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Bulk Power Supply For The Greater Bahgkok Area
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Technical Assistance Request
| ~ for |
Feasibility Study
on

Bulk Power Supply For The Greater Bangkok Area

Projéct Title ¢ Bulk Pdwep Suppiy For The Greater
' Bangkok Area

Requesting Agency : Eleétricity Generating Authority of Thailand

 Source of Assistance : Government of Japen



1. Background Information and Justification

Electricity Generation Authority of Thailand (EGAT) bas the responsibility to
supply electrlclt.).-r in bulk to the Metropolitan Electricity Authority (MEA) who
consequently distributes power pur chased from EGAT through out the Greater
Bangkok and its vicinity. The maximum power démand in the Greater Bangkok at
the present is 3, 098 ‘~fw representlng approxlmately 45 % of the total demand

of Thailand.

The latest load forecast prepared by the Lo‘ad Forecast Working Group,
indicated that the maximum power demand in MEIA areéa would be about 5, 199 My
in 1996, 7,387 MW in 2001 and 9,657 MW in 2006

FGAT has planned and implemented for the reinforcement and major improvements
of the power system to provide sufficient supply capacity for MEA in' short and
medium term. For long term bulk power supply, which should be studied and
.planned' from this stage, the problems ont . the acqu;sztlon of land of
substations and right-of-ways for transmlsslon lines; as well as some
technical problems concerning excessive fault level and highly loaded parallel
230 kV lines in the same-right-of-ways, have been foreseen.

2. Details of the Project
2.1 Program Goal

Under the above mentioned situation, BGAT needs the study and appropriate and
practical plan be formulated to meet the future long-term requirements. EGAT
is interested in the experiences on the bulk power supply for large urban
areas, as well as the knowledges on. the application of advanced technology
‘such as high voltage Lmdergrpuﬁd" cable and high voltage gas insulated

switchgear.
2.2 Project Objéctive

The principal obJectlves of the Study are to develop a loncf—term power
transmission system expansion prodram for bulk power supply for the Greater
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Bangkok area  including inter-substation overhead/uﬂderground " cable
transmission interconnections in the future and in the process upgrdde EGAT's
in-house technical capabilities in the various area of power system planning

2.3 Condition_ExPected at Completion of the ProjeCt.Study

The study lS to 1dent1fy at fea51b111ty 1evel that whethez the proaect are
| technically ‘feasible and economically justifiable for construction and to

recommend clearly the appropriate time to develop the project:

2.4 Source of Information and Data
Systeﬁé“Plannihﬁ:Deﬁartment
: Electrlclty Generating Authorltv of Thalland
Bangkrual, Nonthaburi, 11000 °
Thailand
2.5 Duration of the Project
11 months aftér commencement of the project'study.
2.6 Project Site
EGAT head office and the project area .in Greater Bangkok.
2.7 Project Work Plan and Activities

A consultlng flrm or a group of experts who occupy highly qualified personnel
and adequate experlence to alaborate the f8331b111t» study.

.The works w1ll 1nvolve in rev1ew1ng the existing studleq formulation of power
system development plan, ‘preparing cost estimates for 1nter -substation
tranSm1551on system in Greater Bandkok area. 'The scope of works to be

performgd_;s_as follows

(1) Collection and review of existing data and information

31—



(2)

(3),

(4)

(5)

Site reconnaissance

a)

b)

c)

- Power survey

- Reviewing and studymg the ex1st1ng tmnsmssmn llnes and ma jor
substations in the Greater Bangkok area and 1dent1fy1ng the

existing/future problems;

Reviewing and updafihg the macro sales and generation foreééSﬁs
eveloped by BGAT for plannlng horizon;

Rev1ew1ng the existing mld term plan of the power system expan51on
in the Greater Bangkok area 1nc1ud1ng load 1low, stablllty, short
circuit current and reactive power compensatlon StudlES,

Social environmental aspects study

a)

Reviewing and studying the socxal env1ronmental aspects 1nclud1ng
compensatlon to construct = the transm1331on llnes and _the
substations in the Greater Bangkok area, B

Formulation of optimum powér system deyelopment plan

a}

b)

d)

Studylng bulk power supply transm3531on llnes to be mlnlmlzed the
width of the transmission line route approprlate for the urban area.
or to utilize the existing rlghtSMOf—way, ' ‘

_Studylng high voltage bulk power supply underground cable

transmASSLOn line approprlate for the Greater Bangkok area,

Fommulatlng approprlate and practlcal plan to:neet the future long-
term requlrement to supply the bulk power to the Greater Bangkok
area in applylng advance’ technology such as hlgh voltage
underground cables and high voltage gas 1nsulated swltchgear, '

Performing transmission studies to determlne approprlate
transm;ssxcn system conflguratlon w1th necessary reactlve
compensatlon to minimize system energy losses and maintain

acceptable voltage profiles under various operating CODdlthﬂS,
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e) Performing short circuit studies to solve the high éhort circultc
current at various substations in Greater Rangkok Area;

f) | Formulating least-cost transmission development. program with

~specific proposals for inter-substation interconnections;
(6) Feasibility-grade design
a) Selection of transmission line route;

‘_ b) F@elﬁhinary design of the transmission line and substation in
Greater Bangkok Area;

(7 Cost estimation and construction plan

a) Preparing cost estimates for transmission system in the Greater

'Bangkok Area

b) Developing investment schedules corresponding to the formulated
power_development'program; and

(8) Eceniomic and’ financial analyses

2.8 Time Schedule of Project Activities
The. schedule is envisaged about- 11 months as shown in Table 1 "Work Flan for
the -Study".

3. Details of Implémenting Agency

3.1 Institutional Framework

EﬁET:iéldirectly responsible for the whole course of the study and-will co-
operate with the Government agencies concerned in proceeding on the study as
follows: ' '

~ Office of the National Environmental Board
- Provincial Administration
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~.Metropolitan Electricity Anthority (MFA)
3.2 Staff Participating in Project Implementation

GAT will set up a team of qualnled englneers to work as responmble
counterparts. The estimated numbers and quallflcatlon of the team area:
.~ One senior engineer'as the Team Leader

~ Two transmission engineers

- One substation engineer N

~ One power system engineer (Planning)

~ One power system engineer (System Analysis}

- Dne relay englneer

- One telecommunlcatlon englneer

-~ One environmental engineer

- One economiSt

'Whenever found that the teams are not compatlble the addltlonal englneers of
guallfled persons will be furnished.

4. Assistant Request.
4.1 Experts

A group of experts. who own the quallflcatlon and experience in partlcular
fields as described in Appendix wlll be responsible in the technical aspects
outlined in the scope of works. The working month of the foreign experts is
totally 38.2 man-months in the:period of 11 months as - shown in Tables 1
and 2. : . . ' T .

4.2 Transportation snd Accommodation Expenses
The expenses w111 be composad of transportatlon and accommod&tlon of the
experts inside end outside Thalland The transportatlon expenses will be

included those of Lnternatlonal flights, domestic fllghts trains, buses, cars
for field surveys in addition to those provided by BGAT,; end etc.
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4.3 Reporting on the Feasibility Study

_ Tﬁé‘chshltant“Shbuld‘pfeéafe‘the inception report of 15 copiés before
starting of study to be submitted to EGAT. The interim report of 15 copies
is required at the beginning of the fifth month. The draft final report of
15 COplES is requlred by the end of the ninth month. The report must contain
all the flndlngs and recommendations for the feasibility study.

The final report of 50 copies with'separable'EXecutive summary, should be
SLﬁmnltted at the end of the eleventh month after EGAT approves the draft final
report.

4.4 Equipments

FEguipments requested as listed below will mobilize the project activity
concern this study. '

Ttem g = _ Estimated Price

1. 80486 Personal Computer yss 21,540
Laser Printer and A3 Plotters

Total o ~ Us$ 21,540
4.5 Joint TeChhology"

Since the works w111 deal w1th field investigations and analysis. Works
performing requlres the ¢lose co-o peratlon and co-ordination of the experts
and counterparts. Fach field of study is to be carried out parallel between
" then. However, some fields will be carried out in the expert's home country
and may cause uncontinuing and uncomplete works. EGAT, therefore, requests
the expenses for this continuation for the 2 EGAT's staff in the expert’'s home
country. ‘ ' ' . i



5, Thai Government Counterpart Contribution”

The Government. of Thailand by EGAT shall provide counterpart contribution such

- As

a) Set up a team of EGAT 'éerSanel to'_wofk as cqunterﬁart :fo the
Expert/Consultant. : ‘
b) - Provide office space and facilities, transportation for Expert/

Consultant while station in Thailand,

¢} Furnish all available technical information relatiﬁg.to the study.

6., Future Work Plan'

‘The recommended development program will be in line of the EGAT §tUd§ fdf_
"EGAT Power Development Plan" which will be revised periqdicélly,evéry yéar.



Appendix

Prbject Hanagér

Project leader will take overall responsibility for administration and

* supervision of the project activities. He would have extensive

experlence in thé fleld of the power system planning and the d931gn of -
power transm1551on facilities such as SWﬂtchyard transmissicn lines and
substatlons. '

Trahsmissién Line Engineers
Two transm1351on 11ne englneers will be requested because of wxde study

area.. They w111 carry out the fleld survey for the transmission line
routes and be respon51ble for the design of transm1531on lines.

- Substaﬁidn Engineér_

Substation: Englneer w111 make fea51b111ty—deslgn of each substatlon, and
also review the d831gn criteria and standards of EGAT.

; Power S}Sfeﬁ Ehgiﬁéer (Planning)

-"Power'Sﬁétém Engineer (Planning) will work in co-operation with Power

System Engineer (System Analysis) and Substation Engineer in making the
basic-layout of_the-pfoject especially positioning of the substations.

| Powér'System'Engineef (System Analysis)

PdWér’Sstem Engineer (System Analysis) will carry out the network
analysis con51st1no of the pover flows study, fault level study, and the
stablllty analy51s not only in the Greater Banghok area but also in the
other area related to the study. ' '

Reléy Engiheer _

Relay Engineér should occupy thé'well experience in the field of the
protection system-on‘substations,and transmission lines.



7.

Telecommunication Engineer

Telecomnunication Englneer will make the layout of communlcatlon system

among substations considering fhe optical fiber data- WAy,

Environmental Engineér

‘Environmental Engineer should occupy the well experience in the field of

"the social environmental assessment in the urban area. .

Economist

He will analyse the beneflts of the: progect on approprlate assumptlons,
and ‘also analyse the project 1nvestment to indicate cleariy that project
is feasible and Justlfled in correspondlnv of acceptance criteria.

. *-."ZS—-_ ‘
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SCOPE OF WORK
FOR
FEASIBILITY STUDY
. oN
BULK POWER SUPPLY PROJECT
R |
THE GREATFR BANGKOK AREA
- IN o
THE KINGDOM OF THAILAND

AGREED UPON BETWEEN
© JAPAN INTERNATIONAL CCOPERATION AGENCY
-+ ELEGTRICITY  GENERATING AUTHORITY OF THATLAND

NONTHABURI, NOVEMBER 8, 1991

Tnsatie KL L Dot

MASATADA HAMATANT = PACPAT. JAVANALIKTKORN

LEADER OF THE PREPARATORY GENERAL MANAGER

S 1UDY TEAM ' ELECTRICITY GENERATING
fHE JAPAN INTERNATIONAL AUTHORITY OF THATLAND

COOPERATION AGENGY
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I.  INTRODUGTION

In Incspon»m to the request of the Government of the Kingdom of 'I'hé.'iland"
the Government of Japan decxded to 1mplement the Feas:tblhty Study on. Bulk
Power Supply Pr odcc,t for the Greater Banglkok Area (herelnafter referred to
as "the Study” ) in accordance with the Agreement on . Technical Cooperation

between the Government of . Japan and the Government of Thalland signed on 5th

November, 1081 (hereinafter referred to as "the Agreement").

Accordingly, the Japan: Intéfﬁational Cooperation Agei’_lcy (hei‘einafter
referred to as "JICA"), the official agency r'e'sp'onsihle for thé implementation
~of the technical cooperation programmes of the Government of Japan, will
undertake the Study in accordance with relevant laws and redulatlons in force
in Japaa in close cooperation with the authorltles of the I\lnddom of Thalland

The Flec,tmmty (‘enex atmg Authorl Ly of Thalland (heremafter referred'
ta as "BGAT") shall act as the counterpart agency to the Japanese study team

and also as the Loordmatlng body to other relevant organizations for t‘ne

smooth lmplemenmhon of‘ the Study.
“The present. docunent sets fo'r't:h"the”s'é.épe of work for the Study.

(I. ORIECTIVE OF THE STUDY

The main ObJE‘Ctl\fe of the Study. is. to formulate the optimum development
scheme of the Bulk Power Supp}.y Project for the Greater Rangkok Area and to
assess technical, environmental, financial and economic feasibility of the

project.



ITT. SCOPE OF THE STUDY

The detailed scope of work is ifemized as follows:

1. Collection and'review_of ekisting data and information related to
the Study. : '

2. Site Reconnaissance

Site reconnaisgsance for'ex1st1ng, on~-going and planned transmlsslon
_and substation fa0111tles, sites and routes will be carrled out, and
following items will be studies:

(1) --Pfésenttsituation oftfacilities‘
{2) . Topography and geology
{3) " Land availability including rights-of-way, and houses, roads,
lands and rights to be compensated
(4}  Access roads and transportation

3. Power Sufvey

(1) ~ Review and analysis of existing, on-going. and planned
transm.issi‘jn and substation facilities related to the Greater -
_ . Bangkck Area _ _ '
. (2}  Review and,analeis of power demand records and power demand
g . forecast in the Greater Bangkok Area
{3) TReview and analysis of power system fault records in the
Greater Bangkok Area

4. . Social Environment Study
{1) Environmehtal investivation of the project upon physical,
_ blologlcal ‘human uses and human values
{2) Investlgatlon of social impact and compensatlon

{3}  Estimation of the cost of the environmental impact

 mitiéétion-ahd the compensation



Formulation of Optimum Power System Development Plan

{1)  Study on Power Supply Reliability

{2) Power System Planning

The optlmum power system plan in the years of 1997, 2001
2006 and 2011 will be formulated. '

Power system analysis will be carried out for the each vear's

'optlmum power system plan.

At the formulatioh: of gthe optimum power system 3p1ah;
utilization of the existing rights-of-way, and possibility of
adoption of high voltage ‘wnderground cables and ‘gas insulated
switchgear are to be considered.

Preliminary Design

(1) Selection of Transmission Line Routes and Sites of
Substations S

{2) Preliminary De51dn Work for the Transm1551on Llnes and the
Substatlons ' : '

.The preliminary désign work will'bé'carriéd out for each
optimum power system - plan in"1997, 2001, 2006 and 2011

‘respectively.

Cost Estimation and Implementation Plan

The cost estimation of the proaect will be made and the costs WLll-

be broken down into local and foreign currencies. The schedule of yearly

disbursements will be worked out.

The 1mplementatlon plan of the progect will’ be formulated in a

time~oriented bar chart.

Economic and Financial Analyses.of the Pfoject

The economic analysis will include computation of the



: project cost, operation and maintenance costs, estimation of benefit from
" the proaect “calculation of the economic’ 1nternal rate of return and its
sen51t1v1ty analy31s._ '

| The financial analysis ‘will include determination of financiél
-prOJect costs, cash flow, calculation of a financial internal rate of

-return and 1ts sensitivity analysis.

IV, STUDY. SCHEDULE

_ The Study will be executed in accordance with the tentative time schedule
shown - in Appendix I:as attached herewith.

V. REPORIS. -
JICA will prepare and submit the following reports in English to the
Government of Thailand in accordance with the tentative time schedule as

attached herewith.

. Inception Report (IC/R) 30 copies

1

p rProgress-RépQrt=(P/R) : 20 copies :each
3. Interim Report (IR/R) "~ 30 copies

4, Draft Final Report (DF/R 30 copies

; :

-Flnal Report {F/R) : 50 copies

VI, Diviszon OF TECHNICAL UNDERTAKINGS

“The d1v1810n of technlcal undertakings for the Study by EGAT and JICA
is detalled in the Appendlx II as attached herewith.

 VII. UNDERTAKING OF ‘THE GOVERNMENT OF THE KINGDOM OF THATILAND

‘1. In accordance with the Agreement, the Government of Thailand shall

accord benefits to the Japanese study team as follows:



(1)

(3) -

(4)

2. To

to permit the members of the_Japanese.study‘team'to enter,
leave and sojourn in the Kingdom of”Thailand forthe duration
of thelr assignment therein and to .exempt them from forelgn

registration requlrements and consular fees.

to exempt the members of the Japanese study teanIfrom tahes,
dutles and any other chardes on equlpment machlnery and any
other materials to be brou“ht into the’ Klngdom of Thalland

for the conduct of the Study

to exempt‘the members30f-the Japanese $tudyfteam,frbm income
tAKéS and charges of any kinds imposed on. or-in:¢onnéction
with any enolument or dllowance paid. to the members of the

Japanese study team for their services in connectlon with the

lmplementatlon of the Study and

<£o hear claims, if'anY afisesﬂégainst thetmembers:of-the-

Japanese study téam feSultind'from,'ocCurring 1ﬁ'the'course-
of or otherwise. Lonnected with the dlscharge of their: dutles
in the 1mplementatlon of the Study, except when such clalns

:arlse frcmagross negligence or w1llful misconduct on the part

of the members of the Japanese study team.

facilitate -smooth .condﬂct _of'.thevwstudy, EGAT;.Shali, také

necessary measures in cooperation with other relevant organizations;.

{1}

(2)

to secure permlqs1on for- entry 1nto prlvate propertles or

‘re%frlcted areas for the conduct of" the. Study;_

to secure permission for.the Japanese.study téam to take all

. data and documents {including permltted photographs) related

to the Study out of Thalland to Japan,

3 —



{3} to‘provide the medical services as needed. Its expenses
be;ng chargeable on the members of the Japanese study team
and, - : |

{4) to ensure the safety of the members of the Japanese study

team when and as it is required in the course of the Study.

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

with the followings, in cooperation with other relevant organizations;
.(1) available data and information related to the Study.
(2) counterpart personnel,

(3) suitable office space with necessary equipment both in
Bangkok and the project site,

(4) credentials or identification cards,

{5) . necessary Véhicles‘with.driversg fuel and spare parts for the

implémehtaticn'of‘the Study and
(6)_. necessary labourers.

VII. UNDERTAKING OF JICA

. For the'implementation‘of'the §tudy,'JICA shall take the following

measures;
i. to ‘dispatch, as its own expense, the Japanese study team to
Thailand and : '
2. ﬁo pursue technology transfer to the counterpart perscnnel in the

course of the Study.

37—



IX.

CONSULTATION

JICA and EGAT shall consult with each 6£he‘_r in respect of any matter

that may arise from or in connection with the Study.
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APPENDIX II  DIVISION OF UNDERTAKING

Working Items

Contribution by JICA['

I

Contribution bykEGATr

1. Collection &

review of existing:

data

2. Bite

recomnaissance-

3. Power survey

4, Social environment

study

5. Formulﬁtion of

aptimum power

system development

plan

]
|
I
|
I
|
I
|
I
I
|
|
|
I
|
|
|
I
I
I
I
I
|
|
|
I
I
|
!
|
I
I
|
I
!

1. Review

1. Site

reconnaissance

1. Review and.

analysis

1. Programming

2. Review of the

result

1. Planning

2. Power system

analysis

. Provision of

. Provision of

" necessary arrangement

.+ Provision of

. Provision of
. Provision of

. Carrying out of study

;'Preparation of

. Provision of

I
I
I
I
I
|
|
!
|
I
|
|
I
|
I
I
|
|.
I
I
|
|
|
|
|
I
|
|
|
|
|
|
|

necessary data and

_inhformation

counféfpart

engineers &

labourers

necessary data and

information
necessary data and
infermation-

study report

‘necessary data and

information
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l Working Items |Contribution by JICa E_ Contribution by EGAT
2 —1 +
e |
.6. Preliminary design ] 1. Selection of l 1. Provision of
j transmission | necessary data and
| line route and | information
| sites of |
I substations [
I l
| 2. Preliminary A
| design excluding |
| relay'and R
| telecommunication|
| facilities |
7. Cost estimation & |} 1. Cost estimation | 1. Provision of
implemehﬁatibn | study excluding | necessary data and
plan ' | - relay and ] information
|  telecommunication|
| facilities ]
1 |
| 2. Formulation of ] 2. Cost estimation of
| time oriented bar | felay and
| chart | telecommunication
| ’ | facilities
l l
8. Economic & | 1. Analyses | 1. Provision of
financial analyses | ; nacessary data and
| [ information
| l
| |
£

o e e e e e e o e e e e
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MINUTES ‘OF MEETING
PR
BULK POWER SUPPLY PROJECT
FOR
THE GREATER BANGKOK AREA
. _
THE KINGDOM OF THAILAND

The Preparatory Study ’I‘eam was organlzed by the Japan Internatlonal
Cooperatlon Agency (JICA) and dlspatched to Thalland from November 4 to
November 14, 1991. The JICA team had a sertes of dlscussmns on the above_—-
mentioned project with the Elec‘:tri:'ci't}f‘.Géne‘rating Authority of Thailand ( EGAT)
and Metropolitan Electricity Authority (MFA), and is scheduled to conduct a
site recommaissance on the project area and relevant fa0111t1cs from November
11 to November 13. ' '

The followmds -are results of- the d*scussmns and understood by JICA and
EGAT, in connectmn with the Scope of Wor*k signed between JICA and EGAT on
November 8, 1991.

1. Project area and poﬁér system to be planned’

Regarding the project area and the power system to be planned both :
parties agreed as follows:

(1) Greater Béxigkok Area

230 kV and 500 kv transmission lines and-:re'l_at'e.d. substatior:}s |
including MEA's 230 kV facilities will be studied.

(2) Central Avea (Suri‘ognding area of the Greate'r' Bangkokﬁréa)

500 kV transmission lines and related subs_tait.ions will be studied.



2.

(3)

(1)

(2}

'With refefence to Sub~item'(2) of item.S of artiele III

* Power System Analysis

power

;system analysxs will -include short circuit studies to determine

the appropriate measure to. limit short circuit current at

substations.

Undertaking of the Government of the kingdom Thailand.

Customs Cleerahee

With'refefehee to sub-item {i) (3) of item 1'0f article VII of the

'Scope of. Work the "JICA team requested EGAT to facilitate

1mm1grat10n procedure of the members of the Japanese study team and

the customs’ clearance oF the: equlpment and any other materials for

: the study. use: with presence -of FGAJ‘ staff persomnel at the
_1mm1gratlon office and customs.

EGAT agreed to:de SO.

'.Envitation letter for Visa

The'JiCA team requested EGAT to issue an invitation letter for

eﬂtry'visa of the members of the Japanese study team.

‘ EGAT'egfeed'te do so.

Equipment

EBAT requested JICA to prov1de one (1) set of personnel

computer 1nclud1nd peripheral; (i) power stabilizer, {(ii) one: laser

"prlnter, {iii) . one . plotter (size A3} for transmission system

plannlng study, and one. (1) set of ‘electric fleld meter which has
capablilty ta measure electrlc f1e1d, magnetic -field and magnetlc
radiation. The JICA team Stated that the FGAT's requests would be

wconveyed to TICA head offlce

”__43__



4, Counterpart Agehcy

Doth parties agreed that EGAT, as a representative counterpart agency,
will arrange necessary meetings including MEA’s personnel and site
reconnaissance of MEA's facilities and project sites. and also will be

responsible for collection of necessary data from MEA,

5. Technology Transfer

EGAT requested in connection with undertaking of JICA especially with
technology transfer, that totally 2 counterpart personnels from the
related departments should participate in the joint WOrkihg'in Japan.
The JICA team stated that the EGAT's.request would be conveyed to JICA
head office.

Nonthaburi, November 8, 1991

“Pnaidy /Q/M 5 S Glombasabian

MASATADA HAMATANI : : : SIHLIDAT GumimAmvﬂ)EE
LEADFR OF THE PREPARATORY DIRECTOR.

STUDY TEAM - _ -SYSTEM PLANNING ' DEPARTMENT
THE JAPAN INTERNATIONAL - 'ELECTRICITY GENERATING

COOPERATION AGENGY S © AUTHORITY OF THATLAND:
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Questionnaire
on
Bulk Power Supply Project
for

the Greater Bangkok Area

November 1991

Preparatory Study Team of JICA
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*LEGEND

A. 'Already obtained by the prevmous Mission

{Sin Pun A-FBC Coal-Fired Thermal Power Development
Project) :

B. Obtained by the Preparatory Study Team

C. To be obtained by the Feasibility Study Team
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