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FIRWARD

The project team hax Reen comm jssioned vy thie
commercial Division, Canadian Embassy to conduct a Study on Power
Generation and Transmission in Thailand. The study covers  the
overall power generation and transmission industry emphasizing in
the marketing aspect, and provides the information to the
Canadian investors who 1is interesting to invest in the power
generation and transmission in Thailand.

The success of this- study 1is a result of the
covperation and generosity of many people in both government and
provate sectors. Especially the officers from the EGAT, PEA and
MEA who gave worthy assistance and advices.

Thie Commercial Division, Canadian Embass: is
appreciated for her honourary permission provided to us to
undertake this study. It is hoped that this report will be able
to help promote the Canadian investment in power generation and
transmission in this country.
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sSummary

The power generation and transmission projects: in
Thailand are planned and implemented by three state enterproses
i.e. the Electricity Generating aAuthority of Thailand (EGAT), thé"
Metropolitan . Electricity- aAuthority - (MEA) and the Proviacial
Electricity Authority. (PEA).

For EGAT, who owns, maintains and operates power
generation plants throughout the country, their existing power
plants comprise 42 thydroelectric Plant, 21 Thermal Power Plant,
2 Combined Cycle Power Plant, 45 Gas Turbine and 25 Diesel Engine
Power Plant. Their electric system is divided geographically
into four regions covering the whole area of Thallmnad Projects
under construction by EGAT comprises power plants using oil/gas
and lignite as fuel. For future projects they are power plants
ulilizing oll/fass, hvdro, Lignste andacoel

Regarding transmission, EGAT has planned to construct
500 KY EHY system in Mae Moh, So Pal and Bang Pakong areas in
addition to their conventional 230 and 115 KVY system. Apart from
the above mention projects, EGAT also has project of upgrading
its system Control Centre. )

For PEA, whose respondily is providing electricity to
consumers  in the provincial areas and in the areas where
electricity service is not covered by MEA, they are presently
¢ to provide el Erbeaby to Al adel)  wvillages which i
eguivalent to 7% of the total villages under their service
AP @S . It is scheduled that at the end of 1991, cabout 51,700
villages or %5% of the total villages in PEA service area will be
provided with electricitye The projects ito be implemented by PEA
ey the  Sdxth . BEconemic saands GociabaPlan  sarei the Power
Distribution Reinforcement Project 4ath stage (PSR IV), the
Transmission System  Dispatching Centre Project (TSD), the
Distribution System Dispatching Centre Project (DDC), the Vvillage
Electrification  Project Phase III (VEP III). the Normal Rural
Electrification Project Phase II (NMRE II), the village
Electrification in  Tungkularonghai Project, the Mini Hy dro
Project (MPH) and the Wind Energy Project (WEP).

For MEA, whose responsibility is to provide electricity
to customers in Metropolitan area and nearby provinces, they have
already lauwched 5 services of the Power Distribution System
Improvement. arncd Expansion Program, each with a B VEAELY
implementation period and was formulated 1in line with the
Mational Economic and Social Development Plan. The Sixth Plan
which will be effective from fi vl -vear 1987 tas 1991 dw - fihe
coptipEation ot athe Ei1fth o olan. They are grouped into 9
cateagories, il.e., substation, subtransmission line, distribution,

vl icle and equipment and research and development .

‘




Regarding competition, bor moste af CEGATYs projecth:
suppliers from Japan, Germany, France, U.K and USA have been
dominating the market with the Japanese controlling more than 0%
ot the: —market. Potential competitors at PEA and MEA are
relatively smaller in size with the Japanese capturing less than
S50 percent market share and the remaining share was captured by
the Korean, Taiwanese, French, Ttalian, new commers from Eastern
Bloc countries and a number of experienced local marnufacturers.

The basic rule of success in doing business in Thailand
are to plan one’s marketing strategy on a long term basis and  to
e presented in the country as frequently as possible. The
Canadian companies can choose to set up representative office,
branch office, local agent and joint venture.

Opportunities for Canadian products and technologies
exist in the areas where local marnufacturers lack knowledge and
axperiences. They are power plant simulator, dispatching centre,
high voltage direct current transmission, extra/ultra b igh
voltage (EHV/UHV) transmission, turnkey thermal power plant, EHY
substation and @ =Witchvard: doftrols and  measuring  instrument,
communication and telecommunication equipment etc. EGAT is  the
Lar ges potential client of Canadian suppliers in  the power
generation and transmission system, whereas opportunities for
Canadian suppliers at the PEA and MEA are limited.

—1
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RESEARCH METHODOLOGY

THE STUDY ON

POWER GENERATION AND TRANSMISSION IN THAILAMND

1::0BJECTIVE

This study aims to identify opportunities that exist or
will exist for the Canadian Investors in the power generation and
transmission in Thailand.

2. 8RORE 1 QF 8 TUNDY

The study on  Power Generation and Transmission in
Thailand has been organmized into 7 main e LOfEs

1. Gowvernment Policy under the Sixth Five Year NESDP

2. EGAT'=s Project to be under talken

3. PEA’s Project to be under taken

4. MEA's Proidect to be under Caken .

5. Competition in the power generation and transmlssior
it Thailand

&L Procurement

7. Recommerdation

7.1 Doing Bussiness in Thalland

7.2 Forms of Business Structure
7.3 Opportunities for Canadian Companies

3. METHODOLOGY

The primary data is obtained from structured interviews
with the _manufacturers, distributors and importers,  including
secondary data collection from a number of government and private
agencies.

—
ey



Enterpriszses and Associations

Ay Bublic Enterprises -
1. Thailand Development Research Institute (TDRI)
2an b raess - ofthe Mational Ecornomic and  Social
Development Board (NESDB)
3. Electricity Generating Authority of Thailand
4. Metropolitan Eletricity Authority
SsProviricial Electricity aluthority
etc.

B: Private Enterprises

1. Manufacturers
2. ITmporters

e DY atel Bt o'

A TIMINMG

AfFter plarming the research desian at the beginning of
Vi then we obtained some secondary data  from  various
sources of information. And at the end of August, we started to
interview with some officers, manufacturers distributors and
importers of the power generation and transmission industry .

After that we compiled the data and prepared for the
sort, Finally, we finished the report at the first week of
AECemper , 1987 .




POWER GENERATION AND TRANSMISSION IN THAILAND

1.1 General Backaround

The power generation and transmission projects in
Thailand are planned and implemented by three state enterprises
who carry out their projects development individually under the
national economic and social development policy. The largest of
them 1s the Electricity Generating authority of Thailand (EGAT)
who owns, maintains and operates power generation plants
throughout the country. The energy produced by EGAT’s  power
plants i, eifher . wold to dts direet customers  or  te the
Metropolitan Electriciby cebubhior ity « MEA)Y  and the  Provincial
Electricity Authiora by (PEAL Wwht are the other  two shate
anterprises dealing with power generation and transmi
Thailand. MEA does not own any power plants, ther )
gnergy distributed to its customers is totally purchased from
EGAT. The customers rved by MEA are in the Metropolitan area
and the nearby prowvine . PEA, at present, owns some small diesel
plants and plans to develop some small hvdro plants and some non-
conventional power generating prodects in the future. Ihe self-
generated energy plus  the energy purchased From EGAT i
transmitted and diste by PEA booelectriciby s onsimerssnmin
the provincial areas and in the areas whers electricity service
is  not covered by MEA. The combined operation of these three
state enterprises constll the overall network Ffor power
generation and transmis aystem of Thalland.

1.2 Electricity Generating Authority of Thailand

The future projects planned by  EGAT  include the
Following:

A Thermal Power Plant Proijects

0 MNam Phong Combined Cvole # 1-2
0 Bang Pakong Combined Cyole

0 Krabl Lignite # 4

0 Mae Moh Lignite # 10-13

0 Mew Gas &
Paliara Thermal # Z3-4
@gion 3 lLignite

o Ao Phay B Q-2

g Morth Banglkok Plant Renovation




B. Hvdroelectric

o  Srinagaririd

o  Pak Mun # 1-4

0 Kaeng Krung # 1-2
B 1—4
Renovation

0 Upper tuae Yal
o Bhumibol Plant

Listed
appeared in the power

Power Plant

Power

Khariom
Mae Mok

2nd Plant Barge
Mae Mok

2nd Central-southern Tie

Euture projects
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Bhumitbol Rernovatiorn

Bang Pakong Combined Ovcle
280 kY. Tha Tako~Khon Kaen 3
Kreaini Lianite
Srimacarind Revers:
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Morth Bangkok Renovation
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Mae Mok
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1.3 Provincial Electricity aAuthority

The future projects planned @y PEA include the.

following:

A. The Power Distribution Reinforcement Project, 4th Stage
(PSR IV).

B. The Transmission gystem and Substation Development
Project (TSD).

C. The Distribution System Dispatching Centre Praoject (DDC).
D. The Village Electrification Project, Phase III (VEP 3).

E. The Normal Rural Electrification Project, Phase It
(MRE 22) .

F. The VYillage Electrification in Tungkularonghal Project.
G. The Mini Hydro Project (MHP).

7

H. The Wind Energy Project (WEP).

1.4 Metropolitan Electricity aAuthority

The scope of MEA's sixth plan can be divdded into
L i
o 2 )

DFOgr AMMes
A. Tramsmission and distribution substation system program

dewonsteluction et new  230-&9 kY transmission
substation

ion substation

a Addition of existing transmis

o Construction of new 115 and &% kY dismtedbiit 1on
substations

o Addition of existing distribution suls

0 LAguizition of lands
B. Subtrapsmission line system program
o Construction of 115 and &% kY averhead lines

o Constriuction of 115 and @9 kY underground cais les




C..  Distripution system prodaram

-

5 Construction of 12 and 24 kY primary lines

D Construction of 4la/240 YV secondary lines

o oIk=taldatdone. . of i ~42, taggl - 247  kVoulistribytion
transformers of various sizes

o Installation nf new and  replacement of old
revene meters

o - Installation ofcicapagitors | at ‘wvarious voltage
levels

8 Prociurement ofakconstruction aagiuipment, vahicles,
tools and testing egulpment program

0 Procurement of construction @auiipment fFor
constractiom arid installation of DO E
distribution facilities.

0 Procurement s Suekide Tine s o Fael paey s e Bution

services

0 Procurement of tools and testing eguipment.

arch anag development program

0 Digital mapping system

o Transtormer load management

Swlzd Reduce dependency on  impoarted Srer QY arvid
diversify —the types arnd sourc of energy by  accelerating the
aurvey  and development of domestic energy e such  as
natural gas, crude oil, lignite, hydro potentials and other non-
conventional eneray souro

» sAadgast the price structure of petroleum. products
and elect 1ty tariff in order to promote an efficient energy
use which conforms with the availaible energy s The price of
natural gas, lignite, - imported coal cang: heavy o4l owill be
determined accordingly.




2.1.3 Encourage the efficient use of energy especially
in the energy saving in transportation and industrial sectors  as
well ‘as 1n comercial kusine: and in household use of firewood !
and charcoal for cooking purpos

2.1.4 Encourage private enterprises to invest more 1n
the energy business to lessen the financial burden of the

government.

2.1.5 Encourage the development of suitable energy
supply for rural areas which will be considered kilaterally with
the poverty relief program.

2.1.6 Manage the use of energy properly with careful
consideration on environmental impact.

2.9 1 Maintain the growth rate of energy consumption of
the whole country to be within 3.7 % annually during the period
of the sixth NWESDP.

2 2 9 Redurce the dependency on imported energy which is

apout 55 %2 of the total commercial energy consumption in 19835 to
4% % in 1991 by means of

Aa) Increas

ing the natural gas oroduction which was 3
million ciublc feet oy day (TMMEFR) in T2bE

to- 720 MICED an 1991

~reasing  Ehesproduction LPG from the gulf of
1

Was 14,250 barrels per day in 1985 to 18,500

Thailland
parrels i

¢} Increasing the Hﬂ“?vau criude il production . which

20,500 barrels per day in 1% to 28,800 barrels per day in

ing the
0 MMCFD

i) Increas
generation which was

@) Tlrcrdasing he Muge Yot lignite ar electricity
generation wWhich amounted to 5 million tons in 1985 to % million
tons- i 1921

) £} Increasing the use of lignite in  theY industrial
which was 500,000 tons in 1985 to one million tons  in

Maintain the reserve margin of the electric power
CHAFR Ay e S Memeratlon

at a level oF il i A




2.2 4 Expapd the “wlectriFfication project to cover
1, 2o more vil lages withint the period of fthe sicth NESDP .- At the
same time, the budget of the Provincial Electricity Authority
must also be taken into consideration.

P Al Increase the level of coal imported for
industrial use which was 200,000 tons in 1285 to 500,000 tons 1in
1

P Ty to achieve the @nergy saving in
transportation, industrdal : and boussehold sectors by 370 milfion
liters per vear of crude oil eguivalent within the period of the
sixth MESDP.

2.3 Actions to be Taken

2.E.1 Petroleum exploration and development

a) Update the petroleum law in accordance with the
policy to accelerate the exploration and development of petroleum
in Thailand.

) Encourage the natural gas market expansion to be  in
el rie wagiebie s sbhie - dnce @ ah futiive production ~as - well as to
initiate more exploration and development in this aresa.

¢)  Accelerate the agreement on coordination to develop
patroleum in the joint development area in the gulf of Thailand
with Malaysian Government and the companies which have been
granted concession. The implementation of the Jjoint development
iz aimed to be accomplished in the period of the sixth NESDP.

2.3.2 lessen dependency on limited oil producers

a) The imported crude oil and refined oil should ke
gcaired from diversified producers and not teo rely on  any
particular group of producers.

) CAddust S the conterntoang effective diration of  the
purchase contracts such that the risks caused by the fluctuation
of prices and uncertainties of supply sources are reduced.

P I

2.3.3 Exploration and development of lignite
@) Encourage the Department of Mineral Resources to
carrvy out. the exploration of lignite resources in Thailland for

the purpose of industrial and electricity generation utilization.

) Encourage the Electriclity Generating Authority of
amatiland o caryy on the detailed sxploration of lignite reserves
at Mae Moh., Kraki and other areas to rehl For more commercial
Sutantity  of  lignite which can be used as fuel Ffor electricity







¢)  Promote research and development to introduce more
use of lignite for industrial purpose and in household in  the
rural areas.

d)  Encourage the Flectricity Generating Authority of
Thailand and other related authorities to take preventive and
alleviative measures against environmental effect resulting from
lignite development.

2.3.4 Exploration and development of water resource for
electricity generation

a) Encourgae the Electricity Generating Authority of
Thailand to spend more effort on exploration and development of
water resources for electricity generation purpose which are
economically feasible and without adverse effect on environment.

BN raeralilich Sireacnhiohle Dasls o topstruction o cost
allocation of the multi-purpose hyvdroelectric project in order to
effectively utilize the water resource.

o, Accelerate the master P 1lan Tor mini-hydro
development to be prepared by the National Energy Administration.
Priority must be given to projects according to their economic
return so that the right projects will be further implemented by
the responsible agencies. ;

2.3.5 Eneray pricing

a) Energy must be priced such® that  the energy is
consumed “effectively and  that the production cost in various
industries is reduced. Energy which is reasonably priced is
aexpected to increase the export opportunity and strengthen the
fFinancial situation of the country as a whole.

b) To meet the objective stated in a) above, it L5
gested that the fuels which can be used interchangeably such
as natural gas, lignite and imported coal or benzene, diesel and
LPG be taxed by similar rates. Additionally, the government will
not encourage the wuse of any particular type of fuel and will

1) adiust the price structure of petroleum
prodicts by establishing similar rates of taxes on these
prodicts.

19 ) dbpglish e tontrol 'df retaid pri s and price
at  refinery of petroleum products during the beginning of  the
sixth NESDP and allow the prices to be under influences of the
world market. & careful study will ke conducted before the prices
are permanently allowed to Float with the market price.




= bandard For natural ges Dricing
of conveyving the natural gas

1i11)  establish a
and specify the structure and rate
through pipe lines.

iv) allow import of coal and the government
should " fix. . the ceiling for import tax at 25 2 . .throughout the
period of the sixth NESDP.

2.3.6 Energy saving policy

Set up an organization to he responsible for energy
saving 1in the transportation, Lﬁduwrriul and commercial sectors
in order te facilitate the process to its best result.

2.3.7 Increasing the capability of refinery and oil
import

It is aimed to improve and upgrade the local refineries
to  internatio standard. Fuel oil will be imported only with
strict consideration. Private investors will be encouraged to
invest in refinery busine 20 as to increase efficiency and
flexikility of the business and also to free the government from
financial hardship. '

e Promotion of the research, development ,
marufacturing and utilization of the nor-conventional energy

Government agencies, educational institutes and private
organizations will be encouraged to conduct researches on  non-
conventional energy. Taxes and fees on the equipments used for
this purpose will ke specifically adjusted so as to initiate both
the manufacturers and the users to take part in  the investment
and utilization of non—conventional energy.

o 3.9 Promotion of the production and utilization of
suitakle energy forms in rural areas

Promote the home—-grown trees to e used as firewood and
encourage the private sector to develop and maintain forests for
commercial purpose. Make the technology in energy saving more
widely known: support the development of bio-energy and the use
of LPG and electricity in rural areas based on market prices
without price subsidy.

2.3.10 Energy management and roles of  government and
private sector in energy development

gements . Structure,  uniTy
working groups dealing
to  take

Al @rergy mans
ab-commlttees,
Hip s concrl of commite

Under  the pr
the variows committe
with eneray planning
aver the respons 1L1L1tu ......




2050l - Investment policy

Emphasis is placed on efficiency improvement of
investment in electricity and petroleum to avold excessive
investment. The investment must be affordakle by the agency and
be - within  he o dimit of Finghtial capability - of  ‘the ‘countrvy.
Specifically, the load forecast procedure needs to be reviewed so
that the result will e more accurate. The reserve margin must be
reduced and allow the private sector to have more share in energy
investment.

The energy investment needs to be periodically reviewed
and adiusted to conform with the financial status of the country
and of the main agencies: i.e., the Electricity Generating
Authority of Thailand, the Provincial Electricity Authority and
the Petroleum Authority of Thailand. As for the National Energy
Administration, the Al lowal:le budget will be sepaerately
considered vear by vear since it is financed by  the countrv’s
POV ., )



FIGURE G=l EGAT 'S ORGANIZATION CHART
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—and_Transmis

The Elortricity Generating Authority of Thailand (EGAT)
was established in May 1969 as a result of the merger of three
state enterprises which had independently generated electricity
in Thailand by then. The three enterprises were the Yanhee
Electricity Authority, the Lignite Authority and the HNortheast
Electricity Authority respectively. The EGAT’s administrative
structure  1is as shown by the organization chart in Figure 3-1.
(Also see Appendix 1 for name of person holding each title)

The responsibilities with which EGAT has been entrusted
by the Government are:

=Ta  generate and transmit or distribute electricity to
the Metropolitan Electricity authority (MEaA) which dis trlhutm.
electricity to customers in.the Bangkok and nearby & the
Provincial Electricity Authority (PEA) which is res for
supplying electricity to users in the remanining ares whl h are
rot servecd by MEA, the | EGAT s direct customers and the
nelghizouring countries

~To undertake the activities related to the production
of electricity including the energy resource development and
other activities which bBenefit EGAT.

=0 L carry oS- pr o bdan and sale of  lignite  and
its by-product.

EGAT’s electric system is divided geographically  into
four regions which are:

~Region 1 covering the central area of the countrv in
which the electricity consumption is the highest.

~Region 2 covering the northeastern area of the
o O i o) G

~Region 3 covering the southern area of the country.
=Regiorn 4 covering the northern area of Thailand in

which the biggest lignite-fired power plant is situated at Mae
Moh .

Vi

Presently, each adjacent region is electrically
connected through transmission lines at a voltage level of olrhﬁr
256 R e e R s e Additionally, EGAT al ' By 5
interconnection with Lao PDR and Malavsia throuagh
AT ER R

of EGAT s electric

Tloure Seo
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At present (as of September 19587) EGAT has A
installed capacity of 6&,874.2 MW of which 2,250.1 MW 1
hydroelectricity, 3,£07.5 MW is from conventional thermal power
plants, 720 MW is from combined cvcle power plants, 265 MW is
from gas turbines and 31.& MW is from small diesel units. The
transmission system expands the length of 164,309 circuit-
kilometers. The length of the respective 500 kY, 230 kv, 115 kv
and &% kV systems are 32¢6; 6,122:; 9,212 and 649 circuit-
kilometers. EGAT’s existing generating units and transmission
lines and substations are shown in Table 3-1 and Table 3I-2
respectively.

A long-term power development plan will be prepared and
reviewed twice or three times vearly depending on the economic
and  energy situations of the country. The plan must ke able to
serve the load demand which is forecasted by the official Load
Forecast Working Group, whose members are representives form
energy related agencies. The latest forecast shows that the
demand during the next 15 vears will grow at a rate of 5.19% % for
power  and 5,62 for energy respectively. Usually, the plan
COVErs & period 1% vears and generally includes:

o
%
i

=The optimum power expansion plan that can  serve the
electric load demand under a certain standard of reliability.

~The system expansion plan which consis
e tuu transmission *.“vtla“nd with the generation pr01ﬂ<1
arl 2 bransmiss : under the Transmission System
Expansion Project (TS Project) which is a package of several
transmission lines and substations studied together. Currently,
the TS No. & and No. 7 are under construction or implementation.

The lar&s (as of September 1987) EGAT's power
expansion plan consists of those projects as shown in Table 3-3.

Futhermore, a joint study between EGAT and the National
Electric Board of Malaysia is being carried out to consider &l
second  stage interconnection of the electric systems between
Thailand and Malaysia. However, it will take a lot more time
before and agreement on this interconnection can be made.

3.2 Power Generation Projects
The future generation projects in the proposed plan are
composed of & thermal power plants, 4 hydroelectric power plnnﬂs
anct 2 additional projec to rehabilitate the performance of the
existing power plants which have been in operation almost through
their expected service lives.




TABLE 3-1 EGAT’S EXISTING POWER PLANTS (AS OF SEPTEMBER 1337
Niamizer Dapacity (MW) Average Enerop

Plant Tvype of SotEE s e S s S Capakbhility

Ultimate LEL“".‘ZEL"‘

Bhumlbol 7 555 210 5 2nt -
SirIkTt 5 Dy o 500 3, Q.
Ubolratana it 25 s S 0
Sirindhorn 3 36 3é 6.0
Chulakbhorn 2 40 40 S50
Kang Krachan 1 1% 15 78.0
Mam Pung Z e i 15.0
Srinagar ind 4 540 72t T 14 0
Bang Lang - o e 200
Tha Thung Na e
Khao Laem 5
Hutali Kum L e S L (e
BRarn Yang 3 el B (8 B .3
1 %
1
oy

S oy = Lat U

S S0 76020

Barn Santi S gl el &0
Barn Chong Klum : i Bl 0.2
Ban Khun Klang v ' Q.15 0.1 @37
Mae Ngat - i = 290
Huai Sapan Bin 2 s The i el
Ra 1 dapr alkha 5 240 240 So
Total 48 Vo st 0 B e 6] 18 B LS e B

B. Theemal Power: Flankt
Mor th Banakobk 3
South Bangkol
Mae Moh 5
K als i i~
Surat Thanil i%
Khanom PPRB
Barg Pakong Thermal 2

Total Hdn

0. Combined Cvcle Power Plant

i il T I Tl S D e 50 i L SRR B e e T D L S e a2

7. % 1, e80rg
2,110.0
5oa00.0 @

200. (:3 4
=100

L"Al"' (‘

Pl
et L,

" AR ACD, “

y

Barg Pakong < 7= 37
Total e ol e

. Gasilurpineg
Makhon Ratcohsima i3 15 5.0
Udon Thani 1 15 Tl
Hat Yail 5 45 53,0
S
L

A
.

55
!

Surat Thani 45 9 ()
Songkhla e 55 o0
lLan Kraku Il Jefe (] Vit in O
Total e 265 i s
s g 2]l Power Plant
(hanq M d 1 1
Mae Moh = i
Phiiet F 10.6

Barg Lang o) g
l.aem < X%
1 ’ 3 (5]

Total “n R Gl
Grandg total 111 e T L 1
* Previowsly known Chiew Larn




L Foll o

TABLE Rt 85 AND SUBSTATIONSG

INSTALLED TRANSMISSION LINES
65 0OF SEPTEMBER 19&;

Transmission Lines
ok 1 lometers)

<

\

Region
&

System Voltage

Transformer

Capaclty
(MVA)

1
!
' (Cawands
]

]

]

i Doulrle
oI ciit
1

Single
Bi ol

230 kY b 2,765
115 kv 1385 i

&8 kv 128 128

Total

o

ik

kY
!"': "’f’l

Total

4

e

400
L0828

e
s}

1,48

T

i

i 290

i AP

! e

1

]
b SRR
]

i

!

i

SLant

iz e

1143

5 ! !
ok L e e 1 1
500 kv ! = * - 526
230 kv i ) 50 2,040 2,258 |
115 kv i 20 HES5 33 1,652 |
&7 kY i = 123 7 124
! ]
bl S e e e s & et it oo s e A s ik e s v st s st s i | s e i ot o s s !
Total i 32 1,623 1,750 4,430 |

!
'

1

I

e = o P 326 |
230 kv 22 s 6,122 |
115 kv 108 4, 78 : 3. 210!
&9 ky 11 185 7 645 |
1

i

Total

g
24 3l

e 3
Ly A

10,018

¥

G L



TABLE S= b TaE

Power plant

Khanom 2nd Power Plant Barge
Mae Moh
Mae Moh
2nd Central-Southern

tie line

FROJECTS

I

Fuel
Type

0il/gas
Lignite
Lignite

EGS T

Unit
Unit

Number (MW)

) i

;¥ G
= w1510

= 300

& 270

POWER DEVELOPMEMT

Rating

PL.AN

Proposed
Commissioning

Date r 4

July 19853
July 135
December 1990
February 19¢

Euture projects
Nam Phong Combined COwvele
Bhumilkol Renovation

Bang Pakong Combined Cveole
230 kY Tha Tako-Khon Kaen 3
Krabi Lignite

Srinagarindg Reversible Pump
New Gas Turkbine

Narth Bangkolk Renovation
Mae Mah

Pak Murm

Kasng Krung

Mae Mol

Maex Mok

Upper uae Yal

Barg Pakong Thermal

Bang Pakong Thermal

Ao Phaili Thermal

New R3 Lignite

Ao Phai Thermal

Ao Phal Thermal

Existing capacity as
Total

A5

of

Nil/gas
Hy dr o
0il/gas
Lignite
Hydro
Dil/gas
B
Lignite
Hy oy o
My dlro
Lignite
LLignite
Hy ciro

Gas/oll/coal
Gas/oil/coal

Coal
Lignite
Coal
Coal

of

Septembear

Lo 105
70
3 300
- 300
4 Ao
5 150
1 100
e s ARG
{1 SEE
. 34
i 40
i 2 300
€ E00
1=4 145
&z 00
4 0
1 E00
ok 75
o £00

1988 =

2001

-

Nowv 139 - Nowv 20
January 1291
tctolber 199l
Ginolber 1992
Novemer :
January 1993

BETI ol gbUoT o R O

i7 - onigsE 1995

Ll
1285
L

Dctober
November
December
e tober :
Octobher 1995
Moy He = May
Octokbeyr 1997
October 1
Actoher  1°
NMovember
obar 15
Cctober 2000

e

frsdh MW

L aE L M



J3.2.1 Thermal Power Plant Projec

The future plan with respect to the thermal power
plants will be aimed toward the development of projects which
will utilize the domestic fuels for power generation as the first
priority: The domestic fuels which are used to produce
electricity are natural gas and lignite. Most of natural gas is
from the gulf of Thailand which is presently conveved through
pipe lines to the Bang Pakong and South Bangkok power plants.
This off-shore natural gas reserve is estimated to be enough for
another combined cvcle rated 300 MW provided that the South
Bangkok power plant may have to partially or totally operate on
heavy oil. The natural gas has also been discovered on-shore at
Lan ‘Krabwt- 1in® "Region 2 bt the amount is only” enough for the
operation of gas  turbines with total capacity of 120 MW.
Additional natural gas resource at Nam Phong, also in Region 2,
is  expected to ke commercially avallable for electricity
generation by the end of 19%0.

The lignite reserves have been discovered in the North
anc South of the country. The reserve in the North is estimated

at 614 millon tons which is . sufficient for power production of at
least 2,625 MW for the whole life time of the power plant. At
.

s 1s in operation and
MW. Therefore, 1,200

prasent, 525 MW of lignite-fired power plan
00 MW is under construction totalling 1,42
MW more is planned for the future which consists of four units of
power plant rat 300 MW each. In the South, there are ftwo
locations where small commercial amount of lignite has been
found. ©One is the existing mine which is the source of fuel for
the existing Krabi power plant which is going to e retired in
the near future. However, the remalining lignite in this reserve
is still enough for power production of another 75 MW power
plant. The other reserve of lignite in the South has been fournd
at Sin Pun. Conseguently, it is planned that a new Krabi power
plant widdlicbe constructed with two cpossibilities for the
selection of the power plant site. It may bhe either at the
origidal tsrtesoriat Sin Bun st Theisiting of ithis new Krabi plant,
therefore, has to be determined later.

T agborted: Fiel will oot bedncorporated-inte -the
powar expansion plan until the power demand has grown so  high
that the power generated from the domestic fuels cannot meet the
load requirement. Accordingly, the first unit of coal-fired power
plant is expected to be in operation by October 1999 or just 2
vears before the end of the 15 vear period.




The thermal power plant projects consist of:

~Nam Phong Combined Cvcle # 1-2 2)
~Bang Pakong Combined Cvcle (Region 1)
~Kraby Ligrnite #.4 {(Region 3)
-Mae Moh Lignite # 10-13 (Region 4)
~-New Gas Turbine (Siting under study)
-Bang Pakong Thermal # 3-4 (Region 1)
~Region 3 Lignite (Region 3)
~Ap.Phal . &. 1-2 {Region 1)
-North Banghkok Plant Renovation (Region 1)

Details on each thermal power plant project will
be given on subseguent pages.



EGAT s _Thermal Power Plant Project

Q 1. Project name : Nam Phong Combined Cvcle
i Block # 1&2

Combined operation of gas
turbines and steam turbines

2. Type of generation

.

3. Description and scope of project

ay) Location = Nam Phong District, Khon
Kaen Provincel, close to ESSO
gas field.

i2) Rated capacity » SRLO5 M

¢) Annual energy generation = 2x1,100 GWh

) Fuel = Natural gas

@) Fuel consumption s e owemd Tlidon icubicfeet
per day

oject cost (Million Baht) of each block of 105 MW

»
s
3
=3
£e
-

a) Power plant equipment

Q —Gas turkhine e Q0
= ~Boiler IV, 00

4 T

~Turkine & generator 432.00
~Electrical S5 00

o

~Miscel laneous : BYE G T

B50. 40
Tx 00
496 50
415,50

A . 26

k) Site preparation & civil work = 12 .50 s ks n)
¢) Contingency i 2500 43.20 168 .2
d) Engineering & administration E1.00 40 .50 120 50
S64 .50

'4-:.. ] ..

gl Importaduty & taxes -

Tatal
5. Tentative schedule

a) Feasibility study and : Mic 1987
approval

) Engineering » April 1983

¢) Preliminary, manufacturing,: October 1955
construction and
installation works

a!/ ) Commissioning : MNovemizer 1259 - November 1990



%

Project name

Type of generation

Description and scope of project

a) Location

b) Rated capacity

¢ oAnnual generation

Brer gy

1) Fuel

@) Fuel consumption

Proiject cost (Million Baht)

turkbine
-Boiler & acc
~Turbine geners
~Electrical e

~Water treatment plant

e

SOrY

tor &

i (B G

i, ) i
B AL

i

pPlant-Broject

Bang Pakong Combined Cycle #

Comkined operation of gas
turbines and steam turbhines

Bang Pakong District,
Cha Choeng Sao Province

300 MW

oS 7ei d
ratural

clés

4000 mi ]l lion cdilbicfeet per

EC sei i

0.

§ L
“h
1

- s e i
i T

1056,

~GFas receiving & distribution
~Distillate storage & distri.
-Workshop & stores machinery
—River pump house plant
~Cooling towers & pumping plant

~Plant miscellaneous eguipment 210.0&

~Land & land right
= Siwils works
-l.ocal transport

Total
Tentative schedule
Feasibility study and .

approval
Engineering :

a)

marFacturing, :
Al
WO s

Preliminary,
construction
installation

Commissioning :

RS

e
P ((

Dctolker

poctokbeay

April 19

1

Tyl
ke o7 T e

' 4

ofay

Gy )
e

47

d
o




1. Preoject name : Krabi Lignite # 4
2. Type of generation . lignite~fired steam plant

. Description and scope of project

Location « Krabli Province

Fat)
—

) Rated capacity 2 v MW

¢ annual energy generation = 4%0.0 Glh

d) Fuel : lignite

@) Fuel consumption = .515 million ton per vear
4. Project cost (Milliom Baht)

AR 7, PSRN, % - SO 11 >
~Turkine generator & 370,98 G A2 S
auxiliary
—Steam qenerator & o R £4 .53 T 3625
axiliary
~Plant miscellaneous equipment
~Electrical equioment 157
-CGivil works P 180,20
~~~~~ Local transport = 14,04
~Construction eguipment 55.08 ey 5562

1@, 99

256,41

4. 06
o

Total

1.720.97

HAdl e

5. Tentative schedules

a) Feasibility study and = Mid 1987
approvial
) Engineering .

¢) Preliminary, manufacturing,: October 13&3
copstruction  and
installation works

) Commissioning « Nobermbeyr 1992



Project name
Type of generation
Description and scope of project
a) Location
h) Rated capacity
c) Annual energy generation
d) Fuel

@) Fuel consumption

Project cost (Million Baht) of each

~Turkbine generator &
adxiliary

—~&Staam generator &
auxiliary

~Lignite & ash handling

=Structural steel

~Cooling tower & C.W. pumps

~Water treastment
~Electrical equipment
=Instrument & control
=~Plant miscell. equipment
-Civil works

~Erection & site service

Total
Tentative schedule

a) Feasibility study and
approval

) Engineering

o) Preliminary, manufacturing,
construction and
installation worlks

Commissioning

S
aiw

iy

Kios B2

Mae Mob Province

4x300 MW

lignite

mikEl i ore ton

Mae Moh lignite # 10-13

Mok
Mok
Mok
Mak
Merky
Mok
Mok
Mok
Mok
Mok

per

'

lignite-fired steam plant

M et

=2 Moh # 10&11)

120
13}
10)
117
12)
13
101)
113

I S

g .y

15y

L



Project name : New Gas Turbine
Type of generation - gas-fired gas turbine
Description and scope of project

a) Location : not determined

b)) Rated capacity : 100 MW

c) Annual energy generation : B525.0 GWh

d) Fuel : natural gas

@) Fuel consumption « 20 million cukic feet per day
Project cmsf (Million Baht)

o LG Total

Dt . B

44 .31

- e
T o

s turhine
Saes recelnving & distribution
~Distilate storage

& distribution
~Flectrical eauipment P 12
~_and & land rights -
~Civil works 17.28
~Local transport =

Total Gt 41 125.04 721 .45

Tentative schedule

a) Feasikbility study and s Dotober 1957
approval
) Engineering « July 1989

) Preliminary, manufacturing,: Mid 1320
construction and
installation works

) Commissioning s Febwary 1990

LS



4.

Tentative

E@aTl s _Thermal Power Plant Project

Project name

Type of generation

Description and scope of project

a) Location

) Rated capacity

¢) Annual energy generation
d) Fuel

@) Fuel consumption

Project cost (Million Baht)

~Turkine generator &
axiliary
-Steam generator &
axiliary
=~Structural steel
~Intake arnd C.W. plpe
~Electrical eguipment
~Instrumentation &
~Water treatment
=Building super structurs
—-Plant miscellaneous
=8im ccandl tioning
~Construction egquipment
~General construction
-Machanical construction
~Flectrical & control
construction
~Inspection service
-Local transport

Total
schedile

study and

@) Feasikhility
approval
Enginearing
Liminary,
truttion
installation
o) Commissioning

ard
Wor ks

eantrol

marng Factuyring, :

Bang Pakong Thermal # 3 ' 4

oll/gas/coal-fired steam plant

Bang Pakong District,
Cha Cheong Sao Province
&00 MW

F950 Glih
oill/gas/coal

100 million cubic feet of
per day
1.5%46 million

RPEr - Yedpr

CJEE

of

coal

tons

L 1va Yol :'3 = [:} lff‘:! e

Ll el =

b e T S S
kel . 1o -
210,920 5
A He = A7
20 5% o
45514

lad . lé
2318 .90
a2

= (=]
::.J C’ PR T

14.04

)
P Ee -

it

DO bobeyr 1990

October
B¢ tober

1997

oo toler



EGAT s _Thermal Power Plant Project
1. Project name - Bang Pakong Thermal # 4

2. Type of generation : oil/gas/coal-Ffired steam plant

-

3. Description and scope of project

a) Location : Bang Pakong District,
Cha Cheong Sao Province
k) Rated capacity : A00 MW

c) Annual energy generation = 3950 GWh
) Fuel : oll/gas/coal

@) Fuel consumption : 100 million cubic feet of gas
per oay
» 1.848 million tons of coal
paer vear
4. Project cost (Million Baht)

~Turkhine generator & T Ui % 19z 19
auxiliary

@ Gm generator & e L = 18223
auxiliary
=Strlie firal s )
~Intake and C.W. pipe
~Electrical eguipment i
~Instrumentation & control 154 -
~Water treatment e o=
-Building super structure L =
=~Plant miscellaneous bl 4
-Air conditioning .75 -
~Ganeral construction e 1146 .50 1145 . 58C
-Mechanical construction = o e R 1235, 30
~Electrical & control - S A0 i 40
constriictlon

~Inspection service o,
-l.ocal transport -

g amy s
iR
V.o 4 5
o P

walle.02

Total
3. Tentative schedule

a)

sabrlity stady and « Octobeyr 1990
approval

) Engineering : Dctober
¢) Preliminary, manufacturing,: Octokbetr
Rt ion ard

Wl

= Octoay 19

e

aanad



4.

i

Project name Region 3 Lignite

Tvpe of generation : lignite-fired steam plant
Description and scope of project
a) Location = Sin Pun, Krabki Province

B) Rated capacity s 75 MW

18]

c) Annual energy generation s 4%0.0 Glh
d) Fuel : lignite
@) Fuel consumption = 0.515% million ton per vear

Project cost (Million Baht)

~Turbine generator & AR T I a1z he
auxiliary

-Steam genaerator & [ T e 7o .29
anuxiliary

=Plant miscellaneous equipment 47.52
~Electrical eguipment 113

~0ivil works

“lLocal transport

~Construction eguipment

Total 1al4by

353

Tentative schedule

a) Feasikbility study and = Mic 1994
approvial
) Engineering = Mid 1995

¢) Preliminary, manufacturing,: Mid 19%¢
construction and
installation worls

d) Commissioning : NMovemizer 1

i 924
i



1. Project name

2. Type of generation

3. Description and scope of project

a) Location
) Rated capacity

c) Annual energy generation

d) Fuel

2) Fuel consumption

4. Prodeect cost (Million

~Turkhine generator &
axiliary

-Steam generator &
axiliary

----- Coal handling
=duh handling
~Strpuctural steel
“Tntake and C.W.

~Electrical

P ipe
aequuipmernt

~Instrumentation & control

~Water treatment
-Building super structure
~-Plant miscellaneous

-Alr conditioning
~Construction eguipment
~Civil works
M*"hdnlel construction
| i g contrnl

-Inﬁpection EEFVICe
~Local transport

Total
%(hPJul“
: gl ety

anrQVd]
) Englneer inag

bty and

¢) Preliminary, marf
construction and
ipstallation works
) Commissioning

B R e

Raht) of each Uit of

Ao Phai. 12

coal-fired steam plan

A Phat Distriets
Bhor: Byl PEOV1ACE
2xa00 MW

2x39E0 GWh

imported coal

tons

vl .54 million

E00 MW

(A0 Phal
(A0 Phail
(Ao Phai
(A0 Phai

e tober
e T"i""-“‘l"

L = 0L

1

ey vear

1” 14

14 .04
i Sy

11.722.02

g =

A
i
N N Wit N

b
i

#

s
-
“n
it

ay 2000



Project

1. Project name . North Bangkok Plant
Renovation

2. Description and scope of project

The existing three units of North Bangkok Power Plant
have been in operation since 1941, 1963 and 1988 respectively.
This power plant has been in service for 2& vears and generally
the condition of the generating units is such that it is possible
for renovation to ke taken. Study is now keing performed to
determine the method and cost of renovating the three generating
units by considering the utilization of either natural gas or
heavy olil i Fuel. The schedule for renovation will be determined
after the study is completed. However, it iz estimated that the
commissioning of this plant after the renovation will ke no later
than ;

3. Project cost (Million Baht)

The total cost for the renovation is estimated to be
1,297 .5 midlion. Bant. The Forelgn currency requirement i1s 736.7
million and the local currency is :

J.5mallion.

4. Tentative schedule

a) Feasikbility study and  Apr il 1857
approval

Englineering : :
Preliminary, manufacturing, :
construction and
installation works

d) Commissioning + August 1983

Colner

SRR

[ 4



The development of future hydroelectric projects will
ke of small scale because nearly all large hydro potentials  have
already been exploited. Upper auae Yal (Mam Chon) iz the only
sizable project bt the  possibility OF construction 13
eantcoversial. dus _to its leacation which is .in_  the national
reserved forest. Archaeologists are also against the project on
the ground that the reservoir will inundate the trace of accient
civilization which has been abundantly discovered in that area.

The future hvdroelectric projects in EGAT’s power
axpansion plan consist of

~Srinagaringd # 5 (Region 1)
=Pale Mape 14 (Region 2)
~Kaeng Krung # 1-2 {Region 3)
~Upper nl o 124 (Region 1)
~Bhumibal Plant Renovation (Region 4)

>

Detaile on  each hydroelectric ™ power ~ plant ™ are
given on the next pages.




EGAI s _Hydroelectric_Power Plant Project
1. Project name : Srinagarind # 5
2. Type of generation = Pumped storage
3. Description dnd scope of project
a) Location
Srinagarind # 5 will be installed at the existing dam
which was constructed across the GQuae Yal River inm  Kanchanaboir 1

Province. The site of the dam is &8 km upstream from the
confluence of Quae Yal and CGuae Nol Rivers.

) Power plant

Srinagaring # 5 is a reversible pump-turbine rated 130
MW , capalle of generating 1135 GWh annually. The pumping eneray
iz 1&85.58 GWh vearly.

4. Project cost (Million Baht)

) Preliminary worhks -

attlement -
impact

B) CompenSstiony r
ana ernvironmen!
mitigation plarn

s Rorv

&) Civilenorlis i i 12 e 2

Hydraullc eguipment = i

P
N

Electro-mechanical eguipment
~Turbine
----- Generator
=~ thers

N

ol .34
1410
.22

f) EGAT administration G a0 2E 54 DB

g) Engineering consulting service R, B.33 G,

b Import duties, taxes and 1DC

Total i

5. Tentatlve schedule

Government approval i JarieEey
) Bidding Aol 19
¢) Construction . October
) Commissioning s Jdanuary

A
"

as

202 . 2



1. Project name : Pak Mun # 1-4
2. Type of generation + Run=pfifi-r iver
. Description and scope of ok iect
a) Location
This project will be situated Ubolratchathani
Province. The dam will be constructed acr the Mun River at

Khora Jiam District which is about & km. away from the mouth - of
Mun River .

k) Dam arid reservoir

ihe damois a-12 8. ~hich. and 255 misdeng rockfill tyee.
The crest elevation is 111 m.  The reservoir has the surface area
af A0 sguare km. at the normal water level of 108 m. MSL.

) Power plant

The power plant will be on the right bank of the Mun
River. It will accommodate four horizontal bulbk type generating
Mridte- arated. . B4 MW oeach totalling MW, The average annuwal
anaray generation is 317 GWh.

4. Project cost (Million Baht)

#a) Preliminary works
) Compensation, resettlement
and environmental impact
mitigation plan
g) Bivil works
) Hydraulic equipment
@) Electro-mechanical equipment
~Turkine
=Genaerator
-Dthers
f) EGAT administration
g) Engineering consulting service
h) Import duties, taxes and IDC

721

i @ ok
a8 .

47 .

Tatal 1

PR Sk

. Tentatlve schechle

a) Governmenlt aporoval - 4
R L alel o s January
W OB T T T e b 5. Bbdadi )

) oCommissioning s Movemiper

)5

e |
S|

=

0z

=T
mRw



EGAT s _Hydroelectric_Power Plant Project
1. Project name : Kaeng Krung # 1-2
2. Type of generation : Pondage

3. Description and scope of project

a) Location

This protect Twill " be  located in Khiriratnikhom
District, Surat Thani Province. The dam will be constructed
across the Yan Canal at a site 40 km. away from the Yan Canal and
Pum Duang River confluence.

L) Dam and reserwvolr

The dam is a concrete faced rockfill type with a crest
elevation of 152.7¢ m. MSL and a crest length of 520 m. The
normal level of storage is 154.50 m. MSL at which the surface
area is 37.8 sguare km. ‘

¢) Power plant

The power plant will e on the right bank of Yan Canal.
il WS o LR e o two unif“ o f qonﬁvatur and  wvertical Franmcis
turkbine. The total capacity will be MU A
arerogy generabion will Le 175 Gl

4. Project cost (Millionm Baht)

a) Preliminary works
) Compensation, resettlement
ard environmental impact
mitigation plan
¢ ) CIVvED works
o) Hydraulic eguipment
@) Electro-mechanical equipment
*Turkinm
Generator
-Others
f) EGAT administration
g) Engineering consulting service
F) Import duaties, taxes and IDC

Tkl
5. Tentative schedule

) Government aporoval
) Bidding

J fnnmtvuvtlnp
) Commis

vy
oot ks

the average annis L




EGAI ' s_Hydroelectric Power Plant Project
' 1. Project name : Upper tuae Yal # 1-4
2. Tvpe of generation : Pondage
2. Description and scopetof Torodect
a) Location
This project will ke located 135 km. upstream from the
Srinagarind dam. The dam will he constructed across the Quae Yal
River in Thong Pa Pum District, Kanchanaburi Province.
b)) Dam and reservoir
The dam will be a rockfill, impervious clay core tvpe;
187 m. FHigh: 430 m. Jlong. The crest elevation S7/58 T m. MSel

The reservolr has a storage level at 379 m. MSL at which the
surface area 1s 137 sguare km.

¢) Power plant

The power plant will e constructed on the right bank
of the river to house 4 units of generator and vertical Francis
turkine. The total capacity of the power plant is S50 MW and the

&’ annual eneray generation is 1, 185 GWh.

4% Brlect cosr MiILTiGhn Bant)

@) Preliminary worlks .00
) Compensation, resettlement 1. 00

amd environmental impact
mitigation plan
Civil works
Hydraulilc eqguipment
Electro-mechanical equipment
~Turkine :
—Generator
-thers o
f) EGAT administration Q.00
g) Engineering consulting 216,54
h) Import duties and taxes Q.00

BV I RN 8 5

e A

T

it
N N N

Total 3
5. Tentative schedule

) Bovernment approval L i e R
) Biddinag s January e
g eanshriction : Geptemices  19ED
5\
Y

Commlssioning = Movembor

R ] : May 1977




1. Project name - Bhumibol Plant Renovation vy
2. Type of generation . Pondage
3. Description and scope of project

Bhumibol Hydro Power Plant has been in operation for
more than 20 vears. The last inspection reveals that some
mechanical equipments such as runner, protection liner, grease
bearing, etc. and most of the electrical eguipments such as
generator, exclitation system and the unit control system are
deteriorated. Therefore, unit 1 and unit 2 are proposed to hbe
renovated to idncrease their efficiencies, veliakility ardd
generation capaclties.

4 = Prodect cost

Cost estimate of the project is #0%.7 million Baht. The
foreign —currency  portion 1s eguivalent to i million Baht
(12.5 UsS.® milliorn) and the local ciurrency. is: 271 .4 . million Baht.

5. Tentative schedule

The project 13 expected to be completed 1n  Movember
rl

N
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3.3 Irapnsmission Project

EGAT’s transmission system development in the  future
will cover the expansion of 500, 2308 addl 1S kM- gransmission
lines  and substations to all provinces of Thailand. The 5300 N
EHY transmission system is being developed Lo transmit bulk power
through long distance and to superimpose the 230 k¥ system. The
future development will ke concentrated in 5 are: - the eastern
area (Bang Pakong/Ao Phal), the western area (twae Yal and Guae
Noi Rivers), the northern area (Mae Moh), the northeastern area
(Nam Phong) and the southern area (Chiew Larn, Khanom and Krabl).

The large scale generation development of lignite-fired
power plants at Mae Moh minemouth for additional capacity of
1,200 MW in the period up to yvear 2001 will reguire long distance
EHY transmission lines to tranmsmit bulk power to load center at
the greater Bangkok area. Presently, it is envisaged that 500 kY
AC  lines will Fe reguired from the new Mae Moh power plant (3rd
power «plant site) to Tha Tako intermediate substation, and from
Tha Tako to Nong Chok Substation. Integration of power generation
between Mae Moh 2 and Mae Mol 3 power plant sSite are  also
recuuired .

For the southern transmission system, interconnection
hetween Thailand and Malavsia has been in operation since  1981.
The power exchanges between the two power wtilitie: are to
pravent power shortbage during scheduled and unscheduled outage:

0 A Wocooperation, Power Svstem Interconnection

Irr the contextiof &
stage II has been initiated and is under preliminary study. The
study  covers  the Stage II power exchange in the range of 100,
200,  and 300 MW. The HYDC back—-to-tack system may be one of the
promising alternatives to overcome the power swing and
stakility proklems.

This report will. :epphasize moracon the 5000 kY " EHY
system because it is the system that will likely offer baetter
opportunities for Camadian  suppliers . in competition with
suppliers from other countries.

The EHY trarnsmi Lo

e will e developed For Mae
Mok 10-13, Bang Palong Thermal

arict Ao Phal B 1&2.
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1. Project name : Transmission System for vy
: ; Mae Moh # 10

2. Project description

The project requires the construction of the 2nd
circuit of 500 kY transmission line to link Mae Moh 4  and  Tha
Tako Substations for a distance of 326 km. Another 500 kv
transmission lime from Mae Moh 3 Substation to Mae Moh 4
substation which is 5 km away is also part of the project. The
transmission lines  are made of 4x755 MCM ACSR  conductors. The
project also reauires the expansion of the 500 kV Mae Moh 3 and
the construction of Mae Moh 4 Switchyards, the 500 kY Tha Tako
substation and the 500 kY Nong Chok Substation at  which a
transformer rated S00/230 kv, 600 MYA will ke installed.

EoProdect: costhi(Mil ldor Balt)
a) Mae Moh 4 — Tha Tako (4x795 GRS . 410.8 1,036.7
MCM ACSR, SC/8T, 326 km)

) Mae Moh 5 - Mae Moh 4 S e, 14 .5
(4%x795 MCM ACSR, SC/ST, 5 km)

¢)oROO kY Mae Moh 3 Switchyvard b e Bl 50-@’
@XPANS1LOon

) 500 kY Mae Moh 4 Switchyard FAE DR 1401

tation & R Gt 4

@) 500 kY Tha Tako Suks
@xpArnsion

F) =500 kY Nong Chok Substation 1255 ded Tds
expansion and addition of
S00/230 kY &00 MVA transformer
a) Communication system addition B, el £ . b
H) Engineering and contingencies ot B Lo 1950

i) Escalation D, 0 a0 .8

i) Import duties, taxes and IDC

Total

4. Tentative scheditle
a) Government approval = Mid 19E7
k) RBidding 1
o) Const et on :
) Commissioning :




1. Project name - Transmission System for
Mae Moh # 11
2. Project description

The. . Constriuction, ofi the, 2nd circuity of the 300 kv Tha
Tako = Nong Chok is being proposed. This line will be made of
4x735 MCM ACSR conductors for a distance of 215 km.. In addition,
500 kY Mae Moh 4 Switchvard, 500 kY Tha Tako Substation the 500
kV Mong Cholk Subkstation will also be expanded.

S.Project cost (Million Bdht)

&)

BRGN Lovy Tha  Tako,=. Nong £hok ALE 0 S26 .0 ST

(A 735 MEM ALS SC/ST, 215 Km)

) 500 kY Mae Moh 4 Switchyard 2ecal) (S Al
QXPANSLON

) Bo oM Tha Talko. Shubstabdion AT=0 LA 415 . &

exPnansion

d) 500 kY Nong Chok Substation dis itk i, 1) S14

@xpansion

@) Communicatlon sys
f) Engineering and contlngencies ety Lo 5 154,

@) Es

h) Import duties, taxes and IDC .0 254.5 P ha

4. Tentative schedule

a) Government approval s Mid LwEs
k) Bidding + August 1991
¢) Construction May 1932
d) Commissioning July 1994

am addibion 1.4 W 1.9

salation b i 8108 7




EGAT s S00_kY_EHY_System

1. Project name . Transmission System for
; ' Mae Moh # 12
2. Project description

There is no construction of transmission lines for Mae
Moh # 12. Only the expansion of the 500 kY Mae Moh 4 Switchyard
and  the 500 kY Nong Chok Substation including the addition of
transformer rated 500/230 kv, &00 MVA at this substation will ke
reguired.

3.Project cost (Million Baht)

a) 500 kY Mae Moh 4 Switchvard 2.0 P 32
axpansion

b)Y S00/230 kV Nong Chok Substation 113.0 150 : ¥
expansion

c) Engineering and contingencies 4.5 gl 29.
) Escalation 19,5 : 7.0 26.
@) Import duties, taxes and IDC e

Total CEeY B

4. Tentative schedule

Government approval » e tober
Bidding cAppil s
Construction - November 1993
Commissioning ; = cduly a9l

=

{80 o
N N Nt N




EGAT s _300_LY _EHY

=!. 1. Project name - Transmission System for
Mae Moh # 13
2. Project description

The project consists of the expansion of 500 kY
Mae Moh 4 Switchvard.

T Prolect weest «MilliomnBaht)

e e < O =

a) [00 kY Mae Moh 4 Switchvard 26,0 ) 325
@XPAnsion

) Engineering and contingenciles el S o L)
¢) Escalation ) e i il
d) Import duties, taxes and IDC U

Total

4. Tentative scheditle
a) Government approval e e L B
) Bilcdding o Tuly 1mea
y\. e) Constbruc tion 2 Fesimei ey o
= ) Commissioning e Tl dl




1. Project name . Transmission System for ’
Bang Pakong Thermal # 3,4

2. Project description

’

The project includes &) construction of 500 kY Bang
Pakong - Mong Chok (4x735 MCM ACSR, DC/ST) transmission lines for
a distanc of 44 km., k) 500/230 kV Bang Pakong Substation, and
) expansion of the 300 kY Nong Chok Substation.

3.Project cost (Million Baht)

a) 500 kY Bang Pakong - Nong Chokl 148, 0 HH.5 e

(4x795 MCM ACSR, DC/ST., 44 km)

B) 500/230 kY Bang Pakong B3 on
Substation

¢) 500 kY Nong Chok Substation B0 11.5 : “d .0
@XPAnSL1Oon

A) Communication system addition OB, (1. & e

@) Engineering & contingencies Bai0 i .hﬁ,i'

L2085 S B 178 .

£} Escalation

q) Import duties, taxes and IDC G 240t P4l

Total

4. Tentative schedule

Government approval .

Bidding . Jarniary
Ponstrae biorn : Octolber
Commissioning s July 17

s C

o0
- N NP N

[l
e

QL1
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JE.o200 kY _EHY _System

1. Project name : Transmission System
Ao Phai Thermal # 1

2. Project description

The  project includes the construction of a
transmision line section between Ao Phal 1 and Ao
Substations. In addition, 230 kY Ao Fhali 1 Substation

ror

o] IS LY
Phai 2
will be

expanded and a new switchvard will also be constructed at Ao Phail

S
o

J.Project cost (Million Baht)

kY Ao Phal 1 - Ao Phali 2 b5 o)
D72 MOM ACSR, DC/ST3 6 km)

bl 230 kV Ao Phai. 1l Substation L O 4.
@xparnsion

£ ) S0 2 ki Ao Phal & Sweitchyard. 290,35 il
o) Communication system addition b i 35

@) Englneering and contingencies o 40,0

salation e 0 A5

g) Import duties, -taxes and .IDC 0.0

Totkal

4. Tentative schedule

a) Government approval .

) Bidding : Movemnk

) Construction TOALGUE
) Commissioning s JTuly L

i

Total




EGAT’s_500_kY_EHY_System ')
>
1. Project name : Transmission System for
‘ Ao Phai # 2
2. Project description

The project includes a) construction of the
transmission line section to link the 500 kY Ao Phal 2 and Mong
Chok substions b)) 500 kV switchvard expansion at Ao Phai 2
substation, and <) 500 kY Nong Chok Substation expansion.

3.Project cost (Million Baht)

s S LS o e s S50 T s P B

g Rl ey Bl - 0 e aiNErcrsChialk
25 MCM ACSR, DC/ST, 27 bm)

B oS kY caa. Bhal 2 SwitchHyard
GEXPAMS1On

¢) 500 kY Mong Chok Substation
GUPAMS 10N

) Communication system addition e ’ {3 B
w) Engineering and contingencile:s Harihel) g ] 105 .
) @

) Escalation ik e 1

g) Import duties, taxes and IDC (it

Total

4. Tentative schedule

a) Government approval :

) Bidding s Movember
) Comatrdd b s e
d) Commissioning s July 2000

'.
=



S o2 kY oanid L1 E WY Trapamission System Proiects

There are quite a few transmission projects rated below
SO0 Y Wi T are i eehedid Bl thibe cEEstriicEBE Hily gt T Re T 15
Q years. These projects are listed below.

238

Mame of Transmissi Lines Length Mumber Conductor In Service
ancl in of Size Date
Substations km Circuit (MCM) (Fiscal Year)

1) Srinagaring Switchyvard 1353
addition

2) Sal MNoi Substation

3) NMam Chon=-Srinagarind 2 110 2 2RI

4) Ban Pong 2-Sai MNoi 54 i 1wz

5) Ao Phai l-Ao Phal 2 & 2 ke,

&) Sarakbuari 2-Nakhon 120 o 127
Ratchasima 2

7) Mae Moh 3-Chiang Mai 3 115 2 : 4

.‘ ) Khon Kaen 3-Roi Et 11 i, 272

2y Tha Tako-Khon Kaen 3 fulal 2 T
10) Prachuap Khiri Khan—-Surat 350 - 1270

Tharni

B I8 KV Prode

Q Mame of Transmission Lines Langth - Numbere  Conductor. In Service
arn in Gt Slze Date
Sukbstations kim Sirciilt {MCM) (Fiscal Year)

1) Ubol Ratchathani 1-Ubol NG i Ar T
Ratchathani 2

2) Pak Mun—-Ubon Ratchathani 2 70 i ' 477 1333
3) Ubkon Ratchathani 2-%5i 5 i A77 1333

Kaket
4) Kaeng Krung-Chiew Larn 42 2
5) Khao Laem-Nam Chon 710
&) Nam Phong-Khon Kaen 1 30
7) MNam Phong-Udon Thani 1 5
) Krabi Switchyvard recon-
struction

SO mm

Pk ek b

F) Krabi 2-Thung Song a4 >
10) Bang Pakong-Chachoeng Sao 1% i
11) Ang Thong 2-Avutthava 1 35 1
12) Avutthava 1-Bang Pa In 2 2

s

13) Ao Phai-Sri Racha 3
14) Tha Tako~Takhli 2
15) Mae Mol I-Phavao
16) Tak 1-Mae Sot 7
0 17} Sawankhalok Substation 13

ana line t??mLﬂdhLOﬂ

1930
]‘,,'1“(_‘-

N =
=
o

i
s
Py
R
e vt

AN



Mame of Transmission Lines Lergth  NMumber = Conductor " In @rv1ai"
anel 1r of Size Date /4
Substations lkm Circuan {MCH) (Fiscal Year)

18) Ang Thong 2-Doembang 34 e Ly 1320
Nangkbuat
1) Nakhon Sawan-Salokbat 49
20) Thalan 1—-Phra Phutthabat 19
21) Saraburi 4—-Nakhon Mayok S0
22) Surat Thani-Bandon L
23) Avutthava 2 Substation
24) Kalasin—Sakon Nakon (s
25y Nakheon Ratchasima 2-Buri 120 o
Ram
Phichit-Bang Mun MNak 4% 1
Bang Pakong-Bang Wua 12 4 477
1
1

477

A477

A

U W sy o)

r_.
g
g
~J

Narathiwat-Sungal Kololk A5
Hat val 2-Pattani 20
Ban Ma San Substation

Bang Pakong-Phanom s i A7 7 '”””
‘...-‘:lr (1! h(‘fn

S E]
0
S
v

Kabin Buri Substation 1992

Ao Phai-Bang Lamung(No.2) 22 1 477 1392

Phatthalung—-Ranot A 1 1922

v Rai-Thoena fl 1 [EEER )
St haroen Sl i 1 :

Pur1 Ram—P e alkdion A | i 15
et e ! dr ife
dia

HHd.Hlﬂ dubgpm

3.4 Upgrading of EGAT’s_System Control Center

24 ot o tective

The existing central dispatching centar WS
commissioned in 1971 and has been in service for more than LG
vears. Therefore, both the hardware and the asonftware Decome
technologically obsolete and will soon inadequate to cope with
the Jyﬁtem expansion. Due to this, the present EGAT’s system
control center needs to be upgraded to a more satisfactory

operating condition.

3.4.2 Project Scope and Description
Project_3scope

The upagrading of the =ystem control center consists of
the following worls

a) MNational Control Center (NCC) and Reglon 1 Gmntrmlﬂ.ﬁ
Center (ROC-1) '

i @45



Initially, there will @ be S0 rvemote statlons under
control of NCC and RCC-1 which will share the same computer
system. The installation of hardware includes -

el computer systems: one will be served as an  on-
line, real-time function and the other will be served as hot
standby. Each consists of a CPU l& megabytes main  memory, two
units of 300 magawords mass storage subsystem and one programming
development svbsystem.

-A man—machine interface subsystem, a telecontrol
subsystem and remote termianl units (RTU).

The software system for NCC and RCC-1 consists of  an
perating system, a supervisory control and data acquistition
2ADA) software system and an application software system.

) Region 4 Control Center (RCC-4)

There will be 24 remote staticons under supervisio ared
control of RCC-4. The installation of hardwares and softwares
includes -

-Duel computers with 2 megabytes main memory, two units
nf  E0 megawords mass storage and  one  programming  development
@ouipment sukbsystem.

~&  man-machine interface sussystem, a4 telecontrol

subsvstem and remote terminal units (RTU)

-An operating system software, a SCAls software system
ancd an application software system.

¢y Communication Equipment

—Approximately 100 data modems will be reaquired for NCC
and  RCC-1 plus 44 for REC-4, totalling 144 modems.

~Approcimately 100 PLC terminals will ke reguired for
NCC  and RCC=1 plus 850 terminals for RCC—-4, totalling 150
terminals.

-Approximately 70 multiplexer or TDMA channel units
will e reouired FforeNCC and - RCC-1plus 20 Ffor RCC-4, totalling
QO unitse



Presently. there are three dispatchina centers <==ar'h'~/
located at North Bangkol, Khon Kaern and Lam Poo Ra Substations
Region 1l ~ and Region @uare  under control of North BqnqkoL
dispatching center while Region 2 and Region 3 are under control
of Khon Kaen and Lam Poo Ra dispatching centers respectively.
However, the scope of the upgrading of system control center
project will only cover the NCC and the RCC for . Region 1 and
Region 4 only.

The NCC, located at North Bangkok Power Plant, will

control all generating units not less than 100 MW, the 500 kY arid

BEE SV apsmission systems as well as all capacitor banks and
reactors ratmd albove 0 MYAr. The functions of the NCC.are :

a) Real time control of load, generation, power and
energy transfer between regions and wtilities, reserve of
generation and trar i : network including production control.

) Follow up efficiency, recording historical data for
use in- scheduling and compilation of ststisti reporting,
monitoring, recording of disturkbance for subseguent 4ndlyﬁ1,"

"

) Operational planning including load prediction and
generation : xhnﬂuln* power balance, co-ordination of overhauls
arnd operati

i) Co-ordinate fbetdbres chnfl el ; including
e management  for establishing and monitoring power
hetween regions and utilities.

interah
transfer:

@) Optimization of reactive power transfer.

) System security assessment including state
@stimator, contingency analysis, static and dynamic security
mornitor and on-line dispatching of load flow analysis.

g) Performing the economic load dispatch program.

Fi) Providing for system simulation and operator
training.

The RCC-1 and RCC~4 will ke located in the vicimity of
the existing ¢ satching centers of North Banagkok Power Plant and
Phit=zanulok 2 Substation respectively. The and RCC—-4 will
gonteal - ailvsaga ] g@nernLlnq i bs wnder 100 MW, supervisory
corckeed s al b olises e ate 6? Ly rran,ml sion systems as well as all
vacd bar hank“ arvd v ares rated unoder MYAY in Region 1 and
Region 4. Also they will 1r<npl upwrﬁhiwnml copbrol form NCC. The
Funictions of !?[,.,-\‘.5 =1 A RO ak e ‘

)

b iy



@) Isslitivag Sauitehng  Drierfs for sib-transmission
systems and distribution feeders.

h) Collection of informabion From sobstations:

cY "Automatic control for on-load tap changer of
transformers.

d) " Receiving instructidn’ ¥ from the NCC’ and execute
accordingly and co-ordinating any functions etween the
nieghbouring regions.

@) Following up efficiency, recording historical data
for use in scheduling and compilation of statistics, reporting,
moritoring, recording disturbance for subsequent analvses.

eosmern .

f) Providing for system security &
3.4.3 Cost Estimate

The estimated cost for this project is 770.0 million
Raht, 410.0 of which is the foreign currency and o0 nr which
iz  the local currency. The detailed breakdowns of cost estimate
e found in Remdl - S5 Ene S46.,




TABLE 3-4 COST ESTIMATES FOR MATIOMAL AMD REGIOM 1. CONMTROL CENTERS
4
ltte L LIRSl S wlmatiig il o

a) Mardware system 154 .6 - 154 . &

) Operating system el = 7

¢) Application software 1P .0 i 1%.0

d) Installation & testing 7oA 2.6 Tl

@) Training course 2. = Lo = 4 A

i Miscel laneous: Facild ties 5o 2.6 I6. 4

Total 205 0



—

TABLE- = 3-8 -CosT-ESTIMATES

Hardware system
Operating system
Application software
Installation & testing
Training course
Miscellaneous Facilities

Total

FOR

REGION 4 CONTROL CENTERSD

204 24 .4
.5 23,0




e T e

TABLE 3-& COST ESTIMATES FOR COMMUNICATION SYSTEM

sl N Total

Communication svstem 424
Installation & testinag 3. 3
Training course 0. 0.7 o

Miscellaneous Facilities = 1.4 1.4

Total SR W= S - 19" ——-2320.
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The Provincial Eleotricity nasuthority (PE&) WS
established in 1960 to ke responsikle for generation, aceouisition
andd distribution of electric energy to customers in the
provincial areas of the country. Presently, 70 provinces
comprising 54,500 villages, covering 514,000 square kilometers
which is about 27 % of the country area, with the total number of
customers amounts to 45 millions are served by PEA. Since the
beginning of the estaklishment, PEA - has adhered. .to three
operational objectives :

T To improve the service and acouisition of
electricity with respect to efficiency, safety, reliakility and
promptress which should be in line with the ever—increasing
demand and the changing situations.

2 Ta improve the performance of varions business
activities to increase the profit, reduce the ¢ e = that  PEA
can rely financially on its own with substantial benfit and thuq
able to afford the future investments.

= T improve ths organization structure., manpower
management and resources management to the highest efficiency and
affactiveness.

In  order to achieve the objectives specially those
related to the acguisition, transmission, diﬁtribufjon of
electricity and provision of service to customers, DUs clrmenss
entities and industrial plants PEA haz= formulated the Fnllnwlng
strategic goals :

g Modernize the existing systems to the higher
efficiency and reliability and also incorporate more facilities
to the svstems to serve the future HAemarnd.

o Reduce the operating cost and losses te the lowest
possikle level.

3. Extend the electricity service to cover as much
nrelectrified areas as possible within a reasonak:le time period.

4. To develop and utilize the renewakble energy which is
locally available for electricity generatlion.

PEA  has
anly in harmony with :
Matiornal Economic and
the ”xwx_r“v o f i

. e an
L ks
A

adopted the systematic planning whdich is not
A's policy but alse in confarmity with the
aoe ial Development Plam,. Mast

tar - Plans of
15 wello as WP“P1LLDH‘I nlanssinr - other
MIEA ‘ﬁr
e cordance with the 4 strategilc

PEA prajects can  be

51



a) Power Distribution Sy stem Reinforcaement
Project (PSR), s

k) Electric Dlptribution Svatem Extension Lo d'5
small Diesel Power Plants Project (ELE) ,

¢) Tambon Electrification Project (TEP),

4) village Electrification Project (VEP) and the
renewable Energy Project.

During the past 10 vyears, PEA has expanded the
distribution svystem consideral:ly and has kbeen able to provide
services to more customers with acceptable efficiency. The PEA’
highlights in this period are :

~The lﬂ(?Pl’P of high tension distribution lines from
736 circult-km to 89,36% curcuit-km, representing  a growth

!y
rabevaf PEIX ﬂnnually.

~The increase of peak demand from £40.1 MW to 1 ahag
MW, representing a growth rate of 13 X annally.

~The increase of energy demand from 2,“ﬂ’.5 Gh to
y,440.7 GWh, representing a growth rate of 14 % annually

-The increase of the number of customers
to 4,054,200, representing a growth rate oif sl s %

A was akle to provide
s eauivalent to
kg too s thie

At the orl OF 1HESS
sapply to 37i0%4 villages which w
total wvillages in PEA service areas.
electrified villages are approximately

The Stk NESDP (1982 - 195&) emphasised Qr the
industrial reorganization, decentralization of industrial plants
to provincial areas in  parallel with promoting Soarlfie
development programmes such  as principle towns development,

castern seaboard development, eto..

similarly, the &th NESDP (19387 - 19%1) concentrates on
Fhe rural development, specific area development programmes arnd
decentralizaion of industrial plants. The plan has also set &
target in upgrading quality ofoedd fasmhich largely related to
provision of basic services having eneray scialdy electric
enerqgy as the key factor.

In  accordance with the ath
that the enerqgy reguirement in PEA ¢
substantially increase. Tt is estimated that the psalk
bBe 5,240 MW, the energy demand will be 1é,a30 GWh and the tot
number  of  customers will be & millions by the vt iopifie Lhe
NESDP (1991) . These the growth rates of 9 210 3 aﬁd

% respectively. &

o anticipated
Ty LG AYSAS gl
Jdemand will
Lll
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To  provide sufficient supply to = costomers, PEA has
proposed & projects to ke implemented under the ath MESDP. These
projects are

1. The Power Distribution Reinforcement Project,
Ath ‘Stage (PSR IV).

ahhe Transmission System  and Substation
Development Project (TSD).

BETHe S stei it Tan System  Dispatching | Centre
Project (DDC).

4. The VYillage Electrification Project, Phase III
(VEP: 3).

5. The Normal Rural Electrification Project, Phase
IT (NRE £).

&. The Village Electrification in Tungkularonghail
Project.

7. The Mini Hvdro Prodect (MHP).

5. The Wind Energy Proiect (WEP).

The implementation of village electrification projects
and  renewakle energy projects will enakle PEA  to pProvi
@lectricity supply to more villages. It is scheduled that at th
end . of 1991, about 51,500 villages or =5 % of the total wvilla
irn PEA service area will be provided with electricity. The rest,
Feing left wunelectrified, will be about 5 % or roughly 2,800
villages. Some of these villages are located very far from the
existing grid and are also scattering. Some even are in vallevs,
near the border or on islands. It is not easy to provide
electricity supply to these locations by means =} B the
caonventional system expansion. Tthaerctore, ;=-PEA will - ftry to
consider other means which are technically and financially
feasikble.

Figure 4-1 shows PEA’s organization chart. Names of
persons holding various positions can also be found in  Apperndix
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4.2 Petalls on PEA’S Fi

Details of the 3 projects mentioned earlier will
bea ‘diven  .in ‘this section. Thev could be grouped - into 3
categories: i.e., Power Transmission, Power Distribution and
Power Generation Projects.

4.2.1 Power Transmission Projects

There is only one proiject of this kind under the
present PEA’s development plan.

1. Project name . Transmission System and

Substation Development Project

o Project description

This proiject is designed to serve the demand in the
central region covering 18 provinces with 33,00 sguare kilometer:s
and a population of & million. These 18 provinces are known as
the U-Shape area and they surround MEA’S service Area.
Electricity consumption in the U-Shape area is guite high and is
steadily increasing due to the government’s pelicies on promoting
the establishment of new business and industries together with
some  specific development programs such as the development of
o imclpal O towns, the East vaboard Project, etc. Demand in
this area 1s currently danl By A 22 k'Y sy=stem which will be ® no
longer suitakble for supplying higher future demand. Therefore,
PEA will consider upgrading the = @am volt aaFEammaP ke te 115
k¥, constructing transmission lines and sub ations, as well as
improving commuication systems in order to ke abreast with the
load reguirement. :

3. - Statius of proiect

Construction of 115 kVy system and substations needs
well ogualified personnel having high experiences 1n  system
analvsis and planning. At this stage, PEA has sought assistance
From the United States of America in sending experts to PEA  to
undertake the feasibility study of the project before committing
further actions.

4 Beaject cost

The project cost will he estimated after the completion
of the feasikbility study.

5. Tentative =schedule
@) Feasibility study :
) Construction -
e Commissioninag .




4. 2. 2= Power Nstriioktion -Progect

Up to present, thiere are altogether 101,062, circiit-

kilometers "of high  wvoltage distribiition lines "in the PEA’S £

service areas. The figure shows an increase of 11,893 circuit-
G o,

kilometers or 13.1 % which was in line with the target PEA had
projected to serve the public more sufficiently.

Aerial cables are also used in part of the outgoling
lines of substations where many feeders are installed side by
side. At the moment, there is no use of underground cables in the
country. In 1937, Submarine Cable Project is under construction
in order to substitute electric supply condition in Ko Samul, an
island in the southern part of Thailand where diesel power plants
are operated.

Five projects

ape-doc luded o the distribubion  SYstem
expansion. They are listed

below:

b

a) Power Distribwtion Reinforcement Project, 4th Stage
) Distribution Systems Dispatching Center Project

) Yillage Electrification Project, Phase III

d) Normal Rural Electrification Project, Phase IT

Yillage Electrification in Tunglularonghal Project



@

Details of these five projects are as follows:

PEA’ 3

1. Project name -

2. Project description

Thds. prodect:  is dhecontimuehi
2nd  and 3rd stages which were implemented
the 3rd, 4th and 5th NESDP.
and  reinforcement
widespread service
work would ke done in one stage.
parts.
reinforcement connect
more  substations
whole project.

aof distribution sytems

acl to &0 substations,
totalling 86 substation

Part - A consists of the construc
in the northern provinces, 17 substatio
provinces, 2L substations.. in. the ce
substations In the southern region.
siipstatinns  im ranbedaat high priorityve bhe
excessive voltage drop, losses, rapidly
service relliability are severe.
construction in Part B will ke in the area
o cecome new  industrial  zones  and
development areas under the government pro

Thes canstruction. work: of. Part: &

Part_a
Tranamission lines 29
Substations 0
Mo ol =t v ks (Eion. L ine 3,200
Ledr:gistrabutian line 1 i
Distribution transformers 545,000

SaaFProject status

The - feasibilityw. . studv: report - h
proposed to the cabinet for approval.

4. Project cost (Million Raklt)

Foreign ciarrs

LB
Y

e 9 5

@l currency 1,290

RROORMES oy el i
Total 3,500 1.0

=0

(0

- Power Distribution
Project, 4th Stage

on . of the similayr
period of
PEA has to implement the construction
in stages due
area and high investment recguirement if the
The: prodect. is divided into 2
Part A includes the distribution systems construction and

during the

Reinforcement

ist ,

to  the

and Part B includes 2&
fFor the

= altogether

taon ofia 12
ns in the
ntral region
Construction
cause the

substations
nor theastern

and Ty

of

these

proklems  of

increasing demand  and

5 where they

also.  dn the

motion.

The 2& substations planned for

are

Likely

cpacific

and Part B consists of

200, 000

a5 heen

cet-km
substation:
ek et
cot-km

ka4

completed  and




5. Tentative schediile

The project will he implemented during 19387 - 1932, 1’}—u",,g
first vear will be for survey and design, producing technicall
details for bid invitation to purchase materials and equipment.

i

Projectliconstruciton works will be carvied put in _the .pext. 5
vears after bidding.

PEA s _Power Distribution_ Proiec
1. Project name : Distribution System Dispatching
Center Project

2. Project description

At present, there are 12 distribution system
dispatching centers each at PEA’s 12 regilonal offices. The
communication equipments used to propagate informatiorn among the
head office and regional offices are radios operating at
different freguencies such as  VHF, UHF  and SR PEA's
distribution systems have been expanding and become more and more
complicated. It is apparent that the current control system will
not be sufficient for the future situation. Therefore, PEA has
considered installing 13 additional distribution system
dispatching centers throughout the country, one at the head
office and one at each of the 12 regional offices. However, only
2 centers will bBe initially installed a: a pilot project, one at@@®)
the Central Electric Administration Ar: 1 (Ayutthava) and the
other at the Central Electric Adminisztration Area 3 (MNakhon
Pathom). The installation of equipment for distribution system
dispatching control will be on a turnkey basis. The contractor
will also provide PEA’s staff with recommendations and training
regarding installation and preventive maintenance of the
equipment. The construction, expansion and modernization of the
control buildings as well as the additional “installation of
protective equipment in the distribution systems will be carried
out by PEA.

3. Project cost (Million Baht)

Investment cost of the pilot project totals 110 million
Baht. Foreign loan will amount to 70 million while local currency
12 40 million. The local investment will be co-financed by the
Ministry of Finance and PEA

4. Tentative schedule

The peariod jurinq Irnin e aRes et L e R assistance
seeking, odata acouls interim activities and feasikbility
study . Period during = 1220 WTL Do Top pilw" project
implementation. The rest Ll e undertalken after the completion
of post evaluation of the pilot projsct. =




. 1. Project name : Village Electrification Project
.; Phase III

2. Project description

This stage is the 3rd one of the similar work done
earlier. It 1is aimed to provide electricity supply to another
3,000 wvillages not included in other PEA undergoing projects.
These villages are located in 37 provinces througout the country.
The first priority has kbeen given to villages in the northeastern
region where the number of unelectrified villages is the highest.
There are 14 provinces in the northern region, 17 provinces in
the northeastern region and & provinces in the central region in
this 3rd stage development. The construction work consists of:

He e cdi € br bt dons ddme #,000 clrcuit-km
Lsadisteiblitdon: ling 7.200 circuit-km

Transformers
Maters

0 VA
, 000 sets

b b

I LRy anee s tRtls

The feasibility study has been completed and submitted
to the concerned agencies since 17th November, 1986. The project
was approved by PEA’s Board of Directors on 27th January., 1986.

Q disBeptnent Sost ML L Eiom Baht)

Forelgn currency 5 23
Local currency J45
PEA revenues a20

Total

S. Tentative schedule

Project is scheduled to be implemented during 1985 -

1991, The first vear will ke spent for preliminary activities on
survey, design, map drafting, procurement of materials, equipment
and wvehicles, resource preparation and construction planning.

Construciton works will ke carried out in the remaining 3 vears
of the period.



1. Project name :

2. Project description

PEA has already
Electrification Project,
phase project 1s the
implemented under the &th NESDP.
electricity supply upon reguests
and another 2000 partly electrified
villagers under
cross—arms  and half of the labour
the total investment altogether.
insulators, transformers and
70 % of the total investment.
components:

continuation of

which

line
line

HET . s PR Eett 1 o
b Yl st bttty o
Transformers
Meters

J3. Project status

o+

eva liation UFithe fjyet
Tte resglb el Ve ise
study L of this project -which

Post
Cite
Slorldty

carried

(Million Bahbt)

4,

Proiject cost

Forelgn curvency
Local currency
Local contribution

Tatal

S

Tentative schedule

The project i=s scheduled to be

The " First "Yeuar-Swill be spent
@aquipment, instrument

Y sl Corraethuction ol anning.

1 in the next remaining 4

i ™
materials

vear s

A

executed
Phase I during the S5th NESDP.

this project have to contribute electric

FEA
ACCesSsories
his project requires

Aryod
Construction
o f

Project

Normal Rural Electrificatio
Project,

Phase II =,

Ruural
The 2nd
will be

the Normal

Phase I and

The project is aimed to provide
to 2,000 unelectrified villages

In priciple,
poles,
is aproximately 30 % of

provides conductors,
which is  approximately
the following

villages.

4,400
2500
=54, 000
170,000

¢ g =0
oy ateu bk slead 4T
FAVY.S

sets

stage has  already
as a guideline  for

will accomplished

e

1,540

implemented during
for the preparation
vehicles

waell as

&S
W
the period.

will



n_FProject

S Power Ristribution_
1. Project name : Village Electrification in
Tungkularonghal Project

2. Project description

Tunghkularonghai is  an extremely arid region in  the
northeast of the country. There is not enough rainfall to support
vegetation. The villagers are lacking in the fundamental
necessities of life, resulting in lower income and lower standard
of living than the other regions of Thailand. Tungkularonghali is
composed of 10 districts connecting together the provinces of Roi
B, " Yasothpn, Surir, 51" s&¥et and Maba Sarakham. This project
is, therefore, expected to upgrade the standard of living and
increase the earning of the villagers in Tunghkularonghai area in
accordance with the national rural development plan. The total
numbber  of wvillages covered by the project is 300. The major
components of equipment and materials ares

b P e I S W e e B B cireult-km
5l L et o S0 8 (e W b b | = cl e Telom
Transformers 10,000 hkva

Metbors

S. Proiect status

actritied

Rt

Forty-four villages in Tungkularonghai were e
in 1937 with financial support from the government.

4. Project cost (Million Baht)

The project will ke financed with the government budget
approximately 3& million Baht vearly, totalling 150 million for
the wheole project.

=

. Tentative schedule

§

The project is scheduled Tﬁ e implemented during 1957
i i e L 44 villages 2 already provided Wi th
o]nerlglty In the remairing uerlnd ad villages will be served
wach vear .




4.2.3 Power Generation Project

At present, PEA can not produce an immense electrici t‘-,q
supply "DV "1tselT. only 0.2 % of the 'ftotal "distribution wWass
generated by PEA’s own diesel power plants in . 12986.  The main
source 1s EGAT from which PEA purchased electricity approximately
9.6 % of the total digtribution.in the fiseal vear 1986, while
the remaining 0.2 % was kought from the NEA.

Although PEA takes most of the electricity from EGAT,
the Authority still has to depend also on its own dJdiesel power
plants by using EGAT’S facilities whenever the new connections or
expanded facilities are made available. However, it is the PEA’s
policy to renounce these plants. During 1956 PEA could reduce its
diesel power plants throughout Thailand to 28, a reduction of @
plfants, or 24 2 X' Trom 1928 - THese exieting . cmall  plants  are
capakle of supplying a total of 29.1 MW and their 192& production
amounted to 24.3% million kilh or 0.2 % of total energy generated
and purchased.

Lot cl3ee, T PEA plrchased. froms EGAT 10,1720 3 mitlicer kidh
of electricity with a demand of 2,0753.0 MW, an energy increase of
799.3 million kWh or 2.5 % and its demand on the EGAT system
increas oy 1e0.4 MW or 2.4 % over 1285

time, PEA puts much effort on setting up
Orn gener (1!‘ HI",\ glectric  power by LSl rx!;m
renaswal:le eneray : i g oore constructing the Min i
Hydro Electric Generating Pldht& at tae Tien in Sun Pa  Tong
District and at Mae Chai in Phang District, Chiang Mai Province
were entering into the construction period.

AL ““pré
some  pilot prod

7 1""::; )l

In: 12388, three . stations  of the  Scolar . Power Plant
Project were set up in Tak, MNakhon Sawan and Nakhon Ratchasima
Provinces. The Wind Power Plant Project and the Submarine Cable
Project were under the feasibility study stage during 138, the
latter is under construciton since mid 1987,

There are two power generation projects contained in
the power development program of PEA during the &th NESDP. One of
them i1s a mini hydro project which consizts of 10 individual mini
hydro power plants te ke located in the northern regions of the
country. The other project is the wind power plant rated 100 MW
to he installed at Phn rigan Island, on the southern province ' of
Surat Thani. Details of these two projects are as Follows:

»



PEAs_Power G

e

SR
1. Project name : Mini Hydro Project

2. Project description

This project consists of 10 individual mini hydropower

plants with a Total capacity of 8,275 kW. The project
financially sponsored by four sources of fund as follows:

a) 3 plants by the assistance of the Goverrnment of the
United Kingdom.

“HMae “Ya Project located at Chomthong. Histrict,
Chanig Mal Province. Capacity 1,000 kW.

z=Mae Pal Project dbocated atiMae Rai Ristrict.,: Mae
Hong Son Province ., Capacity 2,000 k.

=Mae Toey Projectodorcated ar 0ms Kol Bistrict,
Chiang Mai Province. Capacity 2,000 kW.

k) 8 Plants by the Roval Project under His Majesty the
King's Patronage

-~Ban Band Ung=.Praijeet . «located  at Mae Cham
District, Chiang Mai Province. Capacity

----- Bam  MHal MiL Tag Project loeated
gstrict, Mae Hong Son Provinbce., Capacity

~Ban Dong Project located at Mae La Noi District,
Mae Hong Son Province. Capacity 10 ki.

~Ban Kdon Fae FProjecks «located. at Chomthong
District, Chiang Mai Province. Capacity 100 kW.

-Ban Kae Mol Projeety located at Chiangdao
District, Chiang Mal Province. Capacity 40 k.
<) 1 plant by the assistance of the Government of
Belgium

=paEm Mae Cham Project located at Mae Chiam
District, Chiang Mai Province.

d) L plant by the as
Moy weay

zistance of the Government of

oM
Sanpatong Di:

i@ Tien Hydropower Plant Unit 2  located at
strilct, Chiang Mal Provigce.




The distribution system expansion assoclated with  the

bk i

minELhvdratproiedt consists of:

~H eSS iate 1Bt on i e 500 oot - km
~LJT. "distribittion Line 3B circwit=km
~Transformers 4,000 kA

3. Project status

Construction of the 3 plants under the sponsorship of
the Government of the United Kingdom was approved by the cakinet
o July 22, 198&. The design of the plants is now keing
performed.

Construction of the 5 plants by the assistance of the
Roval Project wunder H.M. the King’s patronage was approved in
principle by the Office of the Coordinating Committee of Roval
Development Project (OCRD) in 19385 and it is expected to recelve
the budget from QCRD in 1987.

The construction of the plant under the sponsorship of
the Government of Belgium is under the consideration of the
Government of Belgium and is expected to ke approved by 1957

The construction of the plant by the assistance of the
Government of Norway is under consideration and the work 15
expected to get started in 1987. Q

4. Project cost (Million Baht)

Forelign currency 200
United Kingdom 100
Morway and Belgium 100

Laocal currency ko
Ministry of Fimance 20
QCRD : T

Total 472
5. Tentative schedule

The project is scheduled to e implemented during 1957
i o O

i i



PEA s _Power Generation_Projsc

1. Project name : Wind Energy Project
2. Project description

The project is a wind power plant rated 100 kW to Le
located on Pha-ngan Island in Surat Thani Province to provide
electricity in parallel with the PEA’s existing diesel power
plants to customers on the island as a pilot project to transform
renewable energy locally available to electric energy for the
villages not suitakle to ke connected to the main grid. The
project consists of the construction of one wind power plant  and
H.T. distribution line of 10 c¢ircuit—-km.

I REoinet "Statius

The project 1is currently under consideration of the
Government of  the Federal Republic of Germany to provide
assistance to PEA.

4T e ct T cost (M1l 1on Baht)
Fareign currency 5

Local currency

Total

. Tentative schedule

The praoject is scheduled to ke implemented during 1387
= 1IBEE. The survey, design, specification preparation and bidding
commitment will be caried cut in. the first vear. The construction
work will ke in the second vear.




5.1 Background Q

The Metropolitan Electricity -Authoritys (MEA) WET
established on August 1, 19538 as a state enterprise following the
promulgation of the Metropolitan Electricity authority Act B.E.
2501, Arcoraing to thiz Act.: the _sggenuy is responsible  for
distributing electricity within its service area covering Bangkok
Metropolis, Nonthakaar 1 and  Samut  Prakarn Provinces. The
electricity so distributed is transmitted to MEA Dy EGAT.

MEA has alreadvy launched 5. series  of the Power
Distrikution Svstem Improvement and Expansion Program, each with
a  S-vear implementation period, which were formulated in  line
with the National Economic and Social Development Plan. The sixth
plan which will be effective from fiscal vears 1987 to 1991 is,
therefore, the continuation of the fifth plan which iz aimed
Firstly to satisfy the increaging demand,: seconddv. to justify the
financial capakility of MEA and finally to suit the prevailing
economic and social conditions. The objectives, policy, scope and
implementation of the =sixth plan are as the followings:

S5.1.1 0Dbijectives

1. To improve and expand MEA’s power distribution
e able to cope with the power demand which 13
to have an average growth rate of 5.52 % per annu
L vear ) = walo . Ta repdar el 1 prnc sl
ity Ber ta the public, busines: ey and
services alike.

tov

2. To expand the power utility
all walks of life koth in the urkban and sukbarban
MEA .

to people of
SErvice areas o

3. ToCRPimit the investment cost.te that which 18
Actuually reguired.
Selsenpalbicy

To meet the above-mentioned okbjectives, MEA has set &
series of policy as follows:

1. To construct good guality, reliable and safe power
distribution system to serve khoth existing and new customers.

2. To promote investment atmostphere for incdustrial
investors by the construction of power facilities to ensure  its
avallability. At the same time, with adeqguate and reliable power
supply ., Lnvestors may get interested in investing more in thelr
Calds Lress s,

A

yr o

7



Sk To Gl mpbedvelooner. systen realdabdd ity and at the same
time to utilize the system to 1ts maximum capacity.

4. To cooperate with other public agencies in order
that action, investment and manpower planning be coordinately
made and systematically related to the national =conomic  arnd
social policies.

5. To rehakilitate the power distribution systems 1in
certain areas that need higher reliabkility of supply and more
aesthetic environment by replacing the overhead lines with
urnderground cakbles.

&, To extend distribution service to MEA’s suburban
service area in order to persuade those people to use electricity
for their “living as ‘well as' to boost the production of
agricultural sector, agua-cultural sector and livestock.

7. To utilize planning and management technologies in
order that the sixth plan is effectively laid down, economically
planned and technically sound. The management technigue will
monitor the project management to attain the goal.

k.3 Srope

The scope of  the sixth Power Distribution Svystem
mernvwmpnr ard  Expansion Plan is, firstly, comatriiet " land
Jl itribdtion facilities to improve and expand the power
: stem as reguired during the fiscal vears 1957
99l at every utilization voltage level and , secondly, to study
rhw axisting researched and developed technical innovations in
order  to  further emplovy them inm MEA distribution system where
applicable.

Thw scope of the sixth plan can be divided into 5
- follows:

1 ransmission and distribution substation syster
1) Transmi o iK nd.  distribution bstation /stem

program which consists of the following works:

o Construction of new 230-6% k¥ transmission
substation

0 Addition of existing transmission

& Constraction of new L1%2 and a2 kY  distribution
substation:s

6 Addition of existing distribution substations

Ao ATl st inn of  Lands

......



of the following works:
0 Construction

o RonsErise Tl o
cables

3)
following works:
o Construct ion

EEAR 2 Do ol W s e 1

n  Installation
transtformers

3 Installation
FFEVErLe

o

y Installation
levels

4)  Procurement
toonls and testing
following items:

0 Procuraement
construc or
distribution

0 Procurement

services

o Procurement

&
b )

the followings:

i Subtransmission

Distrikbution

@auipment

consists

®

line svystem program which

af 115 and &% kY overhead lines

pf 115 and e ke undley o ouric

system program which consists of the

of 4l1&/240 V secondary lines

o)l R DR k. distribution

at various sizes

24

of new and replacement: of old

meters

of capacitors at various voltage

of vehicles,

of the

(4

eauipment For A
of POWEa Y

construction egquipment,
program which consists

o consteiction
ared installation
facilities.

of vehicles for power distribution

of tools and testing equipment.
v

Research and development program which constists of

o Digital mapping system

o Transformer

load

management
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5.1.4 Implementation

Substation and subtransmission line projects normally
require over 12 months for survey, design, procurement of
materials and equipment from abroad, construction arnd
installation, testing and commissioning. The distribution
projects which directly involve with services to customers; 1.e.,
construction eIt Histr it an lines and installation of
distribution transformers, revenue meters and capacitors, take
: time ‘than "a ' vear-Sifice the construction will be done
according to the construction standard and the eguipment will ke
mostly taken from the stock reserve.

However, some projects which are highly technical or
reguire urgent completion or unlikely to bhe done by MEA such as
some civil works will be contracted out partly or completely on
the turnkey kbasis

Procurement of wvehicles and equipment will take at
least a vear. The research and development projects will
concentrate only to MEA’s distribution system and reguire the use
of bkoth hardwares and softwares and also the service of
consultants. The implementation period is planned to be within
TWo years.

Figure 5-1 shows MEA’s organization chart. HMNames of
persons  holding various positions can also be found in Appernddix

3
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FELEURE Dl MEA"3 ORGAMIZATION CHART

BOARD OF DIRECTORS ’ A
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__Customer Services ;
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__General Services _Repair, Maintenance
Department Producting Departmer

__Power Economics Division
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5.2 DRetails-arMEASORUtUresProjects
The future projects under the &th NESDP can be grouped
into 5 categories as follows:

Catbaory 1 - Substation

category 2 -~ Subtransmission Line
Category 3 - IBistEibdbion
Category 4 - Vehicle & Equipment

Category 5 - Research & Development

Each category consists of  serveral projects. Every
project will be given a group of numbers. The first two numbers
represent the vear of project completion, while the third belongs
to the category and the last two numbers are the running number .
The investment figures which are enclosed in parentheses are
those of the on-going projects from the 5th NESDP.

Details of each project together with the project
component, the assoclated investment cost in both  foreilgn  and
local currency for each vear are tabulated in the following pages
(See appendix 4 for more details) -
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m. Gompetition

Fori I mdst  “vwf FEAT S projects.,
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shates: 4l it . DR Candla s potential competitors is being
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Potential competitors at PEA and MEA are relatively
smaller in size. The Japarese are only able to capture less thaa
SO per cent market share in these two organizations. The Korea®
Taiwanese, French, Italian, and new comers from the Eastern Bloc
countries share the other half of the cake with a number of
experienced local manufacturers.

7. Progurement

Procurement in all Thai government agencies are
gerierally done through bidding. There are several forms of
procurement methods or biddings, mainly determined by the size or
total value of the procurement package and the source of
financing. Procurement methods could be classified in to

1. Local prociirement
2. Foreilgn procurement

7.1 Local procurement

It is normally stipulated in the terms and
conditions for local procurement that only local companies are
eligible to participate in the bidding. Local companies is
defined as company which is registered with the Ministry of
Commerce under the Thai Business Act and has its domicile in the
Kingdom of Thailand. Goods and services procured under this
method can either be available locally or imported. Howeve"?
fund for the procurement will be from local sources only, such as
from the government’s budget, or from the agerncy’s own reverue.
Therefore, all price guoted must be in local currency,the Thai

Baht.  All correspondence and documernts are written in Thai
Language. Local procurement is again divided into "price
enquiry” and "bidding", depending on the size or value of the

total package.

7.1.1 Price enguiry is normally for goods and
services that do not exceeds a budget of Baht =00, 000. 1t i&
normally carried out in the form of closed bidding. At least
three companies will be contacted by the agency for price
‘enguiry . There 1is no fixed date and time for submission of
quotation nor official announcement of the result. Purchase
order will go to the company which offers the lowest . price. No
bid bond or performarce bond is required in this kind of
procurement.

7.1.2 Bidding normally involves procurement which
exceeds Baht 200,000. Bid invitation will be announced at least
15 days pricr to the closing date. Bidding results would be made
known to the bidders one to two hours after the closing time.
For the results to be valid, there must be at least three bidders
participating in the bid. In this kind of procurement, a bid
bond has to be submitted with the bid and a performance o)
submitted upon being awarded the contract. »

-
7



7.2 Forelign procurement

There are many large turnkey projects which reguire
sophisticated technical krow Fow and/or  high lnvestment. A=
Thailand is a developing country, it is impossible for the
government to shoulder all the financing reguired in these
investment project. These executing -agencies then turn to
overseas sources of financing, i.e., ADB, IBRD, export credits
from the suppliers country, etc. These financial institutions
would rormally set forth conditions that procurement should be in
the form of international competitive bidding (ICB). Therefore,
in projects which are financed by foreign loans, foreign
companies as well as local companies are eligible to participate
in the bidding. Invitations to ICB are announced in local Thai
and English newspapers at least three months before the closing
date. Bidder is allowed to guote either in Thal Baht, bidder’s
own currency or currencies of the countries supplving the goods.
Bid offer must be accompanied by a bid bond eqguivalent to at
least five or ten per cent of the bid, which ever stipulated in
the bid conditions. Bid results would normally be announced orne
hiour after the closing time. However, it may take the agency
three to four months to complete bid evaluation and officially
announce the name of successful bidder .

Recommendation for bid preparation.

It is recommended that bidder should adhere to both the
commercial terms and technical specifications given in  the
Didding document . If the bidder has any offers that deviate from
the main specification, be it more benceficial to  the xecutinag
agency techrnicalwise or costwise, they should only be proposed as
alternative offers. The main offer should alwavs be in accordance
with regquirements stipulated in the bidding document. Bidder
should also be precise in answering the various commercial and
technical questions, irrelevant or supporting information could
be included in the appendix part of the document.

Normally, local agent would play a vital role in
sting and advising the bidder in document preparation, by
liaising with the executing agency or with its long accumulated
EXper Lence . In case of any doubt, clarification should he seek
from the executing agency. & deficiency fr oidding proposal
will always place the bidder in a more favorable position if his
offer price is in par with the others.




_Thailand

The  ‘basic .rules  of o success He's doingHbusiness "in
Thailand are to plan one’s marketing strateagy on & long tery@
basis and to be present in the country as frequently as possible &
This can very well ke demonstrated by the succe in this market
of most Japanese comparnies and some European companies.

It is not wuncommon in Thailand for a process of project
feasibility study, specification drafting or tender document
preparation and tender issuance to take 4 to S5 years to complete .
Getting in touch with the executing agency in the early stage
provides a company the advantages of

a) Being able to obtain first hand information of the
project for the company’s planning purpose  @and

i) Being able to influence the tender speclification so
that it places the company in a more favourable posdtion o the
competitors  in 1 i favourable position. Visiting the clients
frequently agives 1 impression  that  the company  is really
enthusiatic to do business with them.

Freguent wvisit of a comparny also implies that it will
provide strong marketing support to the local agent and good
aftersales service to the client.

A Canada 1z half the world away from Thailand, it is
almost  impossible for a Canadian company  to efficiently ard
economically monitor the market development from its  home-bhase.
In this regard, the company may consider adopting one of the
followin G approaches

A) Setting up its own representative office
B) Establishing its own branch office

C) Appointing  a local company as  agent or
representative

D) Forming joint-venture with a local OMEB Ty

A) Representative Office. Under Thai Dusirness AC
fForm of business iz not allowed to perform drive-direct bielr
transaction in Thailand. Its role would ke mainly to support
headquarters’ activities 'in  Thailand by acrPing Saht BT o
between 1ts headauarters and clients.




B) Branch oOffice. The company would bhe able to carry
aut - dn Flowtland Full bBasiness. activitiesof 1ts  headguarters.
This form of busines is desirable only whern headguarters wishes
to retain its identity and have full control of the company’s
policy. However, under Thai Business Act, headauarters has to be
fully responsible for any liability that occurs as a result of
its branch office’s operation in Thailand. aAnd as a branch office
is normally 100 per cent foreian owned, it is not being
considered as a Thai business entity and, therefore, its business
access may be restricted in some sectors of the economy under the
Alien Business Act.

C) Local Agent.Canadian company should go through
careful study of several potential agents before selecting one,
taking into consideration its market knowledage and experience,
technical capabkility and financial strength. A Canadian company
will have the least invelvement and risk in this form of
representation. However, it is recommended that a representative
from the company should visit the agent and its clients at least
once or twice a vear .

D) Joint-Venture. This form of business should be
considered when there is already a large market for the company’s
products. A joint-venture may also be set up in anticipation of a
coming project; i.e.,to wvie for a power plant construction
project. A Canadian company has to be more careful in selecting
its Joint-venture partner than in selecting a local agent as in
Joint-venture, eguity participation is involved. & good local
parbmere gl e Te El e beh s the Joint-vguture its mar ket
knowledae, wvaluable ¢ b 1 oty e private and Cplblic
sac tors aiicvpail tical LH1Hl&Hnw“ 1f therse are any.

Opportunities for Canadian products and technologies
exist in the areas where local manufacturers lack krnowledge and
experiences. Manufacturers in Thailand are able to supply various
kinds of basic electrical equipment Y'NMJLYQd in the low to high
voltage installations: i.e., insulators, | dwares, V1n;furmwr5
up to 20 MYA,  aluminum conductors, tld“ﬁmi Lton line towers
Thers are mlgo approximately 10 local civil, mechanical, Jnd
electrical engineering companies that are vaile of  undertaking
large projects either independently or in  Joint-venture with
foreign counterparts.

Opportunltic
possibly be in the are
and sophisticated engine

for Canadian companles, therefore, would
involving hi-tech manufacturing process
@ring expertise; i.e.,




power plant simulator,

dispatching center,

high™ valtage ‘direct current transmission.

extra / ultra high wvoltage(EHV/UHY) transmission,

turnkey thermal power plant, "}

EHV substation and switchvard,

control and measuring instrument,
communication and telecommunication eqguipment,
etc.

In the service sector, Canadian consultants méty fFind
opportunities in the areas of POWE system @afficlency
improvement, management informaion system which involve computer
software development, power plant waste management, sy shem
reliability improvement, personnel training, etc.

In conclusion, the Electricity Generating Authority of
Thailand (EGAT) 1s the largest potential client of Canadiarn
suppliers in the power generation amd transmission sectors. EGAT
has to carry on its mandate to develop rnew power generation
projects to meet the rapidly growing power demand which 1is  a
result of the country’s flourishing economy. Projects on  the
development plans of Provincial Electricity Authority’s (PEA) and
Metropolitan Electricity Authority’®s (MEA) mainly concentrate on
improvement and maintenance of the existing svstems. Therefore,
opportunities for Canadian suppliers at both PEA and MEA are
rather limited.
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APPENDIX I

EGAT’S EXECUTIVES

General Manager
Paopat Javanalilkikorrn

Deputy General Manager (Administration)

Prayura Chanleudfa

Deputy General Manager (Account & Finance)

Juiit Kambhu

Deputy General Manager (Tramsmission System Operation)

Somboon Marneenava

Deputy General Manager (Power

Bhallobh Krairiksh

Plant Operation)

Deputy General Manager (Hydro Power & Transmission System
Srid Aphaiphuminart Developmernt)

Deputy General Manager (Thermal

Chiarmon Suthipongchal

Assiztant General Manager
Swarng Champa

Assistant General Managear

o

(aervi

Yonayuth Boonvapraphatsara

Assistant General Manager

({Account &

Nornglran Chandhanavingvona

Assistant General Manager
Yilas Utaichai

smlstant General Manager
Somvonk Poshyananda

A

istant General Manager
Charnchal Tipavachant

ssistant General Manager
Amporrn Pongor ichia

Assistant General Manager
Bhisit Anantasanta

(Trarns

{Power

{Power

T e s

{Hydro

Power &

ce)

(Personnel !

ion

mis

Plant

PLlart

mission

Froneay

Mine Development)

Finance)

System Maintenance)

System Operation)

Maintenancs )

Operation)

Svatoem Development)

Deve Lopmern )
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Assistant General Manager (Thermal Power Developmernt)

Preecha Chungwatana

Assistant General Manager (Mine Development)
Prasert Chumroum

Director, General Service Department
Visuitt Janlekiia

Director, Procurement Department
Prasit 8rivichit

Director, Supply Department
Pisultt Suppetpisal

Director, Transportation Department
Charung Osothsongkroh

Director, Personnel Department
Somkuarn Wattakeelkul

Director, Trainming Department
Supases Kamolvabhutra

Director, Safety Control Department
Pavong Ekarat

Director, Medical and Health Department
Marits Praibbhas—sorrnbial

Director, Security Contral WOffice Deparbment
Director, Budget Department
Boornraum Arevongse

Director, Treasury Department
Pimolsri Siripaiboon

Director, Controller Department
Boonchoo Direksathaporn

Director, System and Procedure Department
Vitoon Skonthawat

ke

Director, Transmission
Prazsart Pravachkapan

Director, Communication System Department
Tavorn Oornagramol

Director, Civil Maintenarice Depértmént
Kittivatana Sutcharitphong

atem Maintenance Department
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Superintendant, Reaion 1
Waravat Navarat

'

Superintendant, Region 2
Supol Aue-a-nanta

i

Superintendant, Reglon
Uthit Sunthornpradit

Superintendant, Region 4
Pratuan Soonprasert
Director, System Operation Department

Siriwadh Sribhibhadh
Director, Efficiency Control Department
Archamphon Khampanonda

Director, Chemical and aAnalysis Department
Marnod Punthavarngkool

Director, Mechanical Maintenance Departmernt
Yeern Yajaragupta

Director, Electrical Maintenarnce Department
Swasdi Phadungchan

Superintendant, Bhumikbol Dam
arar g Makarasara

Super intendant, Sirikit Dam
Arakul Mingvimol

Superintendant, Srinagarind Dam
Viravatma Chlavon

Superintendant, Khao Laem Dam
Kamruar Hiranmas

Superintendant, Rajjaprabha Dam
Khiangkarn Virivasiri

Superintendant, North Banakok Thermal Plant
Vichien Virapanish

Superintendant, South Bangkok Thermal Plant
Boonsong Pokhatong

Superintendant, Mae Mokl Thermal Plant
Suiin Wangpaiboon

Suparintendant, Bang Pakong Thermal Plant
Marong Wonapaiboon
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Director, Tramsmission System Engineering Department

Kraidej Ansusirka

Director, Transmis
Chalee Mallikama:s

Director, Hydro Power Engineering Departmernt
Taweesak Mahasandana

Director, Hydro Power Construction Department
Obhas Chanpayom

Director, Thermal Power Engineering Department
Khien Yongsuriva

Director, Thermal Power Construction Depar tment
Piroj Pochanart

Director, General Construction Department
Chulawat Shernalkial

Director, Mine Engineering Department
Thongiatl Sopondisva

Director, Mine Operation Department
Boonchai Jiwalail

Director, legal Departmernt
Pancha Piemphornasarn

Director, Internal Audit Department
Pilai Piemphongsarn

Director, Economic Policy Department
Viroi Nopakun

Director, Systems Plarnning Department
Somkiet Phaloprakarn

Director, Coporate Planning Office
Director, Public Relations Department
Subhin Panvamag

Director, Research and Development OfFfice
Archamphon Khamparonda

sion System Construction Department
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APPENDIX II

PEA’S EXECUTIVES

General Manager

Dy . Vira PitrachHat

Deputy General Manager (General Affairs)
Mr. Sawasd Puipunthavong

>
in
i

N

sistant General Manager (General Affairs)
Mr. Sombat Wienghkaew

Deputy General Manager (Economics & Finance)
My, Ptavit Vetcho

Assistant General Manager
Mr . Damrong Damrianant

Deputy General Manager (Operations)
Ut Ol S Aroor Kaewsonthi

Assistant General Manager
Dr. Chulapornas Chinll alde

Deputy General Manager (Technique)
Mr. Surasukdi Senavongse

Asslstant General Manager
Sub. Lt. Sunandh Chaowanapreecha

Deputy General Manager (Planning & Developmernt)

Mr. Sakol Wongbuddha

Assistant General Manager
Mr. Sunthorn Tanthavorn

Manager Auditing Office
My o NVirul Puvedacl

Manager Office of General Manacer
Mr. shaibol punva

Manager Personnel Department
Mr. Vinai Jamilorn

Manager Administration Department
Mr. Vibuwl Charupas
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Manager procurement & Transportation Department
Miss Orawan Kochananda

Manager Economics and Budget Department
Sub. Lt. Arun Wangsuke

Manager Accounting and Finance Department
Mr. Kriengsakdi Kantarugsa

Manager Maintenance Department
Mr . Pracha Thitathan

Manager Construction Department
Sub . Lt. ‘Archin Jotizsalikorm RTN

Manager Engineering Department
Mr. Chutharat Leerabhandh

Manager Serwvice Department
Mr. Chalor Adhibail

Manager Civil Engineering & Architecture Department

Mr . Manop Chaivalkam

Manager Planning Department
Mr . Thart Chinkrua

Marnager Development Depar tment
My . Phlavut Javanavothin

Manager Office of Rural Electrification
Mr. Vibulva Kubirun
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APPENDIX IIIX

MEA’S EXECUTIVES

General Manager
Dr. Anan Atialksana

Deputy General Manager (Technical and Plarning)
Mr. Bongsnid Snidvorngs

Deputy General Manager (Administration)
Mr. Boontip Krisnaphakdi

Deputy General Manaager (Operations)
Mr. Kasem Kularbhkeo

Leputy General Manager (Service)

St 1Lt. Bhodhi: Imchitt

Director of Property and Internal Service Dept.
Mol Seeri L impita

Director of Plan arnd Beoigact Dept.
Mr. Precha Pramkhich

Director of Engineering Dept.
Dr. Thongtai Honaladarom

Director of Purchases and Stores Dept.
Mr. Wanawit Thammawarich

Director of Power Economics Dent .
Mr . Namchoalk Rangsivawat

Director of Power Svstem Control Dept .
Mr. Thongchai Chailvanil

Director of Power Svstem Mainternance Deot .
Mr . Sombun Khaowsam—arncg

Director of Construction Dept.
Mr. Phavap Thong U-thai

Director of Map and Distribution Equipment Dept.
Mr. Sudhi Sudhiprakarmn

Director of Commercial Dept.
Mr. Snid Ratananakhintr

Director of Wat Liab District Office
Mr. Vichit Poopradit
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Director of Bang Kapi District Office
Mr . Manochva Chiraphso

Director of Khlorig Toei District offjice
Mr. Supan Sa-nguaripan

Director of Yan Nawa District office
Mr. Vinai Piaptanalul

Director of Samut Prakarn District office
Mr . Sombhorn Bamrungruk

Director of Samsen District office
Mr . Somyoch Chantaraskul

Director of Thon Buri District office
Mr. Thawaj Dumrongsiri

Director of Rat Burana District office
Mr. Amphol Wongcharoen

Director of Nonta Buri District office
Mr. Ghawil-Klangsin

Director of Bang Yal District office
Mr. Bumrcong..Tirarnarat

Director of Min Buri District office
Mr. Vicharn MNarupiti
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DETAILS ON MEA’S FUTURE PROJECTS
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! ! i Investment Cost (Million Baht) |
I nBidjeck e jeebIPINIdcd i pompbReRt L _Tfice G '
! No. ; H FC : LC ] Total ‘
Bz g coom e e paole s LR ! srmas kLSRRl i <7
] 1 1 i ] ]
' ] 1 1 1 (]
i 87.3.05 | Installation of capacitor | Cla. ise g | (iEe) | (21 _052) !
: i Various voltage levels, ! = ] JI.666 ) 3.668 ]
! ! total %7.5 MVAR ! | [ :
i 87.4.— I Nom# ! ¥ i = ! - i
i 7 35 . NOR i = H = i = i
] ] 1 ] ] t
1 o T 1o o ol w0 o o e et 0 S W ¥ il el e o e s e ST Y R e e e A N o R Sl 1
S e : ! ! :
i Total investment cost : fiscal 1987 | (345.£29)1(123.772) ael a0l O
i ! — SB2 726 | BOZ 708
] f 1 ] !
S e e Al S i e i S W R b it s S R o e 3 I 1 B s e S A i
o R T Y e e mae ot T e g s gl ral A E hn i ihRE T ThCT T L
1 |
= e B Construction of Klong Sarn! (44.443) (151472) (57 S50
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ar=12 k¥ ! |
New substation, 2x40 Mva ! = 16 . sme e Bma
capacity ] H
28,201 Klong Sarn distribution ' (4. 399) (1.262) (S.661) |
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connection : :
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Investment Cost (Million Baht) |

i

No.

(T R PONE SRR e e O e ks s N C R R R Sl s S S [t S T (SRR R R e RO Ay, SR YIS S AT :
! / i
#3.2.01 | Chidlom transmission sub- ' i
H station - Pathumwan i '
' distrubution substation, i
H &9 kV cable !
{ ckine -tength 2.2 gct.km.., 11.49% DR AR =T P80
i 1x200 sq.mm. !
B9.2.02 | Teparak distribution sub- i
H station &9 kV cable !
H connection H
f Line length 1.0 cct bkm. ., 5.947 105541 1& 45
H TXCD Sa MMy 2 c1ircmrts
29.2.03 | Ramkamhaeng distribution

substation &9 kY line
connection

Line length 2.0 cct.km.,
1x800 sqg.mm. underground
cable ane ‘56 ceh sk
2x400 sg.mm. overhead
line

Construction and modifica-—
fian " of primary: Liru

L SR "3 ’-{I- tet?

(93}
]
.

O
=
oo

13.745

5, R 3 Y \

Line length 1&5 and &0 G, 126 220982 2EEDBS

et'tekm: i

9. 3.02 Construction and modifica- i
tion of secondary line, i

dle7 24"y H

Line length 4640 and 185 Sie 20 6. 045 187 . 063 i

cct.km. i

89.3.03 Installation of distribu-— g
i tion transformer i

e Various sizes, total capa- 101 e &5, BEd 1e7-. 087 |

H ity 1220 T2 MUA H

E9.3.04 | Installation and replace-— i
' ment of revenue meter : ‘

| Various sizes, total TEHIBTT LI7.760 4 199 . 0200 4

: 52,000 sets : : !

89.3.05 | Installation of capacitor i i :
i Various voltage levels, 14 . 065 | G ST vl DA L Olie

: total 72.3 MVAR : : :

H59.4.01 | Procurement of construc-— SR 2l e 7L dle bo10D4 . H
! tion equipment, vehicle, ' i i

: tool and testing equip- i ' :

: merit, 22 items 5 I |
_________ B e e e e e b e e M e i ]
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Investment Cost (Million Baht) |

No. L i Total i
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©

____________________________________ i E S e e S e O e
| i ' i |
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ST s et MR L sl e Hiwoh Sty E e b e i
i ! ' i i
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20 .3 . 04

Bang Plee transmission
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distribution substation,
b s B 1 2
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&0 oot okm
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185 et Sum’
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tion transformer

Various sizes, total capsa-—

sy S L A
Installation and replace-
ment of revenue meter

Various sizes, total
52,000 sets
Installation of capacitor

Various voltage levels,

total 75.9 MVAR
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tion eguipment, vehicle,

tool and testing equip-
ment, & items

Total investment cost : fiscal 1920
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APPEDIX V
BREAKDOWN OF EQUIPMENT USED IN MEA'S DISTRIBUTION SUBSTATION

Subproject-Mn. 83.1.01 : Xlongsarn Distribution Substation, 69-12 kv Subproject Cost
: New Substation, 2x40 MVA Capacity, Indoor Type Unit : Million Baht

—fT— iC Total |

Iten Description Unit Oty ! Mat Tax Mat Labour Ecpet Other Tot (FCHC)!

Civil Work
1) Indoor Land Elevating, Fence, Rfoad S |
& Guard House
2) Foudation for Power Transforser Fa

e =002 005 - 09 09

(22]

o= Bl 0.13 00 - 0.9% 0%

Building
3) Indoor Substation Building (3 Bay) Swb I
4) Steel Tower and UF Radio Systes ST I

=R LO o - 18 0%
0.57 0.14 0.37 0.07 0.3 - 0.61 0.9

SF6 6as Insulated Part of Substation
5) 69 kV 3 Bay SFG Metal Clad Switchgear Sb 1 ! 17.77 4.2 - 0.12 0ol - 41649
Indoor Metalclad Switchgear
6) 12 k¥ Incoming (2500A 25kA) Set 2 0.7 03 ~ 001 001 - 041 118!
7) 12 & Bus-Section (25004 25kA) St 3 116 0.59 - 00! 0001 - 0561 1.76!
8) 12 kv Feeder (6004 25 kA) St 12 R R B Bl VR SR | B
9) 12 kV Capacitor-Bank (B00A 2SkA) ] G5 02 - 081001 - 0.7 08!
10) 12 kv Station Service Tran.(45 kVA) Set 2 085 043 - 001 00f - 045 1.3
Control Board
11) 12 & Control Board St 19 32 12 = 0B - 20158
12) 69 k¥ Control Board Set S| 12706 - 005002 - 07219
Control Cable
13) Control Cable for Indoor Substation Board 24 05 0 00900 - 0.2 08
Power Transforser
14) 69-12/24 k¥ 30/40 WA LTC. Ea 2 LS 28 - e - 2R 13

Power Cable and Terminator

]
!
]
]
i
1
t
1
!
i
]
1
1
1
]
!
1
1
i
!
]
1
1
1
]
i
i
1
1
!
]
!
]
i
]
]
1]
|
t
1
i
]
1
1
1
1
i
!
]
1
i
1
]
1
1
1
i
i
t
1
I
1
1
1
1]
i
]
1
i
i
]
t
]
!
1
]
1
i
'
1
1
1
I
1
1
t
1
1
1
1

15) Underground Cable, 25 kv 300 Sq.ae. M 360 | 0.29 016 - 0.04 001 - 021 0.5
QU. XLPE
16) Underground Cable, 69 kv 800 Sq..s. M 180 | 0.23 0.06 - 0.03 0.0 - 0.0 0.3
U, XLPE
Battery
17) Battery 125 V. 210 M. Setrol o D008~ DS - = 0.8 0
18) Battery Charger o G S (1 S | e T 1
Distribution Panel
19) AC Distribution Panei Lo e S E R e e ¢
1 20) IC Distribution Panel Pnl SO e SR L ¢ G



(C) Total Suproject Cost (A#8)

UULT 7.09 29 0.9 4.38.77 B2

——

D) FC Material and Tax on Hand
E) Total Budget Required (C-D)

_— .

6) Other LC to be Paid in Year 1988
(H) Projected Cospletion in Year 1988

F) FC Material and Tax to be Paid in Year 1988

WAMTASE S M % Y - g
= - 7.9 2.9 049 4.7315.3015. |

; | —— —{L Total |
i Ites Description thit i Mt Tax Mat Laboor Eqpat Other Tot (FCHL)!
H SCADA Equipsent : :
i 21) Telesetering and Resote Control Set i 0.9 018 0.5 010 0.2 - 088 178
i  Equipsent : H
H Gromnding H H
! 2) Indoor Substation onding Systes  Set 1009005 - 003 - LB
(] ] (]
] ] ]
H Insurance . : }
i 83) Transforser Transportation Insurance Ea § RN - - ue e
+ 24) Miscellanecus Itess s 1i0@o0%o0M - - - 04012
] [} ]
] ] L}
i (A) Direct Subproject Cost “U1347 709 2.9 049 - 24.08 68.48 !
[} [}
: :
' Overhead Charge : H
H For Project Engineering Department - - - - - 2.3 2.3 2.3%:
i - For Purchase and Stores Department =SS i D19 36 9 3 9 3
i For Construction Department TS T SANe W o o b T
H For Distribution Department e o s e e
. ]
i {8) Total Overhead Charge = = - & ~ B A A
4 H
H H
H H
: E
H

]

1
1
- - 8.0 3.67 0.60 5.8018.7% 18.76 !
i
|
]
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