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,.2ummary

The power e r er ,t in and t ranrism issicm pr oj e cts inr
Thailand are plannedicýý and jinLplimerted by tlhre" -at enepro
i.e. t.he Elec:tricityý Gene-:ra-.inq Authority of Thailand (EGAT), th-
MetrPo1Pnitan E 1e ctiLc:i ty A u t h orit Y (MEA) antd t he Pro> , iviic:ial
Electricity Authority (PEA>.

For EGAT, who owns, mainitaînis anr D ope r at e power
genieration plarits-- throughaut the- counirttry, thir existing pc-uere
Plant-- compr-ise 4:- thiytJroelectric: Planit, 21. Ther-mal Power Plan t,
2 Combined Cycle PoDwer Plant, 45 Gas Tur-bine and 25 Diesel Erigiie
Power P 1,anrit. Their electric system is divided gorpial
into four rgnscovering the whole area of Thatilniad Profects
u~nder construction by EGAT compr-ises power plants using ai 1/gas
and i gni te a s fu el For, fu-turtte procjects they are~ power plantsý

ulilzirg ni/ga, hyrolicvnite and coal-

Readigtrnmis.oEGAT hias planined to co)rist ru C:t
500 KV EHV syst:,em irn Mae Moh, Soýc Pai. andi Bang Pakc)ngý are- ?as-Z i n
addiition to thieir coLrivenrtio-.nz:l 230 and .1.15 KV system-o Apiart frof
the abcve mention~ proj-.ec:ts, EGATr also has project uof Upgr . ý«ad(Jinri
its sysýte-m ContraI)] Centre-.

Fo ir PEA, whose respon)t)rdily ispoidnqlc.ectric:ity ta
cn rs umers, in rithe p rov inial a1;- r eas anri dinr t he 1- .:?--as where
electricitby se&rvi ce is not caver-ed by MIEA, they a7r*e presently



Reg<rding c ompeti tion, for- inost of EGAT's pro:jtýc t,
supp Ii e r from Jzapïïn, Gerinargy, Franice, U. K .and USA have been
dot)njnatinq:. therak t i ti 'the JapiP,.t?(se (c ontrot:li iri!c; more~ than 6i.t)
of the market. Pco)tert ial1 competi to)r-s att PEA a ~ri d MEA ar e
relatively smaller in siewith the Japanese capt.urirg less than
50 percent market share and the rernairing share was :apturted(. by
-the Korean, Taîwariese, Fre-,ric:h, italian, niew commers From Eastern
Bloc coun tries arnd a iinumtr of texperienced loc:al atictu-r'

The basic rule of success ini doing business irn Thaîland
are to plan one's marketing strategy on a long ternbai and to
be presented i the country as frequently as Possible. The
Caniadian companies cani choose to set up representative o ff i ce,
branch office, local agent and joint venture.

C-)P)pc)r.tu ri t jP for Cacnadian produets and technologies
eit ini the ared.s where local mnaufctes lack knowledge arud
exprince.. They are- power plant siuaodispatching centre,

hih vol tage direct cuÀr r eri t transmission, ex tr a/ul1t ra high
voltge EH-V/UJHV> r) msin turrnke..y 'thermal power plant, EHV

subl--staïtio)n and swit ch y ar d, conrit ron1 and measuring instrument,
c omm n i. ica t io and teiecmmunriti eqcuipment etc- EGAT is the
laprgest pcitenritial cli. .en t of Caniadian suppliers in r-the power
g zeera t io ar d transmission sysýteffi, whereas opport'.jnturities f or

Canaien upplersett the PEA anid MEA are limited.



RESEARCH METHODOLOGY

TH-E STUDY ON

POWER GENERATON AND TRANSMISSION IN THAILAND

1. OBJECTIVE

This study ajims to identify apport.un.ities that exist or
will exist for the Carieiian investors in the power generatioi anid
transmission in Thailand.

2. SCOPE OF STUDY

The sttidy on Power Generat,
Thailand has been aoanized into 7 main

2- EG
c,. P E
4- ME
5.c c ation anid trai-



Eriterwrisez anrd ASSQ;C iat zori

A: Public Er erprise s

1. Thatiland Development Remearch Institute (IDRI)
2. Office of the National Ecoomic and Social1

Developnient Board (NESDB)
3-. EJ.ectricity Generatirig Authority of Thai1.ard
4-. Metropolita, Eletricity Authority
5-. Provincial Electricity Authority

etc.

B: Private Enterprics

1. Manufacturers-z
2. Importers
3. Distributorsz

4. TIMING

After p.laning the research design at the beginninq of
ÇTuly 1t907. then we obtained scnne secondary data from various-
sources of information. Andi at the end of August, we Gtarted ro
interview with some officers, manufacturers, distributors and
importers of the power generation and transmission industry.

After that we cc'mp.iled the data anjd prepared for the
report., Finally, we finiohei the report at the first week of



POWER GENERATION AN'D TRANSMISSION IN THAILAND

The Power gergeratiou and transmi.ssion projects ini
Thai1ancd are planned arnd imPlem*ented by three state enterprises
whc> carry ou~t their projagts development individually under the
national ec:orîoric and social development policy-. The .argest of
them is the Electricity Gerieratinq Authority of Thailand (EGAT)
who owns, maintains and operates power generation plants
throughout the country. The energy produced by EGAT's power
plants A.. either sold ta its diirect cLIst.OIers or ta the
Mretropolitan Electricity Authority (M-EA) and the Provincial
EJ.ectricity Authority (PEA) who are the other t.wo state
enterprises dealing with power gerteratioi and transmission ir.
Thailand. MEA does not own any power plants, therefore the
energy distributed ta its custoqîers As totaliy purchased from
EGAT. The customers served by MIEA are in the Metropolj.tan area
and the nearby provinces. PEA, ab present, owns saine sinaîl diesel
plants and plans ta develop some sinaîl hydro plants and saine non-
corîventional power generating projects in the future. Che self-
generateci energy plus the energy purc:hased from E'GAT i
transmitted and distribute'd by PEA Lo electr ic< ty consumers in
the provincial areas and in the areas wheru electricitv Service



8S. Hydroelectric Pro jeç ts

o Sr inagar.ind~ #~ r.
" Pa- Mun # .1-i
" Kaenq KrI4nq *1 1-2
" Upper Quae Yai M 1-4
" Bhumibol Plant Renovation

Listed c:hronoloicallY, EGAT 1S future pro jec1:s as
appeared irn the power expansion plan are as fallows:

Power Plant
Unit

Fuel UJnit Rating
Type Number (MW)

P roposed
commissioniiq

Date

e.Lgj.ect L.Qonstructl on

Khanom 2nd Power Plant Barge i/a
Mac Moh- Li gn ite
Mac MOIh Lignite
2nd Central-Sauthern lie Line -

75
300
300
270

July 190?.
JUSy 1909
Dec ember 1990
February 1990



S1-3 Provinciatl EIectricity Authorihy

folowio:The future projectz plonned by PEA inelude the

A. The Power Distribution Reinforcernent Project, 4th Stage

(PSR 1V0-

B. The Transmission Syst.em andic Substation Developmelt

Projeet (lSD)..

C. The Distribution System Dispatching Centre Project (DDG).

D. The Village Electrification Project, Phase MI (VEP 3).

E. The Normual Rural Electrification Project, Phase Il
(fIRE 2)..

F. The Village Electrification ini Tungkularoflghai Project.

G. The Mini Hydro Project, (MHP).

H,. The Wind Energy Project (WEP>.

1.4 Metropocli tan Electricity Authority

Thp arnoe of lIEA's sixth pitr cari be divided irito 41

te cri



C. Distribution system progr aim

o Construc tion of 12 and 24 kV pr imary lines-;

o Construction f 416/240 V secordary lires

o Installation of 12 and 24 kV distribution
transformers of var ious sizes

o Installation of new and replacement of old
revenue meters

o Installation of capacitors at various voltage
1evels-

D. Procurement of construction equipment, vehicles,
toois and testing equipment program

o Procurement of construction equipment for
construction and installation of power
distribution facilities.

o Procurement of vehicles for power distribution
services.

o Procurement of tools and testing equipment.

E.. Research and development program

o Digital mapping system

o Transformer load management



2-L~ Ecorace kieeficintu~eoferluey iy petjacclly
in thp enrg ragin trea ns poDta ti.oC 1-1 4 ri .ridus l À ,: S P-CbD tr's a S
wL4* as in comerrciilàuj ns ri ri hoDol r~ o iteod

a--nd chrolfor knprp.;.

2.1.t rnorg pite ntrrs tn i rv e t mre i

the energ-,y L, is i re~ cto lessen the financiai bu rd enr o f the
rovernmen t

215 Enricour .t-agq the development c)f su it àb1c. erie r-gy
supply fo.r rural area-s wihich will becnsdrdbltrlywh
the poDvertty relief porm

2.1.6Manae the use f eeg rpry wt eu
csdetinon e v if-rnm P ital i mp a ct.

22 Tar~

2.2. i M intai à h -lw rate of Peergy cosupio f

the bhi out obe witj.hîn 3. nul dur ingc the p- er j.odý
o.f the 3ix th NESDP.

R.. ec(Juc t het d epjje n Jenric:y (.n.)impr enrg-y vhich is
abou 5 of the ttlcmria nrycnuponin 1985 to
49Zin 1991ý by meanis ofr

r
.2 fl 5



2.2.4 Expaind the ~e:h iair rle . oe
10,700 more villages within the Pericod cof the ,:;ixth NE!$:DP. At the
same time, the b.-udget Df -the Pro(-vinr.ciztl Auctct ALt h ri t Y
must alJsa be taken irito considera tior,.

2.2.5 Increiàse the 1.evel of calt imPor ted fo()r
industrial ie e which was 200,0(30 tons in 1985 ta 500,0CIO tons in
1991.

2.2.6 Try to achieve the tenergý:y sia:ving in
tr ansportation, . ind ust rial ctnd household sectors by, 39(3 million

liesper yeàr- o-F crude oul equivalent within the period of the
sixth NSP

2.31 etoium eploraDti on é nd developzment

a)upae the p(eýte _[ fl Iw- in accordance withth
polcyto aceeaethe explopationi iznd development of petroleum

b) ncurgethe naua a aktexpanýrsion to be in
lin ri vi th bthe inic r e;a,.ser7 in Future proucio as i we1 as to
i. i te moir _e explo ()ra-ition; r anrd( dev e 1c)pmrienrt inr t hi S re at.

c) cceerae to areeeri~. n cordnatonto depve.ti)p
petro lfil in tri nint devie:lo7pmnrt arei i the tufo Th iila.n à id

ith ' M l a j- ev ei, rnmeit an r ;d the omnis wjhic: haàv e beeýn
grate cncesin.The imnplemenitation !.F the joinit development

is aimned tc- b-e accomnplished in the perioid ofHesixth NqE'3DP.

2.3. Lese dependJency on limite- dl Pr prodcers

ýi T he imotdcrude ij. and r-pfinec] oil shoDuli be
éâcqu1i r ei frc.M d i versif ied produ-iers andr ( not t i- r ely onr îtr ay





c) Promote research and developmenrt to iritroduce more
use of lignite for industrial purpose and in household in the
rural areas.

Yi Encourage the Elec trici ty Generat.irg Author ity of
Thailanci andi other related authoritiew to take preventive anci
alleviative measurez against environmentaI effect resulting from
lignite development.

2.3.4 Exploration andi development of water resource for
electricity generation

a) £ncourgae the Electricity Generating Autfiority of
Thailanci ta spenci more effort on exploration and development of
water resources for electricity generatioi purpose which are
economically feasible andi without adverse effect on environment.

b) Establish a reasonable basis for construction cost
allocation of the multi-purpose hydroelertric project in order to
effectively utilize the water resource.

A) Accelerate the master plan for iini-hydro
development ta be prepared by the National Er;ergy Administration.
Priorjty must be given to projects according ta their economic
return so that the right projects will be further implementeci by
the responsible agencies.

2.3.5 Eneroy pricing

a) Energy must be priced such that the energv is
consumeci effectively and that the production cost in varîous
industries is reduced. Energy which is reasonably pricei is
expectei ta increase the export opportunity andi strengthen the
financial situation of the country as a whole.



iii) establisk' a sLardcrd for riatural çcts pricinq
and specify the structure and rate of coriveyirg the natural gasý
through pipe lines..

iv) ai.low import of coal arnd the çjoverriment
shoulci fix the ceiling for impor t tax at 25 Zthrouohout the
period of the sixth NESDFk

2.3.6 Energy saving policy

Set up an organization to be responsible fur eneroy
savinçi in the transportation, industrial and commercial sectors
i.n orcder ta facilitate the process to its best resuit.

2..3.7 Increasinçi the capability of refinery and oul
import

It is aimed to improve and upçirade the local refirieries-ý
to international standard.. Fuel ail will be importedt only with
strict consideration. Private investors will be encouraged to
irvest i.n refinery business sa as to increase effîciency and
flexibilitv of the business and also ta free the government fromi

t ior



0 ".1 Investment policy

Emphasis is 'placed on efficiency improvemeit of
investment in electriCity and petroleum to avoid excessive
investment- The investmnent must be affordaable Av the aqency and
be within the limit of financial capability of the country-.
Specifically, the load forecast procedure needs to be revieweci so
that the resuit will be more accurate. The reserve margîn must be
reduced andi allow the private sector to have more share irn energy
investment.

The energy investment needs to be periodica1.y reviewed
and adjusted to conform with the financial status of the country
and of the main agencies; Ce.., the Electricity Generating
Authority of Thailand, the Provincial Electricity Authority and
the Petroleun Authority of Thailarid. Au for the National Energy
Administration, the allowable budget will be seperately
considered yeur by year mince it is financed by the courtry's
revenue -
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EGAI:~~* G~ner~t t.ion drld Transm.is~.i~on

The Electricjty Generatinq Authnrity of Thailartd (EGAT)
was establ.ished in May 196,9 as a resuit of the merger of three
state enterprises whieh had .irdependently generated electric.iti
in Thailand bA then. The three enterprises were the Yanhee
Electricity Authority, the Lignite .4uthority and the Nartheast
Electricity Authority respectively. The EGAT's administrative
structure is as shown by the organizatian chart in Figure 3-1.
(Also see Appendix 1 for naine of persan holding each titie)

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

-To generate and transmnit or distribute electricity ta
the~ Metropolitan Electri.city Authority (MIEA) which distributes
electricity ta cus'tomers in the B3angkok and nearby ar'eas. the
Provincial Electrj.city Authority (PEA) which is responsible for
supplying electricity ta users in the remanining areas which are
not served Ay MEA, the EGAT's direct customer3 and the
neighbouring countries-

-To undertake the activities related ta the production
ofelectricity including th-e energy resource development and

athe~r activities which benefit EGAT.

-To carre ouit the production arnd sale of lignite and
it N pout

EGAT's electric system is, divided geographically into
fr regfon which are:

-Region 1 cavering the central area of thie country in
which the electricity consumpti.on is the highest..

-Region 2 covering the northeastern arma of the

-Region 3 covering the southern area of the couintry.

-Regiort 4 covering the n9rthern area of Thailancf in
Ahich the~ bigest ignite-fired powe~r plant is situated at Map



FIGJE 32 EGAT'S ELECTRICITY NETWO)RK
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1At present (as of September 1987) EGAT has an
installed capacîty of 6,074 .2 M1W of which 2,250.1 MW js
hydroelectricity, 3,607.35 MW is from c:onventiona thermal powetr
plants, 720 MW îs from combined cycle power plants, 265 M1W is
from oas turbines and 31.6 MW is from smill diesel units. The
transmission sYstem expancfs the length of 16,309 circuit-
kilometers. The lenoth of the respective 500 kV, 230 kV, 115 kV
and 69 AV systems are 326; 6,122; 9,212 and 649 circuit-
kilometers. EGAT's existing generatinçj units and transmission
lines and substations are shown in Table 3-1 and Table 3-2
respectively -

A long-term power development plan will be prepared and
reviewed twice or three times yearly depending on the economic
and energy situations of the country. The plan must be able to
serve the load demand which is forecasted by the officiai Loed
Forecast Working Group, whose members are representives form
energy related agencies- The latest forocast shows that, the
demand during the next 15 years will grow at a rate of 5.19 % for
power and 5.62 Z for energy respectively. Unually, the plan
covers a period of 15 years and generally includes:

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

-The transmission system expansion plan which consists
of the transmission system associated with the generation project
and the transmission systeiu under the Transisision Systen
Expansion Project (15 Project) which is a packag*e of several
transmission Uines and substations studied together. Currently,
the TS No. 6 and No. 7 are under construction or implementation.

The latest (as of September 1987) ELGAT's power
expansion plan consists of those projeets as shown in Table 3-3.

Futhermore, a joint stucly between EGAT an~d the National
Electric Board of Malaysia is being carried ou~t to consider a
second stage interconnection of the electric systems between
Theiiand and Malaysia. However, it will take a lot more time



TABLE C-1 EGAT'S EXIITING POWER PLANTS (AS OF SEPTEMBER 1987)
Num

Plant Type CD

iJnd

ber Capacity (MW) Average Energc,
f------------------------------ Capability

-Cs.tiied ---- AiSsis------ CAC~L

535F 710 1,200.0
375 501, 000 - C

25 25 56-0
V-. 3É-. 86~. (
40 40 95.0
19 19 70. 0

540 720 1, 14t0 o
72: 72 200.0
3 'C 38r 165.-0C

300 300 760.~0



TABLE :3-2 INSTALL.ED TRANSMISSION LINES AND SUBSTAT IONS
AS OF SEPTEMBER 1907

7t------- -------------------------

j Transmission Lines
Subsatios (ircut -Kîlorneters)

ri nd J JTransformer Ir Il
!System Voltage!J Number J Capacity J Double J Single 1 Total J

J (MVA) J Circuit! CircuitJt
- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -

t 230 kV
t 115 kV

Totail
--------------

230 kV
J 115kV

69k V

J~~~~~ 19 J 5,5 J 270 J 3J 2,769
J 0 J 2,125 h32 1,355 J 1,907J
I J27 - t 128 129

J 60 J 0,072 J 3,302 J 1,501 1 4,883
---------- -------- -- - ----------

400 290 - 20
J 27 103 J 1,711 J 1,576J 327 J

J 4 t 327J 327J

J 32 J 1,450 J 2,001 J 1,903 3,904J

J 21 J 76 J 1,149 J 1,137 J 2,286 J

I 24 1,196 J 119355 1,137 I 3,092J

6 05 5. 0 2, fi4I,258

-- - - - - - - - - - - -- - - - -

7, J 1,65 2040f 1,75 443
----- -- --- -



TABLE 3-3 LIST OF PROJEOTS IN EGAT 7 $ POWER DEVELOPMENT PLAN

Power plant
Unit Proposedj

Fuel Unit Ratinr; Cnmmiss.ionin!g
Type Number (MW) Date j

Pr ~

Plant Barge

thern tie line

Qil/gas
Lignite
Lignite

oi 1/ gas
Hyclro
oi/gas

75
300
300
270

July 198c;
July 1989--
December 1990D
February 1990

1-2

4
15
1.



3.2.1 Thermal Power Plant Projects

The future plan with respect ta the thermal power
plants will be a.imed toward the development of projects which
will utilize the domestic fuels for power ceneration as the first
priority. The domestic fuels which are used ta produce
electricity are natural gas and lignite- Most of natural gas is
from the guif of Thailand which is presently conveyed through
pipe lines ta the Bang Pakong and South Bangkok power plants.
This off-shore natural gas reserve is estimated ta be enough for
another combined cycle rated 300 MW provided that the South
Bangkok power plant may have ta partially or totally operate on
heavy cil. The natural gas has also been discovered on-shore at
Lan Krabu in Region 2 but the amount is only enough for the
operation of gas turbines with total capacity of 120 MW.
Additional natural gas resource at Namn Phnng. also in Régiorn 2,
is expected ta be comrnercially available for electricity
generation Ay the end of 1990.

The lignite reserves have been discavered in the North
and South of the country. The reserve in the North iA estimated
at 614 millon tons which is sufficient for power production of at
least 2,625 MN for the whole life time of the power plant. At
present, 8325 MW of lignite-fired power plants is in operation and
600 MW is under constru~ction totai.ling 1,425 MW.. Therefore, 1.200
MW more is planned for the future which consists of four units of
power plant rated 300 MW each - In the South, therp are two
locations where small commercial amount of lignite has been
found. one is the existing mine whîch As the source of fuel for
the existirig Krabi power plant which is going ta be retired in
the near future. However, the remaining lignite in this reserve
is still enough- for power production of another 75 M1W power
plant. The other reserve of li.gnite in the South has been found
at Sin Pun. Consequently, it is plannei that a new Krabi power
plant will be constructei with two possibilities for the
selection of the power plant site. It may be either at the
original site or at Sin Pun. The siting of this new Krabi plant,



The thermal power plaint projects .cnsist cf:

-Nam Phong Combined Cycle # 1-2
-Bang Pakong Combined Cycle
-Krabi Lignite # 4
-Mae Moh Lignite # 10-13
-New fias Turbine
-Bang Pakong Thermal # 3-4
-Region 3 Lignite
-Ao Phai # 1-2
-North Bangkok Plant Renovation

(Regin A)
(Region 1)
(Region a)

(Siting under study)
(Region 1)
(Region 3)
(Region 1)
(Region 1)

Patails on each thermal powe~r plant project will
be given on subsequent pages-.



1. Project name

2.. Type of gene

Efel'sTbermaLPwr Platrect

Nam Phong Combined Cycle
Block # 1&2

ration Combined operation of gas
turbines and steam turbines

3. Description and scope of projeCt

a) Locati

Rated

Ann al

Fuel

Fuel c

4. Project

on Nam Phong District, Khon
Kaen Province, close to ESSO
gas field.

capacity 2xl05 MW

energy generation 21,100 GWh

Natural gas

onsumption 2x29.2 million cubicfeet
per day

t (Million Baht) of each block of 105 MW

plant equipment

86.40
54.00
64.30
67.50
73.71

121.50

43.20

40.50

364.50

950.40
432.00
496.80
4113.50
469.26

12L.50

168.21

121.50

364.50



1. Project name Bang Pakong Combined Cycle #

2. Type of generation Combined operation of gas
turbines and steam turbines

3- Description and scope of project

a) Location

b) Rated capacity

c) Annual energy generation

d) Fuel

e) Fuel consumption

: Bang Pakong District,
Cha Choeng Sao Province

: 300 MW

1,576.8 GWh

natural gas

40.0 million cubicfeet

à.Pe



1. Project name

2. Type of generation

3. Description and scope of project

a) Location

b) Rated capacity

c) Annual energy generatior

) Fuel

e) Fuel consumption

4. Project cost (Million Baht)

Krabi Lignite # 4

:lignite-fired steam plan t

Krabi Province

: 75 MW

: 490.0 GWh

lignite

0.515 million ton per

e generator & 370..98
ary
generator & 671.76
ary
miscellaneous equipment 47.52
ical equipment 187.10
works 84.51
transport -
uction equipment 55.08

Total 1.21625

41.58

64.53

0.54
1.89

180.90
14.04
0,.54

year

412.56

736.29

48.06
188.99
256.41

14.04
55.62

120.,.22



1. Project name : Mae Moh lignite # 10-13

2. Type of generation : lignite-fired steam plant

3. Description and scope of project

a) Location : Mae Moh Province

b) Rated capacity :4300 MW

c) Annual energy generation 4x1970 GWh

d) Fuel: lignite

e) Fuel consumption 4x..859 million ton per y

4. Project cost (Million Baht) of each unit of 300 MW

--Et --------- _

or &



1.. Project rwmme

2. Type of generation

3.. Description and scope of project

a) Location

b) Rated capacity

C Annual energy generation

d) Fuel

e) Fuel consuinption

4~. Project cost (Million Baht)

New Gas Turbine

gas--fired çjas turbine

not cetermined

100 MW

525. 0 GWh

natural oas

20 million cubic feet per day



1. Project name

2. Type of generation

3. Description and scope of project

a) Location

b) Rated capacity

c) Annual energy generation

d) Fuel

e) Fuel consumption

: Bang Pakong Thermal # 3

: oil/gas/coal-fired steam plant

: Bang Pakong District,
Cha Cheong Sao Province

: 600 MW

: 3950 GWh

: ail/gas/coal

per day
1.546 mi
per year

ion tons



EGAT''s Thermal POW2r

1. Project name

2. Type of generatiori

Y. Description and scopr of proicct

a) Location

b) Rated capacity

c)Annual energy generation

d)Fuel

A) Fuel consumptioi

4. Project cost (Million Baht)

erator&

ator &

Bang Pakong Thermal # 4

oil/gas/coal-fiî ed steam plant

Bang Pakong District,
Cha Cheong Sao Province
600 MW

3950 GWh

100 million cubic feet of gas
per day
1.546 million tons of coal
per year

F0E'ý - - -

1692.09

1923.01

1692. 0 7

1823.01

241 .3V8
42.39--
5 18 I-4
154.71
46.17

191.4,-
26.7Z,
6.75

1148-}30
1293.3[i
626.40

9.2
47.52



EGelTsThermglEgwer

1. Project name

2. Type of generation

3. Description and scope of project

a) Location

b) Rated capacity

c) Annual energy generation

d) Fuel

e) Fuel consumption

4. Project cost (Million Baht)

_PlatPrgigAt

Region 3 Lignite

lignite-fired steam plant

: Sin Pun, Krabi Province

: 75 MW

: 490.0 GWh

: lignite

0.515 million ton per y,

tor &



Thrnk GAr T'riLrcj~:

1. Project name

2- Type of oeneration

C. Description and scope of project

a) Location

b) Rated capacity

c)Annual energy generation

d~Fuel

e)Fuel consumption

4. Project cost (Million Bahb> of

-Turbine oenerator&
auxiliary

-Steam qenerator&
au x i.i ary

-Coal handlinq
-Ash handling
-Structural steel
-Intake and C. pipe.
-Electrical equipment
-instrumentation & cont

:Ao Pliai 1-2

:coal-fired stean plant

:Ao Phai District,
ChnBuri ProL.vince

:2x6OD MlW

2x3950 GWh

irnported coal

2x1..546 milliun tons Per year

each unit of 600 MW

1698.07

2764 -26

16983.03

2764.26



EGAT'~s The~ mal Power Plan t ProJ.ec t

1. Proiect namte North Bangkok Plant
Renovation

2, Description and scape of project

The existînq three unrits of North Bangjkok Power Plant
have been in opercition mince 1961, 1963 and 19683 respectvel'/
This power plant hcis been in service for 26 years? and generally
the condition of the generating units iA such that it is possible
for renovation to be taken. Study iA row beirg performed to
determine the method and cost of renovating the three generating
units bA considering the utilization of either natural gas or
heavy ail as Fuel. The schedule for renovation will be determiried
after the 'study is completed. However, At in estimated that the
commissoninçj of this plant aFtpr the renovation wil.l be no later
than Augiust 1993.

3. Project cost (Million Baiht)

The total cost For the renovatioi is estimated ta be
1.297.5 million Baiht. The Foreigni currency requirement is 736.7
million and the local currency As 560.0 million.

4. Tentative schedule

:Apr 1 l 1987



1.2.-2HMt ee tti.r'wrPhn. t ct

The devalopmen t of future h-ydroelectric projects3 will
be of small scct1e beca~.use neariy <.all latrge hydro potentictis have
alrmady bee.n explwited. Upper ouc.te Yai (Nam Chon) in; the cnly
sizable project but the possibility of construction is
controverial due to its location which .is in thie national
remerved fot"est. Archaeologistc are also against the project on
the groursd that t;he reservoir will inundate.the trace of accient
civilization which has been abundantly discovered in that area.

The future hydroelectric projlects in £GAT's power
expansion plan consist of

-S3riragarind # 5 (Region 1)
-Pak Mun e 1-14 (Region 2)
-Kaenq Kruno # 1-2 (Region 3)
-Upper Quae Yai # 1-4 (ReWion 1)
-Bhunibal Plant Renovation (Region 4)

Details on each hydroelectric power plant are
given orn the nîext pages.



Y Project name Srinagar.ind # 5

2. Type of generation Pumped storawge

3. Description and scope of project

a) Location

Sriraoarind #5 will be installed aàt the existing dam
which was constructed across the~ Quae '(ai River in Kanchanabiuri
Province. The site of the dam is 683 km upstream from the
conifluence of iQuae Yai and Quae Noi Rivers-

b) Power plant

Srinagarind :*5 As a reversible pump-turbine rated 1lri
MW . capable of generating 113.2 GWh annu~ally. The pumnping energy
is 165.. GWh yearly~.

4. Project cost (Million Baht)
C - - -0 )L

a) Preliminary works -



~GAT 1~ H~droe I~' c ti ic: Powei P tari t PrO~eC: t:

1. Project name Pak Mun # 1-4

2. Type of generation : Run-off-river

3. Description and scope of project

a) Location

This project will be situated in Ubolratchathani
Province. The dam will be constructed across the Mun River at
Khong Jiam District which is about 6 km. away from the mouth of
Mun River.

b) Dam and reservoir

The dym is a 17 m. high and 255 m. long rockfill type.
The crest elevation is 111 m.. The reservoir has the surface area
of 60 square km. at the normal water level of 108 m.. MSL.

a) Power plant

The power plant will be on the right bank of the Mun
River. It will accommodate four horizontal bulb type generating
units rated 34 MW each totalling 136 MW. The average annual
energy generation is 317 GWh..

4. Project cost (Million Baht)



t~E~AT'-.liJ.-.....k-D.-~.~. P1é~tnt Pr ~ 1:

1-. Project name

2- Typp of gen*eration

Kaeng Krung # 1-2

3. Description and scape of project

a) Location

This project will 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.

b) Dam and reservoir

The dam is a concrete faced rockfill type with a crest
elevation of 15..76 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 square km.

c) Power plant

the right
irator and
.O 80 and

bank of Yan
vertical f

the average



Eg!Tj' __H ,'roe1 ectrjc Powr Plant ro.e

?-(D Poec t naiime Upper Quae Yai # 1-4

2Type of enprat ionPndg

3.Description and SCoDPe- cf ro(jec(-t

a>Location

This pro(DjeC:t wîill be lOCated 1-3F km.. upstrea:.m fr-oim thFe-
$rnaarndda. The dam will be constructed azcross the-- wuae YZ7i

River in Thorg Pi-r Puni District, KanichaniaburiPrvc.

b> Dam iand resptrvoir

The dairm will be a:. ro c k f il. imprviolus day core type;
107 min high; 4l0 ai..ln. The crmest elevawtbjon i-. 77.0 in. MSL.
The reser Voir. ha a st or a ge 1 ev V t e7 1i. M-à tt whM
surfac rai qaek.

c)Power pnt r

T he pow,,er planýtrt wi.1l be conirstructed on the igh ban k
c.f thie ri ve r.t os 4 ntsoF genierat)r- ,:nd verica Frnci

trine. e tota Caý_PiVcitY 0f the PoDWer1ý planIt is 50 W n the
annul eerqygenra ton s ,$GW.



EI H JiL) ](?::tt i P ve LF , i 1'1Ç' -L

1J. Proiject niame Bhumibol Plant Rencvation

2. Type of generaticin Fod

7-Dsrito andi scope nfpret

Bhumibol Hydroc Power Plant has bei-en irn opi-ar-at.ionfr
mo)r L théir 2n yepar s.. The last i nspec t ionD revceals thti b com e
ine ha ni cal1 equipmnents such as runner , pro ct e ct ion ri .1n er-, 1 f -asez
be at-ri g, e tc, (-..àncd mc)st ob(f the electrical e--quipmTen-tSS u ch a
generato, ex citt bioLn s y st-be-m arnd the u~nit contro.] system re

etirtd. Therefore, un it l and unit 2 are procposed to b e
r-rinoýv at ed t c i ncr-e a se t he iir týff i ci.en cies i,rei.ýLi abili t y and
qe n era:t i.on% c a pactL i tes

4.- P roe c)St

Cost astimate of the prq--)jec.t is, 609I.7 mi.l.lionr B;aht. The
f (e ri cu rr en c:y portion is e-2quivalent to 73;8.-'ý3 mrill..ion r B ah t

(1.iU n illion) and the local-à c 2ri.t.ren c iS 271.4 Mj.illioDn Baht.

5. ettveshdl

'xpoctecl r(o bte c:



3 Ir ý DLý

EGAT 's traý.nzmîiýz.sion system m1e:velapmerit in the f ut 1. f-
will cover the exp;insion of 500, 20anid .115 ki V tt*;ri smi ss ion

1.îiri es andi substâtians ta ail prot-vinces- ()f Thiiiliand. The 500 kv
EHVl tr-ansmissionnsse is btirig cvloe to tra:nýýmit bulk paDwer
t h r oulqh long dis,:tétnce andi! to sujper-impo-se. the 27,0 1,kV system. The
future development wilI. be cacn.ae n5aes-the cas t erri

dre (B nîrig P a.tk onrgi/A n P haài) the wiesterni areaPh a Yai and Quae
Noi River-s), the northern ra (Male Moh), the- naortheaster-n area-

(Nain Phong) andi( the -southprnrea (Chi(-:w La-rn, Kh.ariomP and Kra;:bi).

The liar-ge scale ge-4nerai7ticon developmlent of lgiefie
Pawerý,' p1.anrits a:t Mac Moh minemauth for- ýadditional (ca:pac ity af

1,0 MW îin- th P p Éri.od 11p ta y eàr. 21 wýjLI1 eqluire lrn dJi st anic e
EHV t ransr3missi lin Pz t,àrins mi t b ul.k p vwery ta laadzu center a-tt
the qgr eaitr B h ng.3ka .)k areaý.1 Peet it is ernv.siage thaàt 500 kV

AC lineps wIll be eurdfa the new4 Mac-i Moh power, plant (-r-d
p ciw -?e pliant st) thët Taka"ý intermnediat..ie s stiaarnd from

T-ha Ta-ka taeon Chok Sui.bstazti.on.Irierta of power generation
btwv e f.nr Macî Mrah '2 and Map Mi:hý -) pawer pln 1 si . teý?s arc- also

F-ar t he oautbhe1-ýrn t rzsmiss ion riy,.3te, i nter-connection
b..e t Le r Th.:ilanàd anrd Miasa a e n o periatianr sînce 1981.

The; rae exting b tweL4 thý tw riwe ult is are ta

Inth anct fASEAN coprtaPwrSs.mIn î,traiet
S tag I7 b býen in-itîatci am is Tne rlmiaysuy Th
study Ca0v e-s the taeII pawer-ecar~ irn the r anrge af 100),
JQ 0 nr(, 300'3 MW. The 14VDG- bcabac k syste.-m maiy be c af the

fnc st p rC)M i Sin 1- ( là1t e rnai1tt i Ve: ta vrcDi the pow) 4e t v swig iand
stablîtyprablemcs.

Th is repar t vil1l emphasize qiore an the 50 kV EHV
syse b :c>upe i t is the ýayustemn hawIiî,kelýY a7ffery better
op pe-tu11ni t i us f or- raain suppliersL iriÀiper L caipeti tian witLh

>eJ For Macý .-



1. Project name Transmission System for
Mae Moh 10

2. Project description

The project requires the construction of the 2nd

circuit of 500 kV transmission line to link Mae Moh 4 and Tha

Tako Substations for a distance of 326 km. Another 500 kV

transmission line 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 4x795 MCM ACSR conductors. The

project also requires the expansion of the 500 kV Mae Moh 3 and

the construction of Mae Moh 4 Switchyards, the 500 kv Tha Tako
Substation and the 500 kV Nong Chok Substation at which a
transformer rated 500/230 kv, 600 MVA will be installed.

3.Project cost (Million Baht)
-E-- ---- 6W-

a) Mae Moh 4 - Tha Tako (4x795 625.9 410.8 1,036.
MCM ACSR, SC/ST, 326 km)

b) Mae Moh 3 - Mae Moh 4 9.6 5.2 14

(4x795 MCM ACSR, SC/ST., 5 km>

c) 500 kV Mae Moh 3 Switchyard 25.1 5..6 30-

113



1. Project name Transmission System for
Mae Moh # 11

2. Project description

The construction of the 2nd circuit of the 500 kV Tha
Tako - Nong Chok is being proposed. This line will be made of
4x795 MCM ACSR conductors for a distance of 215 km.. In addition,
500 kV Mae Moh 4 Switchyard, 500 kV Tha Tako Substation the 500
kV Nong Chok Substation will also be expanded.

3.Project cost (Million Baht)

a) 500 kv Tha Tako - Nong Chok
(4x795 MCM ACSR, SC/ST, 215 km)

b) 500 kV Mae Moh 4 Switchyard
expansion

c) 500 kV Tha Tako Substation
expansion

26.0

43.0

326.0

6.6

5.6

379.0

32.6

48.6-



ýLAIT52! Son H x~e

1-. Project namue~ Transmission System for
Mae Moh *12

2.Pr ject deLsc rip ti

There is rio consýtruction (-F trnsisio Ues ftor Maeý
tlh#12>. Cnly the,. expansion of the 50 k ,v Mac- M h 4 !SwitchiYarcel

and the 500 k V Nonq Cho.k iubstatinn incluinoii( theadtonfa
transfoirmer rateci 500/-230 kVýl 600 JIVA at thîs substation viil be
requireci.

3.Project tcost (Million Baht)
E:- LC - - ctt -

a) 00 V Ma,.c Mo)h 4 wihyr 60 653.
expansion

b 5 0n/ 237, k V NMo r (, Cho ý iibs t ati iL-ri 1:.0 15.0C 1331. (7
exý,panrsio.onr

c)Egierigand contingcenri (- 14i 150, 29 5

di Esc alto 1 éàb 5n 7.) 26 5

e) tnpor duie'; t txe~an3 DC .0 5.r-4.



1-. Project naine

2. Project descr.iption

Transmission System for
Mae tloh # 13

The priject consists of the expansion of 500
llae Moh 4 Switchyard.

3.Project cost (Million Baht)

a) 500 kV Mae Moh 4 Switrhyard
ex panis ion

b) Enoineerino and c:ortingenc.tes

C) Escalatiori

d) Import duties., taxes and IDC

Total

26.0

2.5

7. 0

0.0

2~L~

6.5

.3.5

13.0

26,0

4-. Tentative schedule
a) Government approval
b) Bidding
C) Construction
Ai Commissioni.nq

:October 1900
:July 1994
:Fpbe 'uar y 19%5
:Juîy.19

32.5

6.0

10-0

13.0

---Eg -- ---- LQ-- -IQ!11--



i.project naeTransmission System for
Sang; Pakong Thermal # 3,4

2. Project description

The project inicludps à) (_consýtructioni of 500 11kV P,1: r I..
Pakng Nog Cok(4,x795 NOJ ASR DO/ST) transmission lines for

à distanic iof 44 km-., b) 500/23( kV Banig Pakongj Substationi, àrid

c) xpasio ofthe_- 500 kV Nong Chok Substation.

a)500 kV Bang-_ Péakong(, - Notlng Lhok .1,430 :-:s5 2 3 3.
(4x,795 MCMI ACSR, DiC/<ST, 44 km)

b) 500/23C0 kV Bangtri Pia-kongi 33 5.65. 3

C) 500 kV Nong Cho)k Susato 52.5 1.1 b4.0G

expansion

d> Communication- systemn addition 32 0.

ri Eg inre e r i & conritir(ige n cies C4) é,;

f' Esaaio c,'X ri. 179

el1nd IDC O



~!~I:3 ~L20 k V EHV S~stem

1. Project name

2. Project description

Transmission System for
Ao Phai Thermal # 1

The project includes the construction of a 230 kV
transmision Une section between Ao Phai 1 and Ao Phai 2
Substations. In addition, 230 kV Ao Phai 1 Substation will be
expanded and a new switchyard will also be constructed at Ao Phai

3.Project cost (Million Baht)
..- ECQ.a

a) 230 kV Ao Phai 1 - Ao Phai 2 12.5
(2x1272 MCM ACSR, DC/ST, 6 km)

b) 230 kV Ao Phai 1 Substation 16.0
expansion

c) 500/230 kV Ao Phai 2 Switchyard 290.3

d) Communication system addition

ino and contingencies

dation

duties, taxes ard IDC

2.7

32.5

102.0

0.0

6.5

4.9

72.1

0.5

40.0

45.1

i 40.0

Total

19.0

362.4

3.2

72.5

147.0

148.0

221..2

edule

¿-...-!.0.....



EGAT's 50~~ kv EHV ~;xs tem

1. Project name

2. Project description

Transmission System for
Ao Phai # 2

The project includes a) construction of the
transmission line section to link the 500 kV Ao Phai 2 and Nong
chok substions b) 500 kV switchyard expansion at Ao Phai 2
Substation, and c) 500 kV Nong Chok Substation expansion.

3 Project cost (Million Baht>

a) 500 kV Ao Phai 2 - Nong Chok
(4x795 MCM ACSR, DC/ST, 97 km)

b) 500 kV Ao Phai 2 Switchyard
expansion

c) 500 kV Nong Chok Substation
expansion

d) Communic system addition

--- E1Ç -- -- -t-- - jjd

52.2

3.2

L71.5

203.5

19.

11.7

2.5

122.5

529.5

105. 3

0.and IDC



-2230 [%,tîi .l? V rratnsin Sisof Sys&tern Pr ojef*: Ls

Ther e .~eq.týue Aýt fet b r.m oion (r ic t S r~t L «i c
1,, V which ar -î~cuCit ecç.rsr~:hdirnqi thc next l15

yeiars. Theste projec-ts ire listed belOw.

N,âme of Trarsmission Lines Len.Iqth Number- Con ducto In Servicý..e
cini ( in o f Size Date

Subst-ations km Circ:uit (MCM) (Fiscal Year)

I. rnaaidswitchyard 193

.2) ~ Subszta-tioni 9
3)~~~~~~ Na. 2_nSingrn 2 1 x 2 1996

4) Bian Por. 4-aMi5 217 199
5) Ac ph':i J.- A c P h ai 2 322.2219

7>Mae Moh 3-hagMai 7 .1: 1 '2 72 1592

9) i Tha T K -h (nr Kae -t e0 ri2 199 2
10) Prac-huaý.p Khiri 1hnSua 502171990i

NJarwmýe f Tr(miio tie L.n~h Numbrir uonc:toi, In Se-rvice
rind .,. '7 i e Dateý



Name of Transmission Lines
and

Substations

18) Ang Thong 2-Doembang
Nangbua t

19) Nakhon Sawan-Salokbat
20) Thalan 1-Phra Phutthabat
21) Saraburi 4-Nakhon Nayok
22) Surat Thani-Bandon
23) Ayutthaya 2 Substation
24) Kalasin-Sakon Nakon
25) Nakhon Ratchasima 2-Buri

Ram
it-Bang Mun Nak
Pakong-Bang Wua
hiwat-Sungai Kolok
ai 2-Pattani

Length Number
in of
km Circuit

34

49
19
30
17

113
120

49
12

120

tation
mun g (No . 2)

Conductor In Servic*
Size Date

(MCM) (Fiscal Year)

477

477
477
477
477

477
477

477
477
477
477

477

477
477
477

477
477

1990

1900
1990
1990
1990
1990
1992
1992

1992
1992
1992
1992
1992
1992

Svotem

26)
27)
29)
29)
30)
31)

32)
33)
34)
35)
36 )

37)

39)



Iriitially , there wi Il be G3O remote stations Linder
control of NCC and RCC-1 which wili share the samte computer
system. The installation of hardware incIudes :

-Duel cQmputpr eyetpms: one M.I be Q3rved ais an on7
line, real-time function and the other will be 'served as hot
standby. Each conaists of a CPU 16 megabytes main înemory, two
units of 300 magawords mass storage subsystem anid one prooramminçl
developmen t sybsystem-

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

The software system for NCC and RCC-1 consists cf an
operating system. a supervisory controi and data acquistitio
(SCADA) software sysbem and an application software system.

b) Recgion 4 Contral Ganter (RCC-4)

There will be 26 remote stations under supervisîan and
contrai of RCC-4. The irnstallation of hardwares and softwares
includes:

- Duel co-(_mputerc with 2 megaby tes main memory, two units
of 80Q mesoawords maîss storaçie and ane programminçi development
equ ipment subsystem-

-A marn-machine interface suLpyrtem, a telecontrol
subsy. tem an-d remote terminal units (RTU)

-An operating system software, a SCADA software system
and an application software system.

c) Communication Equipment

-Approximately 100 data modems will be required for N(C
and RC-1 plus 44 for RCC-4, tatallin9 144 modems.



Presen tly. there are three dispa tch irq cernters Pach
ircntpd at North Bangkok.r Khon Kaorn enrd Lamr Pno Ra Suibst'ttiorrL.
Region 1 and Regiar, 4 are under caritrol of North Bangka',
dispatchinig center whiie Region 2 andi Regjion 3 are undier controi
of Shon Kaen anid Lam Poo Ra dispatchiriq centers respectiveiy-
However. the scope of the upgrading af system control center
project wili oniy caver the NCC and the RCS for Region 1 arnd
Region 4 only-

The N( CI, iocated at North Bangkok Power Planrt, wiii
contrai ail generating units flot .less than 100 MW. the 500 kV anti
230 kV transmission systems as weil as ail capacitor banks and
reactors rated above 60 MVAr. The Ounctions of the NCC are:

a) Real ti.me contrai of ioad, çgeneration, power and
energy transfer between regions and utilities. reserve of
generation and transmission network includinq production controi-

b) Foilow up efficiency~, recording historicai data for
use i.n scheduiing and compilation of ststist.ics, reporting.,
monitoring. recording of disturbance for subsequent analysis..

A> Operational planning including Load prediction and
generation schedules, power balance, co-"rdination of overhauisý-
and operatian reserves.

d) Co-ordinate functions of ail RCCs inciuding--
interchange management for establishine and monitoring power
trmnefers between reniions andi utilities.



a) I'ssuinq swi tching- rde r sfr s uÉ. -t r tn sm îsi ~o n
systems and distribution feede~rs-

b) Colc uaof infor»mia [jura) fr om -.ubst.at.iLns.

c) Automatic control f or on -1o ad tz-p chan ge r c.)
transf ormers.

d) Receiving instruction from the NCC and execute
accordingly and co-ordinating any functions between the
nieghbtouiriîng regioras.

e) Following up efficiency, recording historical data
fo..r use .in sceuigand compilation of statjstics, reporting,

mon.i or rig reordngd isturbance for , uhrbseqcuerit analyses.

f) P>roviding forsse sec-«uri.ty assmr

3.43 CstEstimate

The estimated cost for this projec:t is 770.(-) million
Baht, 41h.t of which is the foreir4n curre«ncy and 360.0 of which
is the lclcurrericy - The deale rfkon cf ::st estimate
cari b(7e found in Table 3-4, -55d -6



TABLE 3-4 COST ESTIMATES FOR NATIONAL AND REGION 1 CONTROL CENT S

a) Hardware system

b) Operating system

c) Application software

d) Installation & testing

e) Training course

f) Miscellaneous Facities

Total

154.6 6 15, -

17.7 - 17.7

19.0 - 19.0

7.6 2.6 10.2

291..S 4m

3-8 32.6 36.4



TABLE 3-5 CosT ESTIMATES FOR REGICON 4 CCNRLCENTERS

Hardware system

ùperating system

Application software

InstallatiOn & testingq

Training cotirse

MiscllanousFýPici1ities

ToDtal

---E-»

---22-3Z

11.3

1.1 :3. -7

1.8 4.

20. 6 24.4J



TABLE 3-6 COST ESTIMATES FÙR COMMUNICATION SYSTEM

a) Communication system

b) Installation & testing

c) Training course

d) Miscellaneous Facilities

Total

42-4 - 42-4

385.9 9.7

0.8 0.7 1.5

1.4 1.4

------ ---



4 PFA'~i Power L~ener at~on..~ILL1L~1On

4.1 acstom

The Provinc:ial Electrtity 4iuthorÎtY (PEtA) wàas
established in 1960 to be re'sponsible For gerieratiori, acnuÎsitioi.
arnd distribution of Plectric energy to customers in the

provincial areas of the country. Presently, 70 provinces
comprising 54,500 villages, coverinq 514,000 square kiiometers

which iA about 99 % cf the country area, with the total number of

customers ainounts te 45 millions are served bA PEA. Since the

beginning cf the establishment, PEA has adhered to threre

operatiorial objectives:

1. To improve the service and acquisition of

electricity w.ith respect ta affjciency, safety, reliability and

promptness which should be in line with the ever-inc:reasing
demand and the changing situations.

2« To improve the performance of variaus business

activities te increase the profit, reduce the cost so that PEA

con rely financially on its own with substantiel ben rit and thu>ý
be able tu afford the future investmets.

3. To improve the organization structure. manpower

managemnent andi resources management ta the highest eff.îciencv and

ef fec tiveness -

In order te achieve the objectives esperially those
related ta the acquisition, transmission, distribution of

electricity and provision of service ta customers, busineess.
entities and industriel plants, PEA has formulated the followinq
Strategic goals

1. todernize the existing systems ta the higher

efficiency and reliability and also incorporate more facilities
te the systems te serve the future demand-

2.. Reduce the operatinq cort and lasser the li owent
innibi lpp-



a) Power Distribution $'/stem Reinforernent
Project (PSR>,

b) Electric DistributionI System Extension ta

Smial Diesel Power Plan'ts Project (EDE),
c) Tambon Electrification Project (TEP),
dA Village Electrification Project CVEP) and th(,

Renewable Eriergy Projeet.

Durino the past 10 years. PEA has exparîded the

distribution systetn considerably and has been able ta provide

services ta more customers with acceptable efFic.iency. The PEA'S

highlights in this period are:

-The incresse of high tension distribution lines from

10,736 circuit-km ta 89,369 curcuit-km. representing a growth

rate of 19 % arinually.

-The increase of peak demarid from 640.1 MW ta 1,953.4

MW. representing a growth rate of 13 % annualiv.

-The increase of eneroy demand from 2,875.5 GWh ta

9,440.7 GWh, representing a growth rate of 14 % annually-

-The increase of the number of customers from 927,20r8

ta 4.054,200, representing a growth rate of 18 Z annually.

At the end of 1985, PEA was able to provide electricitYl

supply ta 37,094 villages which was enuivaient ta 10 % of the

total villages in PEA service areas. up ta the present, the
Plpr~trified villanes are approximately 76 Y-



Te provi'ie sUfficient suppiy tc; costower", PEA hats
proposed m3 pro iects te be .implemwnt.ed under the 6th M~EC;DP- Thes';-,
projects are

1. The Power Distribution Reinfotcement Proler t,
4th Stace (PUR IV).-

2. The Transmission system and Substatiori
Devplopmpnt Project (TSD).

3. The Distribution System Dispatchinig Centre
Project (DC.

4. The Village Electrification Project, Phase III
CVEP W).

5. The <Normal Rural Electrification Proje t., Phase
II ANRE 2Y

6.. The Village Electrification in Tungkularongha.i
Projec t.

7.The Mini Hydro Projec:t (MHP)-

B.. The Wind Energy Project (WEP).

The implementation of village electrification projects
and reijew fric energy pr'xiects will enabte PEA te provide
.1 :tr icity rIpply te moe villages. IAs chedul ed that at the
end of 1991 about 3,900 villages or 01 % of the totai village,,
in PEA service area will be providied with eetricity. The rest,
being left unelectrîfied, wilI be abuut 5 % or roughly 2,600
villages. Soine of these villages are located very far from the

exitin.o orj4 and are alse scatterino. Some even are in valle'ys,
near the border or on islands. It is not easy to provide
eletric4ty supply te these locations by means of the
conventional system expanson Therefore, PEA wili try to
consider other means which are technically and financially

Figure 4-1 shows PEA' s organization chart- Naines of
DPt-sonc holchna various Positions cari aiso be ftund in Appendix



FIGURE 4-1 PEA'S ORGANIZATION CHART

BOARD OF DIRECTORS

+-------------------GENERAL MANAGER

-------- Auditing Office

------- Office of General Manager

---- Deputy Genral Manager-----+---Personnel Department
(General Affairs)

---Administration Department
Assistant General Manager

+---Procurement &
Transpor tation Department

----Deputy General Manager-----+---Economics & Budget Depar
(Economics & Finance)

+---Accounting & Finance Depai
Assistant General Manager

---- Deputy General Manager----+--- Maintenance Department
(Operations)

~--ong t rir t ion f0eoartmen t



4~2 Det~~on PEA ' ~ Future Pro~jec ts

Details of the 8 projects mentioned earlier will
be gAven in this section. They could be grouped into 7,
categories; Ce-, Power Transmission, Power Distribution anrd
Power Generation Projects-

4.,2-1 Power Transmission Projects

There is only one project of this kind under the

present PEA 's development plan.

1. Project name Transmission System and

Substation Development Project

2. Project description

This project is designed ta serve the demand in the

central region covering lB provinces with 33,00 square kilometers

and a population of 6 mil.lion. These 18 provinces are known as

the IJ-Shape area and they surround MEA's service area.

Electricity consurnption in the U-Shape area is quite high and is

steadily increasing due ta the qovernment's policies on promatingj

the establishment of new businesses and industries together with

some specific development proorams such as the development of

principal towns, the Eastern leaboard "roject, etc. Devnand iri

this area in currently served Ay a 22 kv systemf which will be no

longer suitable for supplyïng higher future demand. Therefore,

PEA will consider upgrading the system voltage from 22 WV tu 115,

Wv constructing transmission lines and substations, as well as

improving commuication systems in order ta be abreast with the



4.2.2 Power Distribution Pro jerct

Up ta prescrit, there are altogether 101,062 circuit-
kilometers of high voltage distributinn lines inr the PEA~
service areas. The figure shows an inr:rease of 11,001S circuit-
kilometers or 13.1 % which was irn une with the target PEA hq!
projecte'i to serve the public more sufficiently.

Aerial cables are also used irn part of the outgoing
lines of substations where inany feeders are installed side Cy
side, At the moment, there is no use of underground cables in the
country. In 1997, Submarine Cable Project is under construction
in order to substitute electrie suppj.y condition in Ko Samui, an
îsland in the southern part of Thailarid where diesel power plant,-.
are operated.

Five projects are included in the distributian sse
expansion,. Yhey are listed below:

a) Power Distribution Reinfarcement Project, 4th Stage

b) Distribution Systems Dispatching Center Project

cA Village Electrifîcation Project, Phase 111



Details of these five projects are as follows:

Eé:sE2wrD ist ribtignjErgiect

1. Project name Power Distribution Reinforcement
Project, 4th Stage

2. Project description

This project is the continuation of the similar 1st,
2nd and 3rd stages which were implemented during the period of
the 3rd, 4th and 5th NESDP. PEA has ta implement the construction
and reinforcement of distribution sytems in stages due to the
widespread service area and high investment requirement if the
work would be done in one stage- The project is divided into 2
parts. Part A includes the distribution systems construction and
reinforcement connected to 60 substations, and Part B includes 26
more substations totalling 86 substations altogether for the
whole project.

Part A consists of the construction of 12 substations
in the northern provinces, 17 substations in the northeastern
provinces, 20 substations in the central region and il
substations in the southern region.. Construction of these
substations is ranked at high priority because the problems of
excessive voltage drap, losses, rapidly increasing demand and
service reliability are severe. The 26 substations planned for
construction in Part B will be in the areas where they are likely
to become new industrial zones and also in the specific
development areas under the government promotion.

The construction work of Part A and Part B consists of

EMA PLI B
Transmission lines 29 - cct-km
Substations 60 26 substation-
H..T. distribution line 3,9003 1,200 cct-km
L.T. distribution line 1,100 190 cet-km
Distribution transformers 545.000 200.000 kVA

and



5 - Tten -ttivrsheu

The projee:ýt will be i.mp1emtrttd during 1917 P '.12 . The
first year wilI. be for- pirvPy antidein prrui-mtcnc

detaii1s for bid invitaàtinn to purcha7ýe materi'1s and eqlu.ipnient.
Pr0jec t iconstruciton w r ks wiLll be cridotin the rix 5
YIearS fifter.bdig

1- Project name Distribution System Di~spatching
Center Project

2.Project description

At p reserit, thee ae 12 distr ibu tion system
djis pa t c h i r cn t e rs e ac h at PEA's 1 2rý gi .on a.] o.f f ices. The

comuictinequipmenits used to pro-paq,,ate iniforma-:tio-n tson th
h ead-iç of ficeý and oefifnif offics are radios, oPe r atbi i1g aýt



t

1. Project naine Village Electrification Project
Phase III

2. ProjeCt description

This stage is the 3rd one of the similar wark done
eairlier. Yt is airned to provide electricity supply ta another
3,000 villages flot included in other PEA uridergoing projecte.
These villages are located in 37 provinces througout the country.
The first priorîty has been given ta villages in the northeastern
region wthere the number of unelectrified villages is the highest«.
There are 14 provinces in the northern region, 17 provinces in
the northeastern region and 6. provinces in the central region in
this 3rd stage developmeit. The construction work consists of:

striibution line
stribution line
rmers

6,000 circuit-km
7.200 circuit-km

110.000 kVA
180,000 sets

feasibility studY bas been coinpleted and submitted
ed agencies since l7th November, 19G6. The project
y PEA's Board of Directrs~ on 27th January, 1986.

(Mlillion Bah*t)

1.2497
345

Total

rinq 1981 -

stivities on
s, ell4ipment

y ears'



P~c t

1. Project naine Normal Rural Electrificatior
Project, Phase IIlm

2Project description

PEA
ectrif ic ation
ase pro ject

has already executed th"e Normal
Project, Phase 1 during the 5th NESDP.

is the continuation of Phase I anct
r the 6th NESDP- The project is aimed t
phy upon requests to 2,000 unelectrified
00 partly electrifîed villages-. In
this projeet have to contribute eleetri

haif of the labour which is aproximately
estment altogether- PEA provides co
nsformrnsr and accessories which is appr
1 investment. This project requires the

Rural
ie 2nd



Power Di~?t r ihitjon Pr ojeet

1. Project name village Electrification in
Tungkularonghai Project

2. Project descript.ion

Tungku.laronghai is an extremely arid region in the
northeast of the country-. There in not enough rainfali to support
vegetation. The villagers are lacking in the fundamental
necessities off life, resulting in lower incarne and lower standard
of living than the other regions of Tbailand. Tungku1arangjhai is
compased of 10 districts connecting together the provinces of Roi
Et, Yacothon, Surin, Si Sa Ket and Maha l3arakham- This project
is, therefore, expected to '..pgrade the standard of living and
~increase the earning of the villagers in Tungkularonghai area in
accordance with the national rural development plan- The total
number of villages covered by the project is WC0. The major
components of equipment and materialo are:

H.T. distribution Uine 1300 circuit-km
.T. distribution Uine 600 circuit-kmn

Tran'sformers 10,000 kVA
Met.r 23, 000 set's

3. Projùect stattus

Forty-faur villages in Tungkulironghci were electrified
in 19<37 with financial support from the qovernment-

4. Rroject cost (Million Baht)

The project will be financed wîth the government budget
approximatei.y 36 million Baht yearly, totalling 1130 mil.lion for
the whale project.

5-. Tentative >scheciule

The prolect is scheduled to be implemented during 19G37
- 1991- In 1987, 44 villages are already provicled with
electricity. In the remaining period, 64 villages will be served



4.2.3 Prwer Ganerition Prniert.t

At present, PEL4 can flot Prcjduce an immense electr icit
supply Ay itself. Only 0.2 Z OF the total diistribution waj,
generated by PEA's owri diesel POWer pl~ants in 1986. The main
source is EGAT from whîch PEA purchased alectricity approximatei'
99.6 % of the total distribution irn the fiscalt year 191é, while
the remari.nin9 0.2 Z was bought from the NEA.

Although PEA takes most of the electricity frOM EGAT,
the Atuthority stili. has to depend alsc, on its own diesel power
plants by usj.ng gGAT's facil1ties wheriever the rew confnectionls or
expanded facilities are made available. However, A. is the PEA's-r
policy to renoLwIce these plants., During 1986 PEA could reduce its
dFiesel pow~er plants throughaut Thailarjd to 28, a reduction of9
Pl an ts o-)r 24-3 % froni 1925- These existi.ng small plants ar e
capable of suipplying a total~ oF 29,1 M'W anïd their 1986 production
amounted to 24.8 million kwh or 0.2 Z of total energy generated
and purchased-

In 1986, PEA purchased from EGAT 10,190,3 million kWh
of electricity with a demand Of 2,078.0 M1W, an energy increase of
799.3 million kWh or 9.5 % and its demand on the EGAT system
inrreased by 160.4 MW or 0.4 % over 1985.

puts



PEA sPwrGrea o ,r

1. Project name Mini Hydro Project

2. Project description

Ti-s project conaists of 10 individual mini hydropower
Plants with a total capacity of :3,275 kW. The project is
financially sponsored by four sources of fund as followS:

a) 3 plants by the assistance of the Gnvprntnent of the
United Kinîgdom.

-Mae Ya P'roject located at Chomthong District,
Chan.io Mai Province. Capacity 1.000 kW-

-Mae Pai Projec:t located at Mae Pai District, Mac
Hong Son Province, Capacïty 2,000 kW-

-Mae Toey Project located et Om Koi District,
Chiarug Mai Province. Capacity 2.000 kW.

b) 5 Plants by the Royal Project under His Majesty the
King's Patronage

-Ban Pang Ung Project located at Mae Chain
District, Chiang Mai Province. Capacity 75 kW.

-Ban Hak Mai Tai Project 1cu'. ted at Mae La Noi
District, Mac Hong Son Province. Capaci 30 kW..

-Ban Dong Project located et Mae La Noi District,
Mae t4ono Son Province. Capacity 10 A.

-Ban Kaon Pae Project la~catedi at Chomthong
District, Chiang Mai Province. Capacity 100 kw.

-Ban Kae Noi Project located at Chîangdao
District, Chiang Mai Province. Capacity 40 kW-

c)1 plant by the assistance of the Governruent of

-Naim Mac Cham Project located at Mae Cham

District, Chiang Mai Province.

d4) 1 plant by the assistance of the Government of



T h (: dIstr bu.tiori 7.Yit(?m -X-ts1ruisSOciatcd with the
mini hydro project cist F:

-H-T. distribution uine Qciut-r
--L.T. ditrbuio ne 30 Ârui-
-Transfor mers 4ý,000c kvA

3. Pro)ject status

Construction of the 3 plants unider the sponsorship o f
the Goverrnment of the United Kingdom was approved by the ca' binet
n J uly 22, 196 The des ign of the plan ts is nio--w be inrgc
per f (rmed -

Cntut ion of the 5 plants by th(-: assistance of the
Royal Pro jec t urvder H.M. the King's paroag as îpre i
p rric ipl1e bythp Office cf the CAOordinatinq Goin-)mittee of Royal
Developirent rojc <QORD) ini18 and it is expected ta recepive-
the budget from OICRD in 119'C7.



PEV s Prn.jer f~ens~ r a tjon-------t____ Pr ojer:

1. Project name :Wind Energy Project

2. Project deSCription

The project is at wind power plant rated 100 krW ta bé
located on Pha-ngan Island in SI4rat Thani Province ta provide
electricity in pàrallel with the PEA's existing diesel Power
plants to customers on the island as a pilot project ta transform
renewable energy locally available ta electric eriergy for the
villages not suitable ta be connected ta the main gricL. The
project consists off the construction off one wind power plant andj
H-. distribution line off 10 circuit-km.

C, project status

The prcject is curreritly under consideration
Government of the Federal Repu.blic off Germny to
assistance to PEA.

aof theý
pr0v iéde

4, Project cast (Million Baht)

Cogn currency

e implementedi during 198E7
on preparation and biddxng
rat year - The construction

CQ



5~ ~EA~.~ L..R~ioei~i.~' D~trjb~i t i on

establish
oromulaat

The
'don

Metropolitan Electricity Authority (MIEA) was
lugust 1, 19513 aS a State eriterprise foI1cowinqj the
'the tietropolitari Electricity Author.ity Ar:t 8.E..
ita this Act, the aioency As responsible r

?ctricity within its service areat covering Bangkok
Wnhaburj. and Samut Prakarn Provinces-. Thic

a à-
w.i t h
pl an

p Ob

B5.1 amgkorounj



:7N TO mtvepLJQS$m 'lai v anid .t~t the :zime
time tcouilz the syýýttm to t3maximum cztpaC:1,tY-

4. To cpratp with other public agenc îes in re
that ac t ion (-)inn uind mnanPower planning ec.ooirinately
made and sy/stemat.n.a-illy tLlated-ý ta the rvý.tiOnal ec:nmni n
Socialpoiis

5. TL.) abjitt the pot.erý- distribut.ion systems in
cer ta.in a r e thazt neefl higher re.liability of supply/ anid mo re

aesthetic e-,ri v i rrinment b-)y r e plàC i rig t-he over-head lines wi th
unide-rgrou.nd cables-

.To extend ditiuinser-viceý to MEA's suburbani
S ertviCe a r ea in order ta-- persu.ade those people to uÀse e-ýlectricity
f (.lr t hei l:1 1i vinrgý as iell1 a s to boost the p ro DduÀc t ion o f

1giu t ura se.toauaclurlsc o nd lvso

.To utiJ.izp pLainningq and maniagement thnlies in
rder tht he ithpLa.n iefctv l laid down, PC:.ono1-mically

1la riied ianrdf technically sounid. The management techniqu,-e will
monît~r theprojec manaement to attain thegal

-D.3 cp

T he so pe off Ch i.x th Power D i,:-;t r itýu t.ion.r SysteM
ImrprcovPment i.irid sxaso Pla 1s fi ly , ta ) "1- t nst.1t and
ins. î dv.1. istribuition J.iite ta mp !ive an * xpanr-ýý the p (-)w e
dt ribuion syte Ls rJuie durîr1 he fica er 97

.191 a t Pev ery utlztovlae1vladscnlta( study
th existin ri sace nl dev(-idopped i rinical innovtin i D-1S n

ofdu ta futh er employ t hem in ir M EA distrýîiuti .o n S ysý-,t e n where

t he six th pl1anr c anr be(- divided inrito( 5



2) Subtransmission ine system program which consists
of the following wnrks:

o Construc.tion of 115 and 69 kV overhead lines

o Construction of 115 and 6q kV underground
cables

3) Distribution system program which consists of the
following works:

o Construction of 12 and 24 kV primary lines

C Construction of 416/240 V secondary lines

o Installation of 12 and 24 kV distribution
transformers at various sizes

o Installation of new and replacement of old
revenue meters

o Installation of capacitors at various voltage
levels



5.1.4 Impenentatori

Substation an-d sub transmission lune projec ts norrnaily
require over 12 months for survey, design, procurement of
materials and equipment from abroad, construction and
installation, testing andi comm.ion ing. The distr ibution
projects which directly &rvolve with services to customers; C.e.,
construction of distribution lines and installation of
distribution tranîsformera, revenue meters and capacitors, take
less time thar, a year rince the construction will be done
according to the construction standard and the eguipment will be
mostly taken fron the stock reserve.

However, nome projects which are highly technîcal or
require urgent compietion or unlikely' ta be donc by MEA such as
some civil works will be contrected out partly or completely on
the turnkey basis-

Procuremnent of vehii:les and equipment will take at
least a year. The research arnd development projects will
concentrate orîly to MEA's distribution system and require the use
of both hardwares and softwares and also the service OF
consultants. The iîplementation period is planned t.o be withiî
two years..

Figure 5-1 shows MEA 's organization chart. Names of
pet-:onG holding various positions can also be found in Appendix



FIGRE -1i MEC 'S ORGANI ZAT TUN CHAR r

BOARD' OF DIRECTORS

GENE RAL MANAGER

Deputy General Manager__
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Plan & Project Bureau_
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Deputy General Mar
(Operations)
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!Customer Services
Depar tment

Sysi
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5-2 ~ hjs r E ~t~r~Pr,.tr

The future~ projects unrder the 6h NESDP ca-n be grauped
inta 5 categories ats follows:

Category 1 - lubstatio
Ca:tegory 2 -- Subtranr'siniioî Lirie
Category 3 -Distribution

Cattegory 4 -Vehicie & Equipment
Category 5 -Research & Development

Ench cattegory consists of serveral projects. Every
project will be given a group of numbers.. The first two numbewý
represeit the yerr of project completion, while the third belongs
to the category and the lact two numbers are the runring number-.
The investment fiourez whjch are enclosed in pareritheses aîre
those of the on-going projects from the Sth NESDP.

Details of each project together with the project
component, the associated irivestment cost in bath foreign and
lIocal currency for each year are tabulatei irn the failowing pages
(See Appendix 4 for more details):



: Project Cost Required
Project Project Name - +-----

No. F LC Total

CATEGORY I-SUBSTATION
i (Details of substation equipments are shown in Appendix 5)

(2. 08) | (112. 8)
t 87.1 t Substation 1987 (87.75) 119.291 119.29

t(13.47)|(57.91)

88.1 t Substation 1988 (44.44); 15.30; 15.30

89.1 Substation 1989 219.16 131.99 351..15

90.1 t Substation 1990 t 96.04: 61.061 157.10

91.1 Substation 1991 187.711 141.291 329.00
(129.2)|(41.55) (170.7)

Subtotal I-Substation t 502.921 468.921 971.84;

Contingency t15.09 14.07; 29..15

Price Escalation 166.71: 83.311 250.021
t(129.2)|(41.55) (170.7)t

Total I-Substation 1 684.711 566.301251.0M

CATEGORY II-SUBTRANSMISSION LINE!
t tI t (1.9)1 ( .1

.87.2 Subtransmission Line 1987 (4.2) 6.651 6.65
t (2.1) (9.7)

88.2 1 Subtransmission Line 1988 (7.6) 19.18 19.18

89.2 Subtransmission Line 19ï9 1 24.601 64.18 88..78;

90.2 1 Subtransmission Line 1990 1 44.721 115.981 160.70!

91.2 1 Subtransmission Line 1991 57.721 143.541 201.261

ssion



Project Cost Required
Project Project Name ------ +-- ------

No. FC LC Total

CATEGORY III-DISTRIBUTION (93.7)(350.4)
?7.3 Distribution 1987 (256.7) 344.12! 344.12!

S(84.8)0321.3)

88.3 Distribution 198G (236.5) 362.591 362.591

89.3 Distribution 1989 266.92; 421.161 648.01

90.3 Distribution 1990 211.93 303.521 595.45é

91.3 1 Distribution 1991 221.221 406.241 627.46;
t t (493.2) ( 178.6) (671.8)
Subtotal III-Distribution 660.07 1917.61 2577.71

Contingency 19.801 57.531 77.331

Price Escalation 280.89: 209.121 570.01!
(493.2) (178.6) (671.8)

Total III-Distribution 960.761 2264.31 3225.1

( CATEGORY IV-VEHICLE TOOL AND
TESTING EQUIPMENT

89.4 Vehicle and Equipment 1989 45-141 39..80 84.94

90-4 Vehicle and Equipment 1990 11.691 9.841 21.531

91-4 Vehicle and Equipment 1991 19.65: 14.22: 33.87t

Subtotal IV-Vehicle& Equipmenti 76.47 63.87 140.34:

contingency 2.291 1.92: 4.21:

Price Escalation 23.691 13.491 37.18:

Total IV-Vehicle & Equipment 102.46i 79.27; 181.731

CATEGORY V-RESEARCH&DEVELOPMENT

88.5 1 Research & Development 1988 -10.00 0 i1.M
91.5 I Research & Development 1991 33.981 31.761 65.74

- ------------------------------------------------------------------- --------



* Project Cost Required
Project Project Name -------------------

No. FC LC Tota

Subtotal V-Reaesrch&Development 33.981 41.761 75.74

Contingency 1.021 1.251 2.271

Price Escalation 10.77 8.13 18.90;

Total V-Research & Development 145.77! 51.141 96.91

TOTAL COST REQUIRED FOR THE
SIXTH FICE-YEAR PLAN

I f (634.3) 1(224.2) (858.5)
A. Subtotal 19i7-1991 1400.51 2041.7; 4242.2

B. Contingency 42.021 85.25 127.27

C. Price Escalation 1 528.251 453.29 981.54:

D. t Grand Total 1970.7 3380.31 5351.01
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



c onetto

FOr- Most nf EGAT'a~ prolects, suppliera ft r .Tcpdfl,(err- nai.Oy 7  France, iJ.i<- and usA have been damrinating the market,B Wi th the Japanese contrai 1.inq mare thon~ M per cen t of t:he mart c hare. A list of Canada'n potentiâl competit(ers is beirqdispiayed below- They are suppJlier*s whc> were awarded cantracts iniEGAT's prevjaîis thermal and hydrn e.lectric projects.

92DcLa2t

1. North, Rarjgkolk.
2. South Bangkok
.Mac Moh #1-

4. Mae Mah U 4-7
5. Mae Mah # 8-

Thermal
Combined

Babcock-wilcox
Mitsubishi

Babcack-Wilcox
CEMAR

M-E Canada Power
systegns

Waao Ner Bjira
Mi tsubish j

K WIU

Westi nghause

ELIN
Fuj i
Fu.ji

ELIN
Fuj~3i

Tashiba

ELIN

West inghoijse
Mitsubîsh j
FRANCO TOSI

Fu.i!
Fu~ji.

EL IN
MtjsLbishj

Tosh iba

AEG-KANIS

AEG H.itachi
RHEL Hi t;achiî

Mitsubishi itsubishi
Fu ji Fu V

.hneI Wroclaw BHEL

Wo r P,

int-02



Poteniti al c:ampeti tors at PEA and MIEA are relat.ivelysmaller in size- The Japariese are onily able ta capture less th__50 per cent market share in these two organizations. The Kot-eam,>Taiwanese, French, Italian, and new corners from the Eastern Bloccounitries share the other haif of the cake with a number of,
experienced local manufacturers.

7. Procureinent

Procurement i ri ail Thai governiment agencies are
generally done through bidding. There are several forms (Dfproc:urement methods or biddir.gs, mainly determined by the size or
total value of the procurement package and the source ûof
f inancing. Procuremerît methods could be classified ir. ta

1- Local procuremegt
2. Foreign procurement

7.1 Local procurement

It is normally stipulated in the terms and
conditions for local procurement that only local companies areeligible to participate in the bidding. Local companies isdefirued as comnpany which is registered with the .Ministry ofCommerce under the Thai Business Act and has its domicile in theKingdom of Thailand. Goods and services procured under thismethod cari either be available locally or imported. Howeve efurud for the procurement will be from local sources only, such a .from the government's budget, or from the agency's own revenue.«Therefore, aIl price quoted must be in local currency, the Thai
B aht -. Ail correspondence and documents are written in Thai
Language. Local procuremerit is again divided into ..priceernquiry" and "bidding", depending on the size or value of the



7.2 Foreigni proc;jrement

There are mny laIrge tun:Je' projects wh ich req'uire
sophisticated technical kr:ow how anid/or h.igh mnvetmen t- Wz
Thailand is a developinq courntry, it je impossible for the
governmertt ta shoulder ail the financinq required irn these
irivestment project.. These exec'itinq a:qercivs thenr turr tar
overseas sources of financir:g, i., ADB., 1BR0, export credits
from the suppliers country. etc:. These financial institutions
would rormally set forth conditions that procuremeit shauld be iun
the form of international competitive bidding (1C8). Therefore,
in projects which are financed by Fojre.ign boans, foreigni
companies as well as local companies are eliqible ta participate
in the bidding. Irnvitat.ions ta ICB are announced in local Thai
and Ersglish newspapers at least three months before the closiig
date. Bidder is allowed ta quote either in Thai Baht. bidder's
own currency or currencies of the countries suPPlYing the goods.
Sid offer must be arcornpanied by a bid bond equivalent ta at
least five or ten per cent of the bid, whîch ever stipulated in
the bid conditions. Bid resuits wou.ld normally be announced ane
hour after the closinq time. However. it may take the agency
three ta four months ta complete bid evaluation and afficiaily
anrlource the name of successful bidder -

Recommendation for bid preparation-

tt is recommended that bidcier should adhere ta bath the
commerc:ial terms and technicajl specifjc:ations given in the
bidding documnent, If the bidder bas any offers that deviate from
the main specification, be At more berwicial ta the execLItin(7
aoency techr:icalwise or costwise. they chould only be proposed as
alternative pffers. The mai.n offer should always be in accordance:
with requirements stipulated in t.he bidding document. Bidder
sbould also be precise in answering the various commercial and
technical questions, irrelevant or supportinq information could
be included in~ the appendix part of the document-

Normally, loc:al agent would play a vital roie in
assisting and adivising the bid4ier in, document preparation. b



~Ek Recom~endaj~on

BlDçoirsiRij'-tjneýý. inir-~Ln

The c-,i rui cf S CC. i iri L)in bu 1ri i riiThailand are to pla ci' nreirqsrtg n o lri , tribasis and ta be preserjr in thieý counttry frequent.ly asposle
T h is ca n vert-y w e 1 e ,Je m c)rist ra ted I-y te u i1c c. i ini marpkeof Most Japariese c)an.z mp~ om Eunia copre s.

It i-- nr iÀrinomi in Thiadfor- a prno-ess of projectfeasibility s-tiey , Spec ifi ca tion Jr af tinriq o r tender dacu .tm enripr-epar-atiri i:ndi( tender issuanc:e ta take 4 to 5 yearS to c.omPlete.
Gettirii, inr touch- wiith the execurinq àc- in the eartl1y st agec;(
pr-ovides a i:cmpzirny the adt(vanv.ages o.f

a) Reiru9 able to obtairw firzt haic infojrma-:tion of th -jeproject for the çcopany's Planning purpose and

b>, Beirugý able to ifunethetedrpsfitonS
hhat L t places: tht Dman in a moreý favourable position cor b.h c
cof) n pp- t i t Ors i i less fcivourable po-sitionrl Visitinqc: the cl intýsre qiju -1ty g i ves ân im pre s -Jc i tha iit the,- cam p any isr~1y
enthiusia.tic: tu do usies with bhem-



B) Branch Office. The c:rjrpany wC>lLd be able ta carry
out in Thailanrd ful.l business .activi ties of i ts headquarters-
This: form of business is desirable only whc'n headcj'uar tor' wishefs-
to re tain i ts identi ty an-d ha~ve fullI c:onr~o]. o f the compauy ',
policy. However, under Thai Busine~ss Act, headquarters has to be
fully responsible for any liabîlity that rwccur au a r esilt of
its branch oFffce's noratio inj- That1ard- And as a branrch office~
is normally 100 per cent foreion owned, A .i' r-ot beirri
corisidered as a TImai business entity and, therefore, its business5
ac:cess may be restrinted in some sec tors of the eco-owny under the
Alien Business Act.

C) Local Agent.Ca-adiar conpony should go througîh
careful study of severai potent.ial agents before selectîrmg orne,
takirrg into cor-isderation its market knowledge and experience,
technica. capability ar-d fir-arcial strermgth. A Canadian company
will have the least involvemnt an-d risk in this form of
representation. However. At is reconrencjed that a representative
from the company should vi.sît the agent and it.s c:lienrts at least
once or twic:e a year-

O) Joint-Venture. This form of business shauld be
considered whem there is alreaçty a large market for the company's
product.s. A joint-venture rnay also be set up in antiîcipation of a
c:oming project; ie.,t.o vie for a power plant construction
project. A Canadiari comparry has to be more cureful ini selectinq
its joint-venture partner than in selectino a local agent as in
joint-venture, equity participation is involvedi A oood local
partnier wiil bring aJorm to the joint-vyet.ure its market
krmowledqe,, valuable con tacts in, bori t:he private antd pub lic
sectors anîd poiltîcal irifulences, if thes are any.

Oppor tuni ities for Carradian products and technologies
exist in the areas where local manufacturers lack knowledge and
experiences, Manufacturers ini Thailand are able to supply varj.ous--,
kinds of basic electrical equiptnent requîred in the low to high
voltage installations; Ce, insulators, hardwares, transformers
UP to 20 MVA, aluminum corîductors, transmission line towers etc.
There are also approximately 10 local civil, mecharical, and
eleutrical engineering companies that are capable of undertaking
large projects either independently or in ,joint-venture wîth



power Plant simulator,
dispatc:hing centPw
high vol tage direc t clirrùnt traimispvi,
extra / ultra high vOltage(EHV/UHV) transrimission.
turnkey thermal power Plant,
EHV substatiori and switc:hyard,e
con trol andI measur ing instrument,
communic:ation and telecommurication equipmen t,
etc.

In the service Sector, Canadiai consultants Mnay f ird
opportunities ini the areas of power system efficiency
improvement, management informaiori system which- involve computer
software development, power plant waste management, systemn
reliability improvement, Personnel training, etc.

In conclusion, the Electricity Generatîng Authority of
Thailand (EGAT> is the largest potential client of Caradian
suppliers in the power gerreration and transmission sectors. EGAT'
has tu carry on its mandate to develop new power generation
projeets to Meet the rapidly growing power demand which As a
resuit of the c:cuntry's flourishing economy. Projects on the
development plans of Provincial Electricity Authority's (PEA) and
tletropolitan Electricity Authority's (MEA) mainly concentrate on
improvement and maintenance of the existing systems,. Therefore,
opportunities for Canadian suppliers at both PEA and MEA are
rather limited.



APPENDIX I

EGAT'S EXECUTIVES

QGenieral Manager
Pa'OPat Jztvanialikorj)ri

o) DeputY Genierai Maraei Amnitain
Prayura Caluf

o Deputy Gerieral Maniager (Account & Finance)
Jujit Kafnbhu

o Deputy Genieral Maniager (Ta-m)io y$tem Operation)
S oinb ù () n M anrie cnia vac

Q ept Gprneral Maae PwrPlant O-pera-:tion)

* Depuity GnraMage(HdoPw & ranszmission Syst.em
Jrid Aphaiph--uminaàrt De vel opgnent)

* Deputy GerieralI Managner (Thermal Powe--r & Minie Development)
ChaimonSuhpnci

o Asistnt eriralManager (Service)

o sisatGenieral Managetc:r (Accounit & F-inanrce)
NQngqkrari hnhnynyn

oAssistantri Genýreral Manag4cýý r (ranismisionSyte itean
Vilas Uaca

o AssstantGeneprai. Maniager(Tasiio ytm prti)
Somvn kPc>sh y ,an a



" Assistan . enr& ManiaqLe (Thermal Poweer DevCloPm.n t>
Preec:ha Chu.ri q wa r anra

" Assistan t GnrlMngr(Minje Dcvelùpmwet)
Praser-t Chumroum

o Di rec tor , Genieral ~evc eatnn
Visuîit t Janilekkia

a Dîrector, Procuremenit Departmerit
Prasit <Srivichit

oDi r-cto:r SuPPly Department
Pisuî tt uO'Pg)etFpisa.1

o- Di rector , Tprnspor-taion)r Depar-ietmprnt
Chae-rngQsts kh

o D iec:tor , Personnrel Departmrenit
àC)M k ua i Wa ttakeeku-l

o D irect.or, Trrininrg Deýparittmen.rt
Su pa see Kamo)lyabu).tr-a

" Dire ctorp, Safety otv Departinent
Pavong(.- Ekarat

G Dire C:c'r, M ed ical a rid H eal-ibh De(p a ptminrit

U uiecer S e (it ity Con)ri O f f ice D p-rtmnenrit

C) Direc:tor Budget Depar-terit



0 SuPet'interidarit, Recgior, 1
Waraivat Navart-ýtt

o Superintendant, Req.oi 2
Supo1 Alue-a-nan ta

o Superintendant, Reqion .3

Uthit Sunthornpradit

a Superintertdant, Regiion 4,
Pratuan Soo-)nprasert

a Direutor, S-ystem Cperýatior Departrnent

o DirPc:tor Effic:icric'y Con trol Departimerit

o Direcm:tor Ch.mical arnd Arialysis Department

o Director, ehria Maintenance Departmen:t
YeeniVjraut

oDirector, Electri1calManeîneDprtet

w a ser itend antu r t-f: uribl a

Sar et m q M akrsr

o SueriteîdaitSirkitDam

o S upr)e r inihe J a ri t Sr inriagar t i ri Dam
Vir-avaztnia chlayon



oDirector, Transisýsion Systen Ençîineering Dpartment
Kraidej Ansi-tsi:ka~

" Director, Transmissioîcn Sy4stemr Cons t ru-cti on DeHpiari-tmEànt
Chalee Mallikatmas

" Director-, Hydro Pciwer Eniginieeringreitmn
Taweesak Mahasanda-:ria

o fDirector, Hydro Power Coristruction Department
c0bhasý Charipayom

o Director, Thermal Power Eng.iieringj Departiment
Khien Vorigsuriya

o Director, Thermal Power Construction Departiment
Piroi Pochanart

o Direc:tor, GenieralCosrcinDarmt

Ci Director, Mine Enigine--eririg DEpr->ttmnent

oi Director, Mine prtinDepartmenit
Boot)n ch ai Jw al

oD Diectore, LglDprmn
Panca Pempongarn

o Direct.or, Interni. Au-dit Department
PilaiPimonsn

o Director, EonmcPulicyDertet
Viroj Ncpa-ýkiuni

o) Director, Systemns Planning Department

" Director, Oopcorate Planinqi, tO«ffice

" Director, Public Relations Departinent



APPENDIX II

PEA'S EXECUTIVES

o General Manager
Dr. Vira Pitrachat

" Dep'ity General Manager (General Affairs)
Mr. Sawa!rd Puipunthavonq

o Assistant General Mainag:er- (General Affairs)
Mr-. Sjombaât Wienigkaew

" Deputy General Matnager 'Econo:m.ics &Finance)
me". Pravit Vetc:ho

" Assistant Gener-al Manager
Mr. Damrorig D)amri.anait

o Depiuty GnrlManagýer t eatos
Lt. Coi.. Aroonr Kae--wsorithîi

o AisatGenierai Mainager
Dr.- Chuleponqs Chui-tlakesaz-

0 Deputy Generalî. Manariýger- (Tchiqe
Mr. SrskiSnvns

oAssistaànt nelMnar
Sub Lt.- S-un'an(dh Chaowanïiprcee-<ha

o) Deputy Genieral Manager (Pl1ann.ing,: & De:ve-lopment)
Mr - Sa--kolWnbdh

oD Assistant General Manager
Mr- .Sun thorni Tan thavorni

o Manager Aujiting Oiffice
Mr. Vîrul. Puvakul

* Manager O)ffice of Geniera-l Ma:nagicer-
Mr.- shaiJbol punya



" Manager proc.uremerit & Trraispo-rta*t.ion Depétrtmeit,
Miss Orawan Kochariania

o Manager Econolnics anid Budget Depiartment
Sub- Lt. Arun Wangsuike

o Manager Accouniting and Finance% Depaýrtment
Mr. Kriengsakdi Kantarugsci

o Manager Maintenance Departinent
Mr.- Pracha Thitathan

o Manager Construction Department
Sut). Lt. Archini Jotiszalikori RTN

" Manager Engineering Department
Mr. Chui-thara-:t Leerabhandh

oManager Service Depaàrtment
Mr.- Chalor Adhibai

* Manager Civil Engineerinc. & Arhtcue epartmlent
Mr-. Manop Chaiyakam

o Manager P'lanningý Department
Mt-. Thjanu,. Chinkruca

* Manager Developinent Depéîrt.menit
Mr. Phiavut Ja.vana-zyotini

o Maý:nager Office- of RUrail Electrification
Mr. Vibulya Kuhirun



APPENDIX III

MEA'S EXECUTIVES

" GeneralManager
Dr. Anai Atialksana

" Deputy General Manager (Technical andi Planning)
Mr. Bongsnid Snidvongs

" Depu.ty General Manager (Administration)
Mr-. Boontip Krisnapkiakdi

o Deputy General Manaqer (Operations)
Mr - Kasem Ku1arbkceo

o Deputy Gereral Manager (Service)
Sub.Lt- Bhadhi Imchitt

" Director of Property and Internai service Dept.
Mir. Saeri Limpîti

" Director of Plan anid Project Dept.
Mir. Precha Pramkhich

" Director of Engineering Dept.
Dr. Thongtai H-ongladaromf

o Director of Purc:hases and Stores Dep t..
Mr - Wanawit Thammawanich

o Director of Power Economios Dept-
Mir. Namchoak Rangsiyawat

o Dîrector of Power System Contrai Dept.
Mir. Thongchai Chaiyanil

o Director of Power System Maintenanc:e Dept-
Mir. Sombun Khaowsam-anr;g

Dept.



o Director of Baniq Kapi Djsrrict Office~
Mr. tlanochya Chirctpho

o Director of Khlong Toei District office
Mr. Supan Sa-riguartpar

" Director of Yar, Naiwa District office
Mr. vinai Piaptanakul

" Director of Samut Prakarn District office
Mir. Sombhorn Bamrungruk

a Director off Samsen District office
Mir. Sornyoh Chantaraskul

o Dîrector of Thon Suri District office
Mir- Thawaj Duinrongsiri

o Director off Rat Burarna District office
Mir. Ainphol Wongcharoen

o Director of Nonta Buri District office
Mir- Thawîl Klangsin

o Director of Bang Yai District of fice
Mir- Dunirong Tiranarat

" Director of Min Suri District office
Mr. Vicharn Naru.pit.i



APPENDIX IV

DETAILS ON MEA'S FUTURE PROJECTS

i Investment Cost (Million Baht)
Project Project Title & Component -

No. FC LC Total
-- - - - - - - - - - - - - ---------- ----- -----------

87.1.Q1 Construction of Bang Ping 1 (45.660) (14.147) (59.807)
distribution substation
115-24 kv

New substation, 2x40 MVA 16.407 16.407
871.02 Addition of Lumpini dis- (34.345) (12.931) (47.276)

tribution substation,
69-12 kv

Increase capacity from -11190 11.190
2x4O to 4x40 MVA

07.1.03 Addition of Petchkasem (4.750) (1.003) (5.753)
distribution substa-

j tion , 69-12 kV

Increase capacity from 0.824 0.824
t 3x20 ta 2x20+40 MVA

87.1.04 Acquistition of 8 pieces - 99.156 99.156
1 of land for substation

construction
87.2.01 Bang Ping distribution (2.920) (1.536) (4.456)

substation 115 kV cable
connection

Line length 0.6 cct.km., 4.75 4.875
1x800 sq.mm., 2 cets. i

87.2.02 Lumpini distribution sub- (1.264) t (0.430) (1.702)
station 69 kV cable
connection

Line length 0.2 cct.km., t 2.240 2.240
1x800 sq.mm.

87.3.01 t Construction and modifi- 1 (42.838) (16.941) (59.779)
j cation of primary line, 1

12 & 24 kV
* Line length 205 and - 179.001 t 179.001

60 cct.km.
07.3.02 Construction and modifi- (40.841) (3.509) (44.349)

* cation of secondary linel
,416/240 V

1 Line length 500 and - 1 83.716 t 03.716
1 200 cct.km.

87.3.03 1 Installation of distribu- I (98.348) 1 (38.376) (136.724)
1 tion transformer
1 Various sizes, total Capa- - 21.769 1 21.769
1 city 179.982 MVA

1 87.3-04 Installation and replace- (60.507) i (27.996) (88..503)
1 ment of revenue meter
* Variaus sizes, total 1 - 79.882 79.882

1 54,000 sets,
-t----------------------------------------------------------------------- ---------- t



DE-

-vestment Cost (Million Baht)
Project Project Title & Component

No. FC LC Total
E---------------------------------------------------------- ----------- -----------

Installation of capacitor ((14.156) (6.96) (21.052)
Various voltage levels, 3

total 97.5 MVAR
87.4.- None -

87.5..

Total investment cost : fiscal 1987 (345.629) (123.772) !(469.401)
-502.726 502.726

88.1.01 Construction of Klong Sarni (44.443) (13.472) (57.915)
distribution substation,
69-12 kv

New substation, 2x40 MVA - 16.882 16.8G2
capacity

88.2.01 Klong Sarn distribution t (4-399) 1 (1.262) t (5.661)
substation 69 kV line
connection

1 Line length 1.0 cct.km., - 12.015 12.015
1x800 sq.mm., 2 circuits

88.2.02 Lard Prao waterworks 69 kV (2.888) t (0.709) (3.597)
1 line connec tion 

CLine length 0.2 cct.km. - 12.015 12.015
E 1×300 cct.km. under-

ground cable and 4.5
cct.km., lx4OO sq.mm.
overhead line

38.2.03 Samrong waterworks 69 kV (0.359) (0.083) (0.442)
line connection

SLine length 0.5 cct.km-, 1.432 t 1.432
1x400 sq.mm.

t 88.3.01 t Construction and modifica-t (42.838) t (16.941) i (59.779)
1 tion of Primarv lins.



1 Investment Cost (Million Baht)
Project Project Title & Component _ -

No. FLC Total

capacity 183.552 MVA
88.3.04 | Installation and replace- (60.846) (28.015) 1 (88.861)

a ment of revenue meter
| Various sizes, total a 82.687 82.687
,54,800 sets

88.3.05 1 Installation of capacitor (11.831) (5.773) (17.604)
avarious voltage levels, - 3.217 a 3.217
j total 01.3 MVAR

88.4.- None
88.5.- None -

Total investment cost fiscal 1988 t (288.627) (100.419) (389.046)
at438 .23'9 1 43023

a----------------------------------------------- -- --- a - - -- - -- - -- -

1 89.1.01 Addition of Bangkapi
transmission substationa

1 230-69 kV
Increase capacity from 44.060 23. 9 8 6.043

2x100+200 to 3x200 MVA
t 89.1.02 t Construction of Teparak

distribution substation.
1 69-12/24 kV

1New substation, 3x40 MVA 1 66.97713.6 0.4
8 9.1.03 1Construction of Ramkam- i

1 haeng distribution sub-
station, 69-12 kV

New substation, 2x40 MVA 56.340 410 9-5
89.1.04 1Addition of Pathumwan disC

tribution substtion,
6ý 9- 12 kV

1Increase capacity from 1 14.026 1717 2.4
2x20 to 2x40 MVA

89-1.05 Addition of Bang Pood dis
i tribution substation,
69-12 kV

1 Increase capacity f r o m i 26..600 1 1 1 3a.084

a2x20 to 2x4 MVA

1 89.1.06 1 Addition of Thonburi dis-
f a tribution substation,
Sb69-12 kV

1Increase capacity from 69.023 14.q i.2

a534.518 90.858

t40 -- 797a110. 620

2 x40 to 3x40 MVA



Project 1 Project Title & Component
No. FC LC Total

I I
f ____ f

89.2.01

89.2.02

89.2.03

89.3.01

89.3.02 i

89.3.03

89.3.04

89.3.05 1

89.4.01

f -- - - - I - - - - - - - - - - - - -

-- - - - - - - - - ---- ___

Chidlom transmission sub-1
station - Pathumwan
distrubution substationS
69 kv cable

Line length 2.2 cct.km,
1x8OO sq.mm.

Teparak distribution sub-
station 69 kV cable
connection

Line length 1.0 cct-km.,
1x300 sq.mm., 2 circuits!

Ramkamhaeng distribution
substation 69 kv line
connection

Line length 2.0 cct.km.,
x800 sq.mm. underground!
cable and 3.0 cct.km.,
2x400 sq.mm. overhead
i in e

Construction and modifica-
tion of primary line,
12 & 24 kv

Line length 185 and 60
cct.km.

Construction and modifica-
tion of secondary line,
416/240 V

Line length 460 and 185
cct.km.

Installation of distribu-
tion transformer

Various sizes, total capa-1
city 172.382 MVA

Installation and replace-
ment of revenue meter

Various sizes, total
52,000 sets

Installation of capacitor
Various voltage levels,

total 72.3 MVAR
Procurement f construc-

tion equipment, vehicle,
tool and testing equip-
ment, 22 items

- -- - f:- - - - - - - - - - I

11.498

5.947 |

13.745

64.126

51.020

101.223

79.377

14.068

57.221

f I
I I

f f
f f
f f
I f
f I

213.482 39.980
f f
f f

I f
f f
f I
f f
f f

10.541 16.4:38

f f
I f

f f

35.018 48.763

220.927 - "

f I

I f

86.043 I 137.063
f f
f £
f f
f f

65.864 167.087
f I
f f
f f
I f
f I

117.751 197.128
f f
f f
f f

9.978 "4.046
f f
f f

47.412 104.633
f f
f f

f f
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1 1 Irvestiteri,t Cost (Million L3ztkit)
Project Project Titie & Coinponent i----------------
No. FCL oa

- - - - - - - - - - - - - -g - - - - - - - - - - - - g - - - - -

gNog

- - - - - - - - - - - - - -g- - - - -g- - - - -g- - --g-

To a gne tm n gos g i_-a 20 1 7t::1.07ý 15 .2

9010 gosrcinofKn ecI

i gitiuinsusain

Toa Newten cstîn fisca 1989 606785 731.0 97-086

90.1.021l Cons-ztruction of Ting LetH Il
l distribution substation, g

g g 69»ý12 kvgg
ggNew subs,-tation, 2x40 MVA 160.670 1 36.408 97.086

Cg g : cp a City l gl90-1.03 Constrction of Tonq Lor gi

g g dr ibutio ri suL- baýtion,g

capacity gro gl975 445 1.7

g 0 .2.01TrgLditribution s ition

913.2.1 lonirg Lor distributio sib
g g station 61 ýkv cabl (7:

coniec:tC3n g

Lirne.- lenigtk, 2.1 cctk1 71 210 ;19327 52. 06L

g lxSO sqmm, 2 circsitst

'90 -2.2 KLmin matcs d.isàrbuýtio
subséti9 69-k ca e

connection
Line lenigth 215tk. 270 932 4.6

-- - - - - - - - - - - - - -- -- - - - - t- - - - -
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-Investment Cost (Million Baht)
Project Project Title & Component

No. FC CTotal

90.2.04 Bang Plee transmission
substation - Bang Bor
distribution substation,

* 115 kV line
1 Line length 1.5 cct.km., 17790 5 5.998 73.780
S1x800 sq.mm. underground!

1 cable and 18.0 cct.km.,
1x400 sq.mm. overhead -t
line

90.3.01 1 Construction and modifica-
* t tion of primary line,

12 & 24 kV
Line length 185 and 43.336 189-339 232.675

60 cct.km.
90.3.02 Construction and modifica-I

1 t tion of secondary line,
416/240 V

Line length 460 and 54.899 89.070 143.969
| 185 cct.km.

90.3.03 1 Installation of distribu-
* * tion transformer

Various sizes, total capa-1 111,010 63.4538 17.268
city 175.716 MVA

90.3.04 Installation and replace-
ment of revenue meter

* Various sizes, to tal 85.083 123.479 1 209.362
52,000 sets

90.3.05 Installation of capacitor
1 Variaus voltage levels, 15.411 10.810 26.221
1 total 75.9 MVAR

90.4.01 Procurement of construc- 1 15.954 12.402 28.356
* tion equipment, vehicle,

tool and testing equip-
f * ment, 8 items

Total investment cost : fiscal 1990 519.433 * 704.937 1224.42

911.01 Construction of South
Thonburi trancmission

f subs tation, 230-69 k V
New substation, 2x200 MVA 78.090 69.214 147.312

c apac i ty

- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -
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I nvestmert CosZt (Million Bah't)
Project Project Title & Camporient ---------------
* No. I FC LC I Total

91.1.02 Construction of Pak Kr*ed.
distribution substation,

1 69-12 kV
New substatian, 2x40 MVA ~ .. 20 38-401 1103-691

* capacity
91.1.03 1 Constr-uction of Silom 2t

f ~distribution suabstatian,'
--12 k v

New substatiari, 2x40 MVA 65~.289 138-401 1103.690
I t a tcf t t

191.1.04 1Canstruc:tn of Bang Bor i
d is t i bu tin subs t at ion

i 115-24 kV
*New subsatia, 24O MVA 1 67.078 39.447 I106-525

191.2.01 Barig Bar distribution su-b-H
station -- Union Trextile
Ca)., Lt. 11S kv n Ittt

f Lirie lnh1.0ctr.9-366 1 40.997 1 50.363
1x400 sq.imn

9?1.2. 02 IPak Kr-ed distribution sub-
staion69 kv line

c:(- ir týc t f.c)r

Line 1en:i-jth C 0.6 :t . k m. ,020 19. 3:..c 2.2 4

0
c'

180cc:t.km- unider- f

* , g~rounid c:able, .2 crui
i and ý5.5 cct.km., 2--x4oo*

s-q.mnm. vrhd n,2

-12. 03 ISilom 2 distr-ibution subs-1
f tation 6,?kWline t

connectiont
ILina engt 2-5 .c.m.,15.14 283. 625 437j749

1x3Osq.mm. undergrndl tid

cabe,2crut and i

0.5 (:Cct.km., '2x400t t

t sq.mm. overhead lirre
: 9..2. 04 South Thoniburi - Taks-:in

i road 69 kVline,
L inre .1enriqtrh 0 :t km 51.436 :33.04 140.345

t7 m f ar Jert: - i(

I cétiIe, 4 cicisand t

I f ( ve:rhead line, 4
ci r .i



n vest ment .o t 1 i. o t n B ahtPi
Pr je t rOlI~tt i . ~- &L~)<lr.ttf(~I ..-----..... ...-..........-...Project P poject Title & Component

No FC LC TotalS
---------

91.3.01 Construction and modifica-
tion of primary line,
12 & 24 kv

tLine length 185 and 60

1 91,3.02 Construction and modifica
tion of secondary line,
416/240 V

Line length 460 and 185
cct-km.

91.3.03 Installation of distribu-
tion transformer

Various sizes, total capa-;
city 179.131 MVA

91.3.04 Installation and replace-
ment of revenue meter

* Various sizes, total
* 52,000 sets

91.3.05 Installation of capacitar
Various voltage levels,

59.7 MVAR
91.4.01 Procurement of construc-

tion equipment, vehicle,
tool & testing equip-
ment, 1items

91.4.02 Procurement of construc-
tion equipment, vehicle,

* tool & testinq equip-
ment, 10 items

91.5.01 Digital mappinq system,
5 100 %

91.5..02 Transformer loatd manage-

60.064E.

57.369

119.220

90.259

12.691

19.687

9..595

39.252

6.520

222. 540

92.066

67.378

128.311

9.047

12.917

6.541

36.234

14.904

149.435

1:6.598

218.570

21.738

32.604

16.136

75.406

21.424
ment, 100 %

Total investment cost : fiscal 19i 775.212 953..270 1728.402
------------------------------- --------- ..---------- .....

t t

Grand total investment cost (64.256) (224.191) (058.447)
1970. 746 330 .250 ~ S '96

- - - - - - - - - - - - - - - - ---- - - - -- - - - - ---.,. -- - - - - - - --. -- - - - - --



SWAEDII OF EIJIMN lED IN IG'S DISTRIItJITN SRSATUO

9jojt-Ma-i 88-1.01 : îoepwan Distribution S&tie, 69-12 Wv S*oect CMe
:~ Mm 9M tioe, 2x4D INA Caaity, Inéiow TM thîit . illion MU

-fC L Total
item Dsription thnit MayIht Ti MatLabour Eç.t Ote Tot <FCUL),'

civilhi&kg
1) WwLad Eleyating, Fne,h kW > » 1 - 0.75 0.22 0.03 - 0.99 0.99

2) Fudtion for Pom Trusfaruw Ea 3 - 081 0.13 0.02 - 0A9 0.%

13)>indve staton iding (3 B«) U* 1 4-37 1.67 0.21 - 72 626
4) Steel Tou and WLF Radio Systa Ui 1 0.37 0.14 0.37 0.07 0-03 - 0-61 0.98

esFGi Iuatear~t of SËsation
5) 69 W 3 S Ftal Clad St d I 117.77 4.02 - 0.12 0.01 - 4.1621.92

In<hur Mëalclad Sâitchgjwg
I6)2 knehing (2m X 25A) Set 2 I0.77 0.39 - 0.01 0.01 - 0.41 1.18:
I7) 12 W km-etion (25» 2A) Set 3 I1.16 0.59 - 0.01 0.01 - 0.61 1.76

8) 12W Feder (8» 25IçW Set 12 3.41 1.13 - 0.0 0.03 - 1.81 5.22
I9)12 kY Cmite-aM 'M 25A> Set 2 I0.57 0.29 - 0.01 0.01 - 0.71 0.08 1
I10) 12 W staio erie T.45 kVA Set 2 I0.85 0.43 - 0.01 0.01 - 0.45 1.39

Control Baud g
1- Lu a ... j .- .~. 1 - . - - -. - - - -- - --



-eWC -c Total:
JI. ~ it,(bilt OtyJ rat Tu fât Lw p Ow Tot(RMt).,

J2» vi mdtue mm Set 1 J0o90 0.18 0.3 0.10 1.e .7,1

24 sâm tsL l LU 0.26 .1 - i -. - 0.40 L27:

u3>r uwrmnU~yc ka 2 - - -4 - - - 0.- -.e
FNsou . s[sit IW « - -. -. - - - -.4 -.

J()frnotal 9oioeîist 1AB 4.413.47 7.09 299 0.49 -.7 28.7 73M

(D o èer onaidg ~ -44 1-7 - - - -. 13.7 57.1
()Ttl**etFivdum CDSte) ~ , - - 7.0 2.9 0.947- 1. 5

1( F o eil DlTru t be ai it Yer 9t - - - - - - - -

(H> Trojtal S*pojst oe inl 44443.4 ne929 .94.337 32

e
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