1994, PRA’s network
comprised 584 circuit-km of 115 kV and 36 circuit-km of 69 kV lines, and over 188,626
cirenit-km of 33 kV, 22 kV, 11 kV, and 3.5 KV lines. In the WSB region in 1996, the
total length of transmission lines was 824 circuit-km and that of distribution lines is
18,122 circuit-km. There were 30 sets of substations, with a total capacity of 1,325
MVA._ (Refer to Table 9.3.3)

With assistance from international organizations, PEA started a plan for tural
electrification in 1970. Based on the recommendations of NESDB, the Government
adopted a 25-year National Plan for Rural Elcctrification. The Government adopted
several strategies for the successful implementation of the plan: (1) cross-price subsidies
from urban to rural and from large to small customers; PEA achieved cost economies
through purchasing power at rates 30 per cent lower than those paid by MEA,; (i} an
increase in the connection rate and encouragement of productive uses of electricity to
~ keep the prograin financtally suétéinahle;' (it} mobilization of concessional loans and
grams from bilateral and multilateral agencies;: and (iv) low-cost - and aftordable
connections, After sixtcen years of eflorts by the Government, the rural electrification
~ rate is now at 98 10 99 per cent; the Government is annmg at 100 per cent by the end of
next year.

In 1994, bxomass cnergy accounted for 26.2 per cent’ of the tolal final energy :
'c0n3umptlon second only to petroleum products The amount ‘of biontass energy
demand has increased steadily at an average annual growth rate of 6 per cent since 1985.
However, the share of biomass energy has declined contmuously from 36.4 per cent'in
1985 10 26.2 per cent in 1994 as industty grows at a imuch faster pace. Charcoal,
fuelwood, paddy husk, and bagasse are the main sources of biomass encrgy. Among
biomass energy sources, charcoal and fuelwood are used mainly for cooking, process-
heating, and cottage mdusuy in rcsndenhal and commercial areas, accounting for 66 per
cent of the total in 1994, The important sources of biomass use are bagasse and paddy |
~ husk. Bagasse and paddy Iisk are used mos!ly for process -heating in the manufacluring

- sector ‘About 2. 67 Muoe of bagasse was consumed in 1994, representing an increase of

34.8 per cent over the previous year; it is totally used in the manufacturing sector. In
1994, 0.448 Mioe of rice husks was consumed, a decrease of 15.6 per cent from the
“previous year. '

3-10



Although the manufacturing scctor is experiencing rapid growth, its ¢0nstin1ption of
biomass energy scems to have declined. In the sector, sugar mills, rice mills, noodle
factories, canneries, and tobacco curing establishments are the major consumers. As an
agro-industrial economy, Thailand has a large biomass resource base with 60 million
tons of biomass energy generated each year. |

The government policies related to biomass energy are to encourage the use of domestic
energy sources, energy conservation, and private sector participation.

Implications for the WSB Region -

" Several government strategies are relevant to the WSB region, as set out below:

'0) Encourage generation of electricity and heat through renewable energy;

(i) ~ Promote high efficiency charcoal making kilns, biomass combustion, and
energy saving cooking stoves,

(iii)  Enharice private sector mvolvemem in reforestation actmtles

(iv) - Encourage small-scale producers (SPP) to invest in and produce

: electricity and heat from renewable energy sources in the form of co-
generation; and

{v) Increase public awareness.

~ As noted by the Ratchaburi Regional Energy Center (RREC), sugar cane is onc of t._he
main agricultural products in the WSI region. -Sugar factories use bagasse {o generate
- power; some of them have signed contracts with FGAT o p'rovide surplus to the grid.
Rural electrification is very highiin the region, 98 per cent. However consistent with the
_national trend, about 70 per cent of rural hotischolds rely on firewood and charcoal, with -
a tnajority using meﬁicment iraditional cooking stoves. There are over ten units of Wind
for Pumping in Petchaburi and Ratchaburi, but the wind potential in the WSB is low.
“There are around 1,200 windmill pumps in RREC's Western region (which is bigger than
the WSB). However, their numbers will be severely reduced after some are converted to
salt farms. The region is experiencing a rice husk shortage as brick faclorles have to

import rice husks from neighboring regions.” Prevmusly there was a bio- dsgcster: o

‘program in which the Government subsidized part. of the’ initial cost to build 1he. '
digesters, but the budget for this program- was “climinated a few years ago.
Approximately ha!f of the installed bio-digesters are still 'operalional in the region; there
are about 173 biogas digesters for cooking in the area covered by the RREC. RREC
planned to build 14 in 1996 and 10 in 1997 solar PV battery charging stations in
Kanchanaburs.



The Potential of Agriculture Residues in the Region

CROP Residue Conversion Output Potential - | KTOE
factor

Rice Husk 0.267 731.4 195.3 1.95

Sugar cane | Bagasse 0.291 100398 | 29216 473.1

Cassava Stalk 0.088 881.9 77.6 NA

Maize Corncob | 0.273 252 169 NA

© 3.2.5 Demand Side Management {DSM)

" According to an evaluation of 1 10 countries and economies by the Global Environmental
Facility (GEF), Thailand, with its DSM program, is ane of the eight countries that have
succeeded in the environmental protection efforts. As the first in the ASEAN regionto
adopt a DSM program, EGAT is invited by vanous international orgamzauons to
present lls DSM program to nclghbormg developmg countries.

'T_h'e first Five—year (1993-1997) pi!o! DSM' Master Plazi' was approved by the
- Goverinment of Thaitand in December 1991, EGAT was nominated as the implementing
agency The DSM plan has projected annual savings of 311 MW in peak demand and
1,826 GWh in energy by the end of 1997 at a cost of US$189 million: Using an avoided
cost of $1,000/kW,; the program will have saved US$!?2 milfion, plus addmonal benefits
“in environmental protccuon

: EGAT’s DSM plan consists of six seétoral‘.pro‘grams, namely Residential Sect_of,
Commercial Sector, Industrial Sector, Load ‘Management, ‘Attitude Creation, and
Monitoring and Livaluation. Funding of the program comes from a DSM surcharge in
the taritl mechamsm a grant from the World Bank, under the auspices of GEF, and a
conccssmnal loan From Overseas Economic Cooperation Fund of Japan,

- US$ 149 miltion

Thai utitities:
© USS 15 million

- GEF:
- OECF US$ 25 million
Total ~ USS$ 189 niillion

EGAT is also the ﬁ:rsf in Southeast Asia to have experimented with an Energy Saving
“Company (ESCO) system. With Thailand’s own version of ESCO operations, EGAT’s
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DSM oftice is expected to recover part, hopefully all, of the DSM program cost through
reimbursement from savings by the beneficiaries. (Refer to Table 9.3.4) The current
DSM programinvolves a four-pronged approach, focusing on the provision of economic
incentives for consumers to adopl energy saving practices, development of standards
and testing facilities, intreduction of new building and appliance codes, and pursuit of
best available technologtes.

The long-term DSM plan is based on the 17-year Power Development Plan and
government policies.  Based on estiniates of DSM potential, the reduction “of
accumulated capacity and energy demand is expected to be 551 MW, 3,303 GWh in
1997-2001, 1,551 MW, 9,305 GWh in 2002-2006, and 2,426 MW, 14,553 GWh by
20072011,

" Comparision With and Without OSM
{MW)

70,000

- [owithbsM] -
“lawiobsmj

0+ .
1996 ' 1997 2001 + 2006 ¢ 20N

lumhcatlons for the WSB Reﬁmn

EGAT’s DSMO is about to stan a pllot program 1o hclp four manufaclurers to improve

~ their energy consumptlon process.. All of then will be located in the BMA reglon ‘There

s 1 no specific DSM program in the WSB reglon an arca that will 10 be aie of major
power generalion bases in Thailand, with its total generating capacity peaking at 17,236
MW by the year 2009. According to DSMO’s projection of 6.4 per cent of savings from
the total projected load demand of EGAT, the DSM program might reduce regional

_ generation demand to 16,133 MW. The possible 1,103 MW saved in thc wsB lmphes a
major reduction in euwronmemal impacts in the region. .

‘As discussed with EGAT ', the ind'us‘iri'al_ progiam sﬁoilld also be exiended to the WSB as

‘economic development in the region accelerates as projected under the social and =

economic framework. Since it is cheaper, for GAT as well as for business owners, to o
install energy efiicient equipment in new factories and buildings thaii it is to reirofit and
replace equipment in existing factories, DSMO should formulate new programs -
specifically targeting new investors in the whole Kingdom in general, and in the WSB in _
particular,
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3.3 Power Situation in the WSB Region

3.3.1 Power Demand in the WSB

The WSB region recorded the use 2433.3 GWh of electricity in 1994, or 3.9 per cent of

' the total consumplion in the Kingdom. Per capita clectricity consumption in the WSB

was 840 kWh, lower than the national average of 1,058 kWh. (For reference, per capita

* GDP inthe WSB region was 48,620 Baht, while the national average was 61 ,355 Bahl.)
Eleciricity Consumption in WSB in 1994

Province | Consumption (GWh). Rural Rural

| - Electrification Electrification
. _ (Villages) (Household)
" Kanchanaburi 4358 : 93.9% . 868%
Samut Songkhram | 1196 [ - 100% | 817%
Ratchaburi | 8863 | 00w | 978%
Petchaburi 31z L ees% | 965%
Prachuap Khirikhan 4550 1995% | 944%
_Chumphon 2245 | 99.5% 95.6%
Total 24333 8% | 921%

Sourcc NESDB and DEDPfE[ccirlc Power in ’flmland 1994,

In thc past ten years, the grow th of industry has ‘oulpa(:'ed the growth of agriculture,
foliowmg a similar pattern to that ‘of the national cconomic: structure. Under the
- medium-growth scenario, ihe industry sector is expected to grow faster, at an average .
“annual growth rate of 10.8 per cent between 1995 and 2011, agriculture at 2.9 per cent,
and the service sector at 9.0 per cent. The whole gross regional product is expected to
grow at 9.0 per cent per annum. Based on these growth rates and an energy demand
elasncnty of 1.1, the Study Team projects that energy demand will incredse by 10 per cent
pcr annum, which is close to PFA’S dcmand forecast for the WSB.

- The followmg table presents PEA’ load forecast for the WSB area.” The forecast has

taken into constderalton the huge demand in the Bang Saphan area during the 8® and 9"
plan’ penod (Refer to Table 9.3.5 and Table 9.3. 6)
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Load Forccast in the WSB Arca

(Unit: MWV}
Province 1995 (Real) {2001 2006 2011 Average Annual
_ Growth by %
Chumphon 519 101.2 147.7 207.1 9% B
Prachuap 107.7 1558.6 1628.8 17003 19%
Khirikhan ‘
Petchaburi 85.3 113.4 164.6 223.6 6%
Ratchaburi 2397 319.8 476.6 667.0 %
Kanchanaburi 90.1 11950 276.3 382.6 9%
Samut 39.6 100.8 146.6 206.9 11%
Songkhram _
Total 6143 23938 3.840.6 3.3875 0 | 11%
" Source: PEA ‘ '
1,8’00-‘
1,600
' 1-4:00' UCHumph:on
12001 8 Prachuab Kirikhan
1.0001 CIPetchaburi
800+ ORatchaburi
G600+ 5 O Kanchanaburi
40()} : B Samut Songkhram
200 ’? . '

1995 (Real)

According to statistics for’ 1995, 98.7 per cent of villages and 92.1 per ceni of
houscholds in the WSB regimi have access to electricity. The comparable statistics for
the whole Kingdom in 1995 were 98.2 per cent for villages and 92.8 per cent for
households. (Refer to Table 9.3.7) - B : '

3.3.2  Power Generation in the WSB Area

There are several hydropower stations in the region: Khao L.aem Dam (3}5 100 M),
Srinagarind Dam (3 x 120 MW and 2 x 180 MW), Tha Thung Na Dam (2 x 19 MW), and
Kaeng Krachan Dam (1x 17.5).
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EGAT is planning (0 build 3 x 600 MW combined cycle power units, and 4 x 700 MW
thermal power units, in the 8" Five-Year plan' period using imported natural gas from
Myanmar. The four thermal power units will be gas/oil dual purpose units for power
supply security reasons. For planning purposes, EGAT has tentatively decided to build,
before 2011, the first five units of imporied coal-fired thermal plants in Prachuap
Khirikhan province. Based on this plan, EGAT will expand its electricity generation
* capacity in the WSB region with an addition of 4,600 MW between now and 2001, and
" by 4,800 MW between 2001 and 2011. PTT has signed a contract to import natural gas
(525 MMCFD), through the pipeline presently under construction by PTT on Thailand
side, from Myarnmar for 30 years from 1998. An interational consortium is building the
- gas pipetine on the Myanmar side, with construction scheduled to be completed in 1998,
" This amount of gas is sufficient for the new power units in Ratchaburi.

Presently, EGAT is negotiating with independent power producers (IPPs) to purchase
power from a power plant possibly located in Ratchaburi {600-700 MW) and-in
Prachuap Khirikhan (1,400 MW or more).

- In the long 'ruin,' EGAT also plans to invite iPPs to build about 4,000 to 5,000 MW
generation units (using either impor'l'ed' coal or natural gas) near the Bang Saphan aréa,
where a private sector concern is constructing a large steel production complex and a
~ deep-sea port. “To transmit power along the WSB corridor, EGAT has planned a 500 kV

- line from Bang Saphan to the Bangkok Metropalitan Region.  The 500 kV line project is '

: ;expe(:ted to be completed by 2001." Thus, before that year, EGAT’s grid only will have

“limited capacity to accept an additional 700 \iW of capacity from 1PPs in the WSB
~ region. (Re[‘er to Table 9:3.8) ' :

Generation Capacity Increase in WSB

Project " Number of Units _ Total Capacity Comunissioning Year

~ Combined Cycle 3 x 600 1B0OMW 1999
Thermal (ol & gas) . 4 x 700 12,800 MW 2001

CIPPQ)) ST 1XT700 700 MW 2000
COIPP() T 2K70042x350 0 2,100 MW 2001
~ New Thermal (coal) . 2x1,000 2,000 MWV 2006
Total o 9,400 2006

* Sourcc: EGAT Power Development Plan (PDP-97-01)
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Electric power in the WSB region is interconnected to the national grid through 230 kV
and/or 115 kV transmission lines. EGAT also has a plan to construct a 500 kV
transmission line to integrate the 1PPs in Ratchaburi and the IPPs in Prachuap Khirikhan
by 2001. (Refer to Table 9.3.9)

3.3.3 Demand vs. Supply

The whole EGAT power grid i is an integrated power system any surplus or deficit in
power supply and demand in the WSB region can be adjusted accordmg to the balance of
national and local power demand. ‘But within the WSB region the generation capacily
now stands at around 1036 MW. In the high-growth GRP scenario put forward in the
Macroeconomic Development Scenarios of this Study, real GRP in the WSB will grow
at an average annual rate of 10.7 per cent, up to the year 2011, According to the EGAT
Power Dévelopment Plan (PDP-97-01), the total newly installed generation capacity in
the Study Area will be 9,400 MW during the same period, implying an annual growth
rate of about 16 f)er'cent, méaning that the WSB region will export much more power by
" the end of the 10" Five-Year Plan.- Assuming that some of the'exiéting generation units
~will be retired or produce less power by then, one may assume a deduction of about 10
per cent from the planned capacity of 9,400 MW, but the reduction in energy intensity
due to new lechnologlcs and demand side management is llkely to cmnpensale for this
beﬂecl considering that one study by an mtcmahom} organization found that DSM could .
save about 10 per cent of Thailand's electric power consumption. '

" Growth of Power and GR.P C

1996 ' 2011 Growth GRP & MV
. Rate - Elasticity

High Power || 1,036 MW || 12736 MW || 18% | 168

Growth o o L o

Low Power noseMw | 97smw | 1e% || 1so

Growth ] |

19881904 || ||

GDP
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Demand and Supply in WSB

(MW)
15,000
10,000
ODemand
15,000 B Supply (High}
TG et A B i B Supply (Low)}
1995 2001 2006
{Real)

3.4  Direction of Energy/Power Development in the WSB Region

*'3.4.1 Constraints and Potentials

* The situation of energy and power in the WSB, as reviewed in the previous section, still
i presents' some conslraints on development. Major constraints are enumerated below.

()  Low Power Consumption Rate: The per capita consumption of 840 kWh/person
in the WSB was lower than the national average of 1,058 kWh/person in 1994, This low
consumption fevel in the region reflected d low 'in'dustr:ializalim_l tevel. For reference, per
capita GDP in the W_SB area was f18_,61 0 Baht, lower than the national average 'of6i‘,3'3 I
~ Baht. The intensity of energy consumption showed a similar pattern: 17,285 kWhper 1
million Baht of GDP for'(he WSB and 17,359 kWh for the whole Kingdon: in 1994, -
~ Regional energy geheraiion éc:counled: for 2.8 per cent of the total n:atio_na!. cn,efgy

production in the same year 'while:, GDP in the WSB was a mere 3.9 per cent that of the
Kingdom. ' -

{ii)  Unstable Power Supply; According to a survey in the WSB conducted by the ‘
Study Team, 16.8 per cent of the existing industrial enterprises complained that the -
_ quahly of electricity supply was poor and there wcre too niany brownouts and outages: :
- Some Iarge hnlels complamed that power shortages occurred durmg the hottest time of

the year. Theunstable power supp!y is mmnly caused by the unique characteristics of the - -

- reg,ron PEA uscs bare wires i‘or is lransmnssmn lines, stretching through forests and
orchards. Lightcnmg and tree overgrowth oflen disrupt the power supply, and salt
erosion of the electric poles occurs throughout the region. PEA oflices in the region
have planned and budgeted for the gradual replacement of bare wires with partially
insulated cable (P1C), and the installation of better insulation.
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(i) Lack of incentives to steer farmers away from wasteful energy consumplion:

Deforestation was identified in the Eighth National Economic and Social Development
Plan as a major problem. During the first two years of the Seventh Plan, a forest area of
about one million rai was exploited each year, while aftorestation could cover only
160,000 rai. The WSB region faces the same problem. According to the RREC, the
Western region covering several provinces in the Study Area consumes ‘ab(:)ul
4-5 million m’ of trees, half by rural households as fuelwood, and half by the cerantic and |
time industries. About 70 per cent of the rural houscholds use fuelwood or charcoal as
fuel, feeding mainly ineflicient, traditional cooking stoves. - If the new encrgy-saving
cooking stoves could be introduced to each houschold, the area could save about 40 per
cent of its fuelwood requirement. "The ceramic and lime industries, with’ adequate
technical and financial support from the government, can also convert their kilns from
consuming fuelwood to gas or lignite, although several issues should be addressed
before this can happen: (i) tightening of law enforcement .against illegal logging and the
cutting of public trees; (i) providing techuical assistance and economic incentives for
'compamcs to retrofit their kilns; and (m) making available an alternalwe encrgy source
: namely domestic lignite, 1mponed coal, and LPG at a reasonable price,

(lv) Environment: The environment could be an issue since some coal-fired power
'pro;ects have been proposed in upper Prachuap Khirikhan province, an area known for
its bird sanctuary, nallonal park, and coastal amenily zone. An environatental economic

cost analysrs should be camcd out to Jtlstif'y the locat;on of thc coal fired power plants.

On the other hand lhe WSB region has sngmﬁcant potenual in the energy/powcr sector.
“This includes the followmg '

(1) Govcrnment and _Prvate  Sector Cooperation for regional economic

development. Several industries are envisioned in the WSB area: the Bang Saphan steel
complex and related industries, rescarch and tourism centers in Petchaburi and part of
Prachuap Khirikhan, a gas plpelme connecting 1o Myanmar and possible downstream
gas industries in Ratchaburt a new airport at Pathiu in Chnmphon province, and scveral
industrial estates. " To meet the energy/power demand a huge power plant using gas
- from Myanmar is under construction and a 500 Kv line connecting future lPI’s is planned
in the area. EGAT has also planned to build about 5,000 MW in thc \WSB region, leaving
the area with surplus power to supporl other regions’ economic developnient in the long

un.
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(i)  More IPPs. As Thailand starts to import natural gas from Myanmar and
purchase power from the private sector, the WSB region, with its proximity to the load
center, and its ﬁvailability of a deep-sea port, plus the planned 500 kV line to be built to
Bang Saphan, will attract more 1PPs. - Among the cight 1PP proposals shortlisted for
Stage One, Phase Two, five propose to build power plants in the WSB region, including
four in Prachuap Khirikhan, where the WSB's deep-sea port is located.

(i)  Improving Transmission and Distribution System. EGAT has planned to build a

- two double-circuit S00 kV line to the Bang Saphan area reserving enough transmission
capacity in the region for IPPs. PEA also plans to meet the huge increase in regional
power demand by expanding substation and distribution capacity.

(iv} I_mp_rg\_’gﬂlent of Rural Energy Efficiency. There is casy-to-use technology in the
" region. According to the Ratchaburi Regional Energy Center, replacement of iraditional
cooking stoves in the region alone could save 0.7 MMCM of trees and save about 139
million Baht of government funds used to replant them each year, not to say the
addilionél,_but important benefits of préyiding biodiversity, saving farmers’ _
- labor time and cost, and reducing flood damage. ' By giving incentives and disincentives
" for more ceramic aﬁd lime factories to switch from charcoal and wood to LPG, LNG,
“and lignite, more trees can be ﬁavcd to achieve one of the major targets in the Eighth- .

~ Five Year Plan,

(v) Subrcmona] Coonerauon in chrsuﬁcahon Wlth the govemment s-interest in
subreglonal cooperation, Thailand will start to m\pon natural gas from Myanmar as early
as 1998. With another deposit found in Myanmar (i.e., Yetagun), Thaitand is expected to
iinport more natural gas. Hydropower is another area for cooperation. Myanmar has

plenty of _hydro potential, with at least two points on the Tenassesim river possible
hydropower station sites. This power could be sent to the Myanmar city of Tavoy
(Dawei) and the Thailand border city of Soi Yok. In the Chum;ﬁhoh area, the Kra river,
é_n international border river between Myanmar and Thailand, .is. another point of -
cooperation where Myannia_r could export power to Thailand for badly needed hard
currency. | -

(v} The WSB's Decp-Sea Port Potential makes power plants fired by imported coal
~ possible. With 4 million !'ons/yearlcoél handling capacity in Prachuap port at Bang
Saphan, the new power plants in the region can use imported coal as fuel. The Bang
Saphan Developmént Plan has already envisioned a coal handling berth of 4.4 million
- tons per year, which would be suffictent for coal-fired power plants in the medium term.
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Further expansion may be needed if EGAT has finally decided to build ail five thermal
power plants (5x1,000 MW) it plans in the area.

'3.4.2 Development Objectives and Strategies

In the 81h Plan, the Government of Thaitand emphasizes the importance of cooperating
“with neighboring countries to invest in and develop energy sources abroad 'pmmoting
*eflicient and economic use of energy and conscrvation measures, and encouragmg

- competition in energy producnon o

~ To reflect national policies in energy and power development in the WSB regton
:‘ dcvelopmem objectives are proposed as the following 4 "Ss": '

Support To support regional and national economic dev_elopment' through a
* proactive approach to energy supply and introduction of efficient and productive energy
consumption in the WSB region. | |

Security  To achieve power supply security and reduce environmental impact
thio_ugh diversifying the sources of supply and fuel. types, exploiting the slfﬁtegic
location of the WSB as a corridor between North and Si}uth, aswellas bc._twéen ast and
West, and also to improve power supply reliability. ' | -

Sustainability To promolc cnwronment—ﬁlendly technology, espec:ally in rural
- arcas where farmers have to rely on pnmary energy supphes in their daniy hves

“Subregional Cooperation: To p'romotc “subregional ‘coép_cration to induce
economic development in both Thailand and Myanmar, benefiting people on both sides

of the border.

' .Dcvelopment of the energy and power sector is proposed 1o be unpiemenled ina -
“strategic manner, as outlined below.

(i) Makmg optimum use of gas lmports from Myanmar to meet ihc energy demand -
‘of the region and the country.

(i) Soliciting power from IPPs and SPPs to encourage more efticient production of
energy through introduction of compelition in the power generation system.
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(it}  Initiating a study of possible development of several subregional projects,
development of hydropower projects in Myanmar arid/or atong the border, for the supply
of power to load centers in Thailand.

(iv)  Building natural gas-ﬁred power plants and imported coal-fired power plants to
achieve diversification in electricily generation. Given the region's deep-sea post
~ potential (Bang Saphan) and the stable international price for coal, coal-fired thermal
power plants might be seriously considered there.

- (v)  Promoting demand side management (DSM) for the new industries coming to
 the area since it is cheaper to adopt energy-saving standards from the beginning than to
retrofit or revamp existing equipment.

(vi) lntrodﬂcing good but affordable technologies in rural energy consumption to
preserve the environment through dissemmanon of energy-saving cooking stoves to
. curtail the degradauon of forest areas.

(vii) Initiating a's'tu'dy to fmd'l.he best solutio for alternative energy supply to the bulk
energy consuming industries in the WSB such as lime and ceramic industries.

(viii)  Tightening environmental monitoring and testing measures, establishing proper
evaluation methods and prOcedures'to-'evalua‘te' the potential environmental cost of
proposed power projects in the regmn LE Jusuﬁable encouraging power plants lo use -
' -state-of-art tcchnologtcs to mitigate the cnwronmental lmpact in the reglon

(ix) - Irnproving stability and reliability. in powef supply !hrough enhanc-ement of regional
transmission and distribution systems and replacement of bare wires with PIC.

LA comparative economic cost study should be initiated to evaluate the cost-benefit of imported
hydropower against an imported coal-fired power plant in Prachuap Khirikhan, According to a World
" Bank eslimate, power generated by imported coal could cost US$0.056/kKWh, white EGAT purchases
power from Lac PDR at only US$0.043/&Wh (1994 prices). Of course, EGAT will have to bear the cast
of building a transmission line to the border.
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3.5 Ongoling and Planned Projects

3.5.1 Ongoing Projects

Major ongoing projects in the encrgy/power sector in the WSB region are summarized
as follows: '

@) Natural Gas Pipeline From the Border to Ratchaburi

A natural gas pipeline from the Thai-Myanmar border will be linked to a Ratchabusi
* Power Plant. PTT has signed a contract with Myanmar to import about 525 MMCFD of
natural gas, at a border price of around USS$3 per MMBTU. PTT is also responsible for
the construction of the gas pipeline, which is expected to be completed by 1998 when the
first of the p!ant s combined cycte generators starts to operate. The estimated mveslment _
cost is around 16.4 billion Baht, equivalent to US$656 nullion.

~. The natural gas will come from two oilshore fields in_ Myanmar, Yadana (estimated
*deposit: 6-7 trillion cubic feet) and Yetagun (estimated deposit: 1.4 trillion cubic feet).
" EGAT is negotiating to import more gas for power g_encrélion. The surplus gas, if the
price is reasonable and the quality is suitable, could also be utifized by downstream gas
industries in the WSB 'region, : :

@) - oil Plpelmc From the Guif of T halland to Ratchabun - _ .

Oil will be prowded to Ratchabun Power Plant as a back-up source However three of
~ the four units are sohedu!ed to use oit as the first 525 \1MCPD of contracted natural gas
is msuﬂlclent for all four thermal units.” The estimated oil consumpnon is ]26 027,000
- MMBTU per year and the lotal investment cost of the 36 km pipeline is 5 billion Baht.
" The supply of oit may leave some surplus natural gas for other purposes. ‘The total |
estimated cost of this project is US$200 million.

(m) -~ ‘Power Plant i in Ratchaburi : :

EGAT’s power plant in Ratchaburi is composcd of lhrec umls of combmccl cyclc
generators (3x600° MW) and four units of oﬂfgas dual -purpose thermal’ generators
(4x700) The total capacity, upon completion in 2001, will be 4,600 MW: with full
energy geineration at about 4900 GWh, 23 per cent of the gstimated tofal national
electricity supply in that year. The power plant, along with the p0551b!e contracting of an
IPP (700 M), would provide Ratchaburi with the status of an important energy center
in the nation. It will certainly have positive impact on local economic development.
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When the scheduled 500 kV line to Bang Saphan is completed in 2001, EGAT will be
able to receive and transmit, if necessary, power in large amounts between Ratchaburi
and the Bang Saphan area to support the rapid industrialization of the WSB region. The
total estimated cost of this project is US$4,840 million.

(iv)  IPP Stage Onein the WSB

For Stége One, Phase One, three proposals have been shortlisted to build a 326 to 600
* MW natural gas-fired po{ver plant in Ratchaburi, to be commissioned in the year 2000.
In the Stage One, Phase Two 1PP program, EGAT has so far shortlisted eight groups as
candidates for the supply of 2,800 MW between 2001 and 2003. Five gr'oups have
proposed to build power plants in the WSB, three among them proposing coal-fired
power urils, one proposing use of orlimulsion, and the other the use of natural gas Two
of the proposers, Union E nergy and Guif Electric Co, ranked number one and two on the
shorthst propose imported coal as fuel in conformity with EGAT’s intention to diversify
primary encrgy supply and take advantage of the stable international coal price. Also
© considering the advantage of the region in having the potential for a sngmﬁcant deep-sea
poit, the probability is reasonably high 't_hal EGAT will select at least one of these two
proposals for development. The total estimated generation capacity would be as
follows: natural gas-fired, 1x600 MW, 'coal-ﬁred, 2x700. Thetotal estimated investment
cost would be US$367.1 million for the natural gas-fired development and US$1,330
miltion for gas-fired dévelopmen(.

The concentration of coal-fired power units {vduld bri‘ng about economies of scale in;

terms of coal port facilities and the process cénter and water supply. Thc down side,

though, is the possible envlronmental impact. In this respect, it is important to conduct

an economic analysis to compare advamages and dlsadvanlages between 1mp0rted
- coal-fired power plants and possible hydropower imports from Myanmar,

3.5.2 Propos'ed Intraregional_ Projects

Several prOJects and pro;,rams are proposcd for implementation within the WSB region :
including: ‘

G Cookmg S!cwe Dissemination

Around 60-70 per cent of the 750,468 households in the WSHB area use old stoves that
could be replaced by new energy saving stoves, consuming less than 40 per cent of
‘energy per unit; the benefit in terms of 1z¢es that the Royal Forestry Department would
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avoid planting because of the conversion to the new stove would amount to 139 mitlion
Baht for the 0.7 MMCM, a figure provided by the Ratchaburi Regional Energy Center.
Based ona preliminary calculation, the benefit of providing new stoves at the same price
to farmers with the government picking up the cost to cover the price difference between
the old and new far exceeds the cost of the status quo. (Refer to Table 9.3.10)

The energy cooking stoves were developed under assistance from the United States
Agency for I:jtemationeil Development (USAID) about ten years ago but their
dissemination has been slow, with only around 3 per cent of the potential beneficiaries
now using them. Two actions are required for wider dissemination: stronger .
government commitimient and support, and participation by NGOs. Government support
- is needed to at least subsidize some part of the cost of converting old stoves to the new
ones, but NGOs may prove vital to farmers’ acceptance of the new stoves. In the past, it
was mainly government ofticials who drove around and showed farmers the new stoves.
~ Because government officials have other priosities and their time is severely constrained,

it is very hard for them to pursue the project in a pers;stent manner. - Since NGOs have
long worked with farmers and have established a trusting relatlonslnp with them itis
- much easier for them to introduce the energy saving cooking stoves. B

(i) - Study of Alternative Energy for the Lime and Ceramic Industries N
In the WSB region, especially in Ratchaburi, the ceramic industry is important
consuniing 30 per cent of the fuelwood in the region while the lime industry consumes

' about 20 per -:enl; with the remaining 50 per cent consumed by households. Lime isused
by sugar factories, shrimp fariming, and the construction indusiry.__ About 50 per cent of

lime factaries have now converted from using fuelwood to lignite from the North, while

the r_cma'ining‘factories coniinu’e.to use woad or charcoal as ﬁiel, legally, and in many
cases, ilegally. Almost all ceramic factories use charcoal or wood as fuel. Each year, a’
large quantity of trees is cut for fuel purposes. - Although the government bans the

“cutting of trees on public land, it lacks resources and manpowcf to enforce the law.

“Also, because the trees are free and an alternative energy source {lignite transportation |

“could be a problem) is not readily available, il is cheaper for local busmes‘:mcn to give
bribes than to convert their kilns to usé lignite or gas

“The project will initiate a study 1o evaluate a!tbmalivb affordable sources of fuel, ligniie,
‘imported lignite or coal, piped natural gas; or LPG, among others: . By the end of the
project, an affordable alternative energy source including transportation availability will
be decided, and relevant government actions will be recommended.
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(i)  Demand Side Management

Demand side management is an integral part of power development. EGAT’s Demand
Side Management Office has planned a pilot program to help four large manufacturers in
Bangkok to improve their energy consumplion process. As more and more new
industries will be moving to the WSB region and as it is cheaper, for EGAT as well as for
business owners, to install energy-eflicient equipment for the new factories and buildings
than to retrofit the old ones, the Study Team recommends that a DSM project be
initiated in the WSB region. New large investors, in Bang Saphan or other industﬁal_
estates, should be informed of the DSM program when they apply for power
~ connections, and one factory should be selected among the interested group to start a |
similar DSM project.

“(iv)  Replacement of Bare Wires with P1Cs
As noted before, the unstable power supply in the WSB region is caused by the special

* characteristics of the region. PEA uses bare wires for transmission lines, passing . =

. through orchards. 1t is very difficult to trim the fruit trees, and the overgrowth of tree

branches sometinies cuts oft the transmission lines, causing power supp!y dismplions '

" PEA intends to gradually replace bare wires with parilally insulated cables (PICs). The
estimated cost wall be further studied. '

v) Installahon of New Transnussson Lines and Substations

Both EGAT and PEA have plans to build new transmission lines and subslauons to

~match the ever- mcreasmg “demand for’ power generation. Most significantly, EGAT
planis to build a 500 kV fine to connect the BMR with the Bang Saphan area to receive

- IPP power supply. - PEA a!so has a plan 1o ewpand its transmission and d}stnbuuon _
capacily in the regnon ' |

3;5.3 Proposed Subregional Prdjects

- Kra Buri Rtver Hvdronower Pro:ec;

1.0 Project Title: - Kra River Hydropower Project
2. Location: o . Ranong province
3. Beneficiary: . Chuinphion
‘4. Implementation; o EGAT
5. Objectives: - . Electricity generation with 130 MW instailed
' : capacity and 210 G\Wh annua! energy generation.
6. Expected eftects: _ To ensure a reliable supply of electricity to

. Chumphon area to support regional econontic
development.
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7. Implementation Schedule: Commissioning in 2002

8. Project Description:

A possible location is in Ranong province on the Kra Buri river, an international river and
border tine between Myanmar and Thailand. Power generation capacity is estimated at
2x65 MW. EGAT undertook a pre-feasibitity study in 1990 and is seeking financial
support for feasibility study. Further geological, construction material investigation and
topographic, environmental and ecological investigations should be undertaken for the
“final recommendation. '

Reference on Subregional Cooperation

~ Tenasserim Hydropower Project

1. Project Title: : ‘Tenasserim River Hydropower Project

2. . - Location: © Myanmar | '

3. DBeneficiary - Prachuap Khirikhan and the WSB
‘4, Objectives: a Electricity generatlon witha p0351blc 700 \{W

of installed capacity _
5. ‘Expected Effects  To ensure a reliable supply of eleclrlcny to
' ' ~ the WSB arca to support regional economic
development, : -

6. Pro;ect Description - :
B Tenasserim River runs on the Myanmar side ofthe border, paraltel to the WSB reglon
- Downstream Tcnassenm river near Tenasserim town has a catchment area of 16, 000
. k. A promlsmg reservou site' is found about 190 ‘km from the esluary, with a
catchment area of 9,870 km?. The potential gen_eratlon capacity is estimated at 700 MW,
'A_ pre-feasibility study will be required at the promising reservoir site. |
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Table 9.3.1 Total Primary Energy Supply by Sources

_100.0

100.0 :’

100.0

unit 1 kit
%
SOURCES | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 { 1992 | 1993 | 1994
Modemencrgy | 16,173] 16,862 19,505] 21.816| 25,726] 30,310( 33,075] 36,254] 40,885} 45,691
60.1] $9.31 613 31| 613] 61.2| 684 690 698 702
Anthracite 6 i 2 5 5 o] 1 gl 16 6
Coke sl 26f 38| so] ss|  oeol ss| 48] s m
o2f ol oei o2f eyl o] oay oif 03] ot
Other Coal I/ psf  n2l ass] Coass| 240] o ras] 2st| - 2903 02| ssa
o6 04 osf os| osf o4 o6 os} 10 14
Lignite 1,376] 1,986 1,898] 2,031 2,463 3,575] 4,135] 4,439 1,706 5,158
si|  s2f 68l 59 e20 78t 83| sal sy 79
Petroteur 15,384] 11,631) 13,339] 14,285} 16,443] 17,761] 19,326] 22,933 26,489] 30,190
' _ 423 o axo] 413 ara| 393 d02f 439 452 464
Petroleum Producf  2,322| 2301) 3,135] 4,388] 5233] 7630 8,110 7,550] 8,147 8311
g6  81) 100 127] 131 169 168 144 139 128
- |Etectricity 78 1,293 93| m72| 1287 11s6) 1063] 977 &M{ 1,070
33| 4as| 29 as| 32f a6l 221 19 1Sl 1§
Renewable Eneray 10,7261 14,571] 12,201] 12,776} 12,284] 14,782] 15,286] 16,281] 17,731 19,378
_ 399 407 385 ‘369 357 328 anel 310l 302] 298
Fuel Wood 8.446| 9422} 10217) 10,868} 11,661] 12437| 12,863] 13,8147 15,181] 16,228
nap 32 32 n4)o292] 216] 266] 263] 259 250
Paddy Husk Losi| 191 760) e2a| - 11y 63| ass|  eo7f  sm| - as3
- a0l 32y 24 18] 18| 14| 1ol 12l 10] 03
Bagasse 1219 1.320] 1224 1284 1889 1.71s| 1,968] 1,860 1,979 2687
45| 43l 39l 3l 47| 3] 40| 35t 33 41

- Total 26,899| 28,433| 31,706] 34,592} 40,010] 45,122| 48,363) 52,535| s8,616| 65,069|

o 100.0] 100.0] 100.0 100.0

100.0

© Note: I included bituiningus, briguettes and others.

100.0

160.0



Table 9.3.2 Demand/Supply of Natural Gas

UNIT : MMCFD

1993 1998 2003
DEMAND 911 1,733 2,943
EGAT 716 1,224 1,918
INDUSTRY 56 320 836
FEEDSTOCKS 139 185 189
SUPPLY 911 1,733 2,943
UNOCAL . T65 925 1,100
BONGKOT 39 500 500
ESSO 56 65 65
THAISTEEL 51 60 .60
JIDA 150
IMPORT 183 1,068

Source : FUT, Facts and Figures, 1994




Table 9.3.3 TOTAL EGAT GENERATION REQUIREMENT
(1995 TLFS FORECAST : HIGH CASE)

Thaitand Load Forécast Subcommittee, Qctober 1995

6.56

Fiscal Peak Generalion Energy Generation Load
Year Increase Increase Faclor
MW MW % GWh GWh % %
} Acfual '
1983 3,878.40] © 331.10] 9.33] 23,3657 2,290.13} 10.87| 68.75
1986 4,180.90 302.50] 7.80] 24,779.53| 1,42296] 6.09| 67.66
1987 4,733.90]  533.00( 13.23] 28,193.16] 3,413.63] 13.78] 67.99
1988 5444.00]  710.10| 15.00| 31,996.94} 3,803.78| 13.49]| ' 67.09
1989 6,232.70]  788.70| 14.49] 36457.08] 4.460.16| 13.93} 66.77
19990 7,093.70]  861.00| 13.81| 43,188.79| 6,731.69| 1846} 69.50
1991 8,045.00|  951.30] 13.41| 49,225.03| 6,036.25| 13.98] 69.85
1992 8876.90]  831.90| 10.34] 56,006.44] 6,781.41| 13.78] 72.02
1993 9,730.00| ' 853.10] 9.61} 62,179.73} 6,173.29] 11.02] 72.95
1994 10,708.80] - 978.80| 10.06] 69.651.14] 7,471.41] 1202 7425
1995 12,267.90] 1,559.10] 14.56]| 78,880.37| 9,229.23| 13.25|  73.40
1996 13,310.90] 1,013.00] 8.50| 85924.13] - 7,043.77] 893] 7369
Average Growih - _
1987-1996 B - 913.00f 1228 _ 6,114.46] 13.24]
1997 14,904.00{  1,593.10] 1197} 92,716.00| 11,791.87f 13.72| 74.84
1998 16,445.00]  1,541.00| 10.34]108,234.00} 10,518.00] 10.76] 75.13
1999 18,010.00] 1,565.00{ * 9.52{118,797.00} 10,563.00 9.76] 75.30
2000 19,658.00|  1,648.00|* 9.15129,601.00 :10,804.00| 9.09] 75.26
2001 21,423.00] 1,765.00] 8.98|14i,598.00] 11,997.00] 9.26] 75.50
2002 23,131.00] * 1,708.00| * 7.97§153,141,00] 11,543.00] 8.15] 75.58
2003 24,848.00] ' 1,717.00] 7.42|165,460.00} 12,319.00| B.04] 76.01
. 2004 26,645.00] 1,797.001° 7.23]179,206.00| 13,746.00 8.31] 7678
2005 28,518.00]  1,873.00| 7.03|193,097.00| 13,891.00 7.75§ 7730
. 2006 . - | 30,464.00] 1,946.00] 6.82]206,566.00] 13,469.00] 6.98] 7740
" 2007 32,536.00]  2,072.00] - 6.80]221,170.00] 14,604.00] 7.07] 77.60
. 2008 34,692.00{ 2,156,00| 6.63]236,964.00| 15,794.00} 7.14| 77.97
2009 36,914.00} - 2,222,00] ' 6.40[251,909.00 14,945.00] 6.31| 77.90
2000 | 39,247.00] i 2,333.00] © 6.32|267,557.00] 15,648.00] 6.21| 77.82
2011 - . 41,683.00] 2,436.00] 6.21]283,858.00] 16,301.00] 6.09] 77.74
Average Growih - - - ) B
1982-1986 . 318.44| 10.06 _ 1,763.91F 920]
1987-1991 _ 772828 1399 - 4,889.10] 14.71] _
1992-1996 - B - 1,053.18] 10.60 _ 7,339.82] 1v.79]
1997-2001 _ 1,622.42] 9.99 B 11,334.77[ 1051
2002-2006 _ "1,808.20] 730 | 1299360 785
2007-2011 B 2,243.80] 6.47| | 15,458.40 i




Table 9.3.4 Demand Savings
{Cumulative Peak MW)

Progeams 1993 1994 1995 1996 1997
Residential Sector
Refrigerator 0 .25 2 12 27
Air-condilioning 0 2l 4 8 22
Lighting Systeni 10 30.5 .76 122 145
Res, Sub + Total 10 32.75] 82 142 194
Commercial Sector - 7
Lighting Retrofit 2| 1sas| 308 4575 61
New commercial & Government 1.5 4.5 9 15 20
Com. Sub + Total 3.5 19.75 39.5 60.75 81
Industrial Sector _ '
Motor and Invertes 0.6 14 9.5 15 30
Lighting Sysiem 0.2 06 15 3 6
Ind. Sub + Tolal 08 2 1 18 36
Tofals 14.3 s4.5| 1328 21075 i
{Cumutative Annual G\Wh)
Proprams 1993 1994 1995 1 1996 | 1991
Reésidential Sector IR I :
" Refrigerator 0 -2 ‘15 ‘80 186
Air-conditioning 0 10 20| ;.40 117
Lighting System 50 153 380 610 797
' Res. Sub + Total S50 165 415 730 110G
Conmerclal Sector : , o o
Lighting Retrofit - -, 10 76] 153 1229 328
. New commercial & Governnient 10 a0 60 105 140
_ Com. Sub + Total 20 106 213] 334 466
Industrial Sector : - 1 - Z
Motor and Inveries 4 10 70| 110 £ 225
Lighting System . i1 .3 8 15 33
- Ind. Sub + Tolal 5 13 C I8 125 258
Tolals - 75 284 706 1189 1826




Table 9.3.5 Forecast of Electrical Demand for the WSB

DEMANID : MW (NON-COINCIDENT)

| Actual Forecast ]
Province | 2538 [2539 2540 2541 2542 2543 2544 2343 2546 0 2547 2348 2549 2330 2551 2552 2553 - 2554
1995 | 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 007 2008 2003 2010 2011

Knachancbuei 90.1[1040 140.1 1540 1672 18DB- 1950 2098 2253 2405 25R4 2763 2957 3152 3363 3387 3826
Ratchaburi 239.7]275.2 2396 413 2666 2927 319 347.7 3RO 4094 41207 4766 5H0.4 5467 548 €251 €670
8. Songklsam 396 138 $03 768  R47 926 1008 1092 1179 1270 1363 1466 1572 1685 1505 1933 206.9
Petchburi 853 800 €71 945 1022 110} 1184 1269 1358 '145.9 1546 1646 1751 1852 1980 1104 2216
P.Khiri Khan 1020 146.4 1723 2186~ 7202 10943 15586 1,583 % 1,5938° 16047 16161 16282 1.641.0 16545 L6689 16892 17003
Comphen _ | _s19| 96 75 756 89823 1002 WD) 390 12821337 10171831694 1812 1938 2071

" Total 6136]710.0 7619 8609 1,454.8 1,8629 23938 2487.2 2,569.8 2,658 27453 28400 29372 3,040.5 31497 3,2655 33875




Table 2.3.6 PEA's Power System in Western Seaboard Areas

NO. | - PROVINCE <-:- 7th Plan --->) <--.8th Plan -->]  <--- Sth Plan -->
2535 2539 2540 2544 2545 | 2549

I |Kanchamaburi [ 67.09 | 12259 | 140.12 | 19505 | 20085 | 276.300
2 JRachaburi | 18836 | 265.85 | 24815 | 52732 | 57325 | 75902
3 | Samut Sohgkhtan‘ 24.52 4183 | 5029 6867 ¢ 1431 | 99.04
1| petchaburi 6392 | 7995 | 10803 | 14862 | 15074 | 2087

5 Prachuap}(hirikm 4392 | 164.07 | 18754 | 1,572.67| 1,598.59 1,618.17

6 | Chumporn 3712 | 59.58 | 67.47 | 12146 | 13206 | 177.30

Total 32593 { 736.87 | 801.600 | 2,633.79] 2,747.80| 3,168.94
Average Growth (%) . 11.69 29.01 37




Table 9.3.7 Number of Electrificd Villages

by ey ey | ey | e | Ry ey | ey | ry | oy ey f ey |y
150 | 1980 | 1981 | ses2 | 1983 | 19sa | wess | 1oss | 1987 | r9ss | 1989 | 1591 | 1592 | 1993 |
Total Numberof | s12n| s1,733] s2.250] s3.492| 55,309} se139] s6,981| 57301 s8.252f s9,126| 60,222 61205| €2262] 63273
Villages
Villages Blectrified sass| aas7| agss] 2020] 3876 a0ss| ssio) 2ues| asis| 3405y 2193 2671 102
inthe FY : o
Number of Villages| 17,466] 22601| 27,078 20864 32934 36860 a0556| 467¢6| 43931 s2.a16] ssses1] ss00a] coms| 61,747
clectrified : ' S ' ‘
% of 34.10%| 43702 | s1.80%| s6.60%| 59.60%| 65.20%] 71.90%| 81.50% | 84.00% | 83.70% | 9270% | 91.50%] 97.50%] 97.00%
Elecirification ' '

" Source: Asian Devetopment Bank Electric Utitity Data Book for the Asian and Paci

PEA Annual Report 1980 to 1993

fic Region; 1993 and



Table 5.3.8 Planned Hydro Power Plant Projects

nstalled | Generating Ruhning
Project Basin Province Capacily | Energy Encrgy
| (MW) | (GWH/Yr) | (GWh/YT)
| 1. Vajiralongkorn Mae Nam Mac Klong { Kanchanaburi 430 380 540
2. Kang Krachan Mag Nam Phetchburi | Petchburi 800 700 1,000
3, Pranburi No.l West Coast Gulf Prachuap Khirikhan 1,500 1,300 1,900
4. Prasburi No.2 Wesl Coast Gulf Prachuap Khirikhan 470 414 590
3. Khao Laem Yai Mae Nam Mae Klong | Kanchanaburd 180 160 230
Total 3,380 2,954 4,260
Source : Potential of Southwest Pomped Storage Project

Water Resiurces Planning and Development Division
Hydro Power Engincering Department

198817




Table 9.3.9 PEA’s Power System in Western Seaboard Areas
As of February, 1996

Description Provintes Total

Kanchanaburi | Ratchaburi Petchaburi | P. Khirikhan | S. Songkhram | Champhon

Length of 2721 200,65 193.00 730 - CBS0 82375
transmission Lines

(citcuit-km)

Subslations : Y

- Number  (Set 8 8 6 5 0000 F 3 b 30
- Siz¢ of transfor 7050 8250 ° 4450 40 000 | _ | 2350

(MVA) 1*25 § 2025 1425 : 3425 1425

Lengthof 4,624 4,420 2,118 | 381 50 | 3191 18,122

distribution system
{circuit-km)

Peak Load Deman 528 2087 T60.0 1286 "300 470 5731
(megawall) :




Tahle 9.3.10 Cosl aud Benefit of Distribuling the Energy Saving Cooking Stove
With Governmeni Covering the Difference Between Old and New

(The Whole WSD)
Million Bahi
Cost with Project Cost without Project
Year Cost of Operating Costof Using | Replant  FarmerLabor lood Damag  Env.  ostof Usin Net
Subsidies Cost New Stove Cost Cost Cost Cost  Old Stove |  Beoefits
1998 34.15 3.41 37.56 1 0.00 0 0 0.00 37.56
1999 0.00 0.00 0.00 149 14 7 161 161.00
2000 3415 341 37.56 140 14 7 161 “123.44
2001 0.00 0.00 - 0.00 M0 14 7 161 161.60
Sabsoul | 6829 683 | 152 42000 | 4200 2100 | 000 | asse0 | 40788
No. of Household 750468  Dala to be further sought: .
Estimated cooking stove at 65% 4878042  Fabor cost for picking up wood Baht/cm o
" Difference between old and new, BahiAUnit 70 Baht/kg
Operation cost as % of the total 10%  Environmeat cost:
Trees saved MMCM _ ' i 070 1} Health cost reduced by living near the trecs
Tree replant cost MillionBaht/MMCM 200 the insurance cost of longevily in Thailand and
Farmer labor saved in picking wood as % of tetal lree value S 0%  US (mixed) or lodd of productivity due to sick
" Flood damage reduced in value as % of total tree value - 5% - related Lo the loss of tiees
* Net present value of total cost using new stove, Million Bahts 6027 2} Real cstate price of wooded arca vs. -
Net present value of total cost using old stove, Million Bahts 34526 non-wooded area in same district
NPV of avoided cost of using new staves to the economy, Million Bahts 28499 3) Extra cost to brcv_ent soil erosion
Economic [nternal Rate of Return : - 410% : - : : '
Discount rate ' 12%




Energy system in wsB

. wm 500 KV Line (Complete by 2001}
- 115 kViine .- S
- 230KV Line

& Existing Hydro Stations

M iPPs
«k Proposed Power Plants
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