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PREFACE

In response to a request from the Government of the Kingdom of Thailand,
the Government of Japan decided to conduct the Feasibility Study on Power
Distribution System Improvement and Expansion Plan in the Metropolitan Area
in the Kingdom of Thailand and entrusted the study to Japan International
Cooperation Agency (JICA).

JICA sent a study team, led by Mr. Kunio Okawara of the Tokyo Electric
Power Services Co., Ltd. (TEPSCO) and organized by TEPSCO and Electric Power
Development Co.,' Ltd. to the Kingdom of Thailand three times from November-
1994 to October 1995.

The team held discussion with the officials concerned of the Governxﬁent
of the Kingdom of Thailand and conducte& related field surveys. Afier returning
" to Japan, the team conducted further studies and compiled the final results in .this _
report, |

I hope this report;.wi]l contribute to the promotion of the plan and to the

_ enhancement of friendly relations between our two countries.
- I wish to express my sincere appreciation to the officials concerned of the

Goifei'n_ment of the K._ingdom of Thailand for their close cooperation throughout the
study. '

November 1995

/&mﬂ’i/y/ﬁf/’

Kimio Fujita

Premdent

dJ apan International. Cooperatlon Agency

'//2.5_3325- -






November 1985
Mr, Kimio Fujita
President
Japan International Cooperation Agency
Tokyo, Japan

Dear Mr. Fujita

Letter of Transmattal

We are pleased to submit you the final report on the Feasibility Study on Power
Distribution System Improvement and Expansion Plan in the Metropolitan Area in the
Kingdom of Thailand. -~ This study was conducted by a joint consultant consisting of
Tokyo Electric Power Services Co., Ltd. and Electric Power Development Co., Ltd. under
the contract with JICA, during the period from November 1994 to November 1995. In
conducting the study, we have made effort to formulate most appropriate system plan
reflecting the results of technical discussions we had with the officials concerned of
Metropohtan Electricity Authority (MEA) and Electricity Generating Authority of
Thailand (EGAT), which were held duxing our stay in Bangkok,

_ This report presents a plan for short and Jong term power distribution system
improvement and expansion in the Bangkok metropolitan area at the 230 kV and lower
voltage levels. Due to the recent extremely rapid growth of the wrban area of Bangkok,
construction of power distribution system facilities in the area has become increasingly
. difficult.” Therefore, electric power supply to the area is one of the important problems in
the Kingdom of Thaﬂand. After completion of these short and long term plans which
foresee the year of 20186, electric power will be sbeadlly secured.

In view of the urgency of e expansmn of power d]StI'Ibutan system and of the need
for somo-economxc development of the Kingdom of Thailand as a whole, we recormmend
_ that His Ma}esty’ s government nnplements this iject as a top priority.

_ We wish to take this opporl:umty to express our sincere grautude to your Agency,
the Ministry of Foreign Affairs, the Ministry of International Trade and Industry and
Ministry of Finance, - We also wish ‘to express our deep gratitude to the authorities
oonuamed of the Government of Thm]and, the JICA Thailand office and the Embassy of
Japan in Thajland for ooopemtaon and assistance throughout oux study

Vely truly yours

K M W&,
- -Kunio. Okawa:a '
" Team Leader, .
_ Feaslbﬂlty Study on Power Dlstnbutmn Syshem
. Impmvement and Expansion Plan -

'm he Metropohtan Area in the ngdoﬁn of’I‘haJland )
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CONCLUSION AND RECOMMENDATION
Conclusions
1. Power Demand in the Metropolitan Area

In Thailand, the majority of electric power is generated by the Electricity’
Generating Authority'of Thaitand (EGAT) and the peak generation and annual
energy production in fiscal year (FY) 1994 were recorded at 10,709 MW and
69,651 Gkh, respectively. The power is being supplied to the customers in
the metropolitan area by the Metropolitan Electricity Authority (MEA) and the

maximum power demand forecasts used in the Study are as follows:

FY _-VMaxDemand

1994 (actual) 4,755 M
1997 - 6,205 MW
1998 : 6,670 MM
1999 00 AT M
2000 7,701 MW
2001 8,290 MW
2006 _ 10,653 MM
2011 o 13,416 MW

2006 15,780 MW

2. Present Situations and Problems of Power Distribution System Facilities

Electric power in the MEA'S distribution.area-is~supplied by ‘the 230 kv EGAT' s
transmission network surrounding Bangkok
The mushroom growth of the metropolltan area, however, has resulted in rapid
increasing electrxc demand and dlfflculty in acqu1r1ng land for substation,
escalation of land price, and so forth. o
- At present the Seventh Power Distribution System Improvement and Expansion
Plan (FY 1992- 1996) is being 1mp1emented by MEA.
Under these crrcumstances, MEA has realized the needs of the feasrbrllty study
'on long term power dlStPlbUtlon system 1mprovement and expan51on plan in the
metropolltan area, and requested this study to the Japanese Government through
Tha1 Government and the Study has been carried out by this Japan
Internatlonal Cooperatxon Agency (JICA) Study Team



3. Basic Assumptions of the Feasibitity: Study

(1) System Planning
Based on the MEA's planning criferia.

(2) implementation of the Plan

{a) Subtransmission.lines

The present right of way is assumed to be available in the future as
~.well. Overhead line will be mainly used taking economy-info account,

underground cable line will be used only the route where overhead line
~.cannot be constructed by physical or environmental restrictions;'

(b) Substations S | |
Transformers will be installed outdoor and the sw1tch1ng equ1pment will
be installed indoor accordlng to the MEA'S standard Underground type
substation will be applred at such a sxte where it is difficult to
acquire a sufficient space partlcularly in high load density areas.

{3) Environmental TIssues

Only those issues predlctable at present are consxdered within the -
framework of the present environmental restrlctlons |

(4) Cost Estimation

Based on the latest MEA's standard unit construction cost. -



4. Qutiine of the Plan

Quantity of construction work, completion date and construction cost of the -

Plan are.as.follows:

Construction Construction Construction and Construction

FY and -Addition and Addition * Modification of -+ Cost
of T/8 of D/S Subtransmission

L (MVA) - ~(MVA) Line (ckt-km): - (Million Baht)
1997 700 1,220 - 88.7 4,352.9
1998 1,500 700 133. 2 3,126.3
1999 000  (600) 700 130.0 2,993. 4
2000 1,200 (600) 960 - 151.6 6,474.1
- 2001 1,016 oo he0 S35 - T 4,119.2
~ Sub-total :°5,316 (1,200)- . 5,340 = - 535.0 -~ 21,666.0

_ (Million US$ 866.64)

2006 4,400 (1,200) - 4,195 . . - 417.0 . o 18,2047 -
2011 3,200 {600) 4,360 150. 3 8,146.5
2016 4,700 (1,200). 2,540 - - 0 109.3° 7,781.5
Total 17,615 (4, 200) 16, 435 211.6 © 553,798.7

| (Mllllon US$  2,231.95)
'Notes 1 F1gures in parenthe51s in T/S column represent the MEA’S own

| 1nvestment _ _
B ZLIConstructlon cost is estlmated in FY 1995 prlce level
o 1nv01v1ng VAT and Import Duty
3. T/8 : Terminal Station .  D/S.: DlStPlbUthﬂ Substation

5. Fconomic Evaluation

The results of integration of the construction cost for this plan have been
evaluated fo be economically justifiable.

6. Financial Analysis

The f1nancnal analysxs has been carrled out by comparlng the cost flow of the
constructlon cost and the cost of operatlon and malntenance of the f30111t1es
1ncurred from the exeCUtlon of th1s plan, WIth the benefit flow of the rate
.proceeds obtanned from the 1ncrease of power consumptlon resultlng from the
-'completaon of thls plan o
'lThe analysas has proved th:s plan to be flnan01ally sound



Recommendations

(1) The Study has been carried out.from a global point of view on'the

L

improvement and eXpansion of the metropolitan power distribution system.

It is necessary, therefore, to study thls plan in detail ln advance to the
actual implementatlon Nhen better alternatlves are found it is
advisable .that the plan wnll be reviewed on each occasion taking long

range views into consideration.

This is a feasibility study, prepared basing itself on the results of

initial basic desk study carried out taking into. account:the present

'situation This plan,: therefore, has to be reviewed as required whenever

there is any change 1n ‘the power supply, social env1ronment ~hésic
assumptlons and so forth. :

Furthermore, termlnal statlons whlch supply power to the MEA’

.dlStPlbUtIOH area are connected to the 230 kV EGAT’s transm1531on network

based on the latest Power Development Plan (PDP) Therefore, if there is
any change in the EGAT'S system, thxs plan has to be revrewed accordingly.

At present, MEA is promoting use'or insulated ife lnstead of bare wire in
its 24 kV and 12 kv primary line systems. This will contribute greatly
to eliminating faults judging from the past experlence 1n Japan. At the
same time, countermeasures for preventing burn- out of llne due to
lightning surge should also be steadlly promoted together wrth the use of o
insulated wire. _ , 4
Next, approprlate countermeasures should be taken in v1ew of system |
conflguration by instaliing line swltches on the 24 kV and 12 kV prlmary -
line systems to improve the rellablllty at the time of fault 1n
distribution substation as well as of fault in primary line. At the same, N
tlme, research should be carr1ed out for :ntroducrng the d1str1but1on,-l
automatlon system 1nc1od1ng automatle and remote control of lrne sw1tches {_;
for’ the purpose of reallzlng automatlc separatlon of a sectzon of_'

dlstrlbutlon llne in fault and early restoratlon in sound sectaon & Inf

addltIOH 1ntroduct10n of underground prlmary llne systems should also bef |

systematlcally promoted 1n the hlgh load densaty areas



(5)

(6)

(7)

To ensure the reliability of . integrated power distribution system as

mentioned above, it-would:be of an urgent necessity to execute

feasibility study for the 24 kV and 12 kV.primary line systems subseqﬂent

to implementation of this plan.

The topographi¢c maps of the line routes, longitudinal sections should be
prepared urgently as required for. formulation of work execution plan and-
calculation of the volume of work, by executing site survey for selecting

the locations of subtransmission lines and substations under this plan.

The fund procurement pian'for the work will be formulated by preparing a
fﬁnd,plan:for,eéch category of work schedule and-a cash-flow plan by each
fiscal year for this plan at the same time. Meanwhile, the fund
procurement plan should‘bé:formulated taking into account allocation of

local fund and loan from third countries.

The work schedule for this plan should be so formulated as' to average the

work volume per eqch-fjscalwyearfand‘match the best timing for power

demand. . It is preferable, therefore, to start preparatory actions one or

two years before*commencement-of-the:corresponding'work in'anticipation
of the necessity of a long time:period for procurement of~fund,?fie1d
survey, detgiled design and negotiations for land acquisition for the

respective work categories.:

_Expansjon of scope of work and reinforcements of the existing sector in

charge of land -acquisition:should be performed to acquire the land timely
for'procéedjng the power distribution facilities construction just as

plannedq;m1n=addit§0h, establishment. of new organization in charge of

" implementing an important substation/subtransmission line construction

. project,_jike a comprehensive construction center, is recommended to

promote the construction work ihtensiyely.



(8)

To maintain the power distribution system facilities under this plan, it
is essential to realize modernization of protective relay system and
telecommunication facilities, mobilization of transportation of :equipment
and materials for patrol inspections, mechanization of maintenance work,

modification of work method, and so forth as promptly as possible.

Power cable of MEA is buried as an independent work separately from the
other buried works (water supply, sewage and other system) in a same
section, an environmental problem can be raised due repetition of road
excavation. To avoid such a problem, therefore, Common Duct plans are
under feasibility study for several routes in central part of Bangkok.
In any case, early implementation of such project is desired also for
effective utilization of underground space for common uses..

Also it will become essential to adopt underground substation in the
overpopulated center area of Bangkok in future. Since the ground is soft

and the groundwater level is high in the area, the design and execution
of civil, architectural and structural work for underground room will
require extensive and high level know-how and technology.

It is recommended to construct a pilot scale underground substation in as

early period as possible and accumulate data and information to contribute

for dissemination of such an underground type substation in future.

{10)iIn consideration of the necessity to prior advance training of technical

experts as the staff in charge of executing management of this plan, it

is essential to let these engineers take part positively in the Colombo -

Plan and other expert training programs of JICA to transfer technical
knowledge to the engineers. | '

Moreover, training of the MEA's maintenance and management staff should
also be provided at.fhe same time to sustain maintenance of the power

distribution system facilities under this plan.’









CHAPTER 1  INTRODUCTION
1.1 Background of the Study

The Metropolitan Electricity Authority (MEA) supplies electric power to a
total area of 3,192 km®* of Bangkok and its adjoining cities of Nonthaburi and
Samut Prakan. Maximum power demand in fiscal year (FY) 1984 was recorded on
September 23, 1994 at 4,755 MW, marking an increase of 409 MW or- 9.4% over FY
© 1993, which accounts for about 45% of the total poner demand of the whole
Kingdom of Thailand.

The'electric power demand which was announced by the Load Forecast
Subcommi ttee of Thailand. in June 1993 was estimated as 5,723 MW for FY 1996,
8,2901MW~f0r'FY12001;:10;653 MW for FY 2006, 13,416 MW for FY-2011-and 15,780

MW for FY..2016. :.The__max—imumpoﬁer- demand in the next 20 yeers, ‘therefore, is

expected.tolgrowfabout three=times as much of the present figure, however, the
construction of new distribution system facilities is facing difficulties on
account of the recent increasing density of land use in the center of Bangkok.
Recently, in Bangkok metropolitan:erea electric power demand has increased

steeo}y by rapid growth of population (many country people have come into the

city),'development'of commerce and industry; increasing high-rise buildings

construction for big hotels and condominiums and rising the standard of
.living;_etc:~~Therefore,waverage annual”growth rate of power demand has been -
considerably increasing for 11.9% in the past five. years. |

In order!tozmeet.uithithetincreaSing.pouer;demand under these circumstances,
and to stabiiiZe_thessupply:of‘eleotrid power, the Government of Kingdom of |

Thailand recognized the necessity of an urgent preparation of the power

distribution system improvement and -expansion plan,-and submitted to the -~

Japanese GoVernment=tn:July‘4993‘a request -for/the implementation of a -

feasxblllty ‘study: on this Project. '_ : _

'In response to-thls request ‘the Government “of Japan had: .the: Japan
:Internatlonal Cooperation Agency (JICA) dlspatched the Prellmlnary Study
Mlssnon to ‘Thailand in March 1994, and the MlSSlon surveyed the background of_
| ’the request performed snte surveys, collected 1nformatlon and data, and -made :

a prellmlnary study 1n the future polncxes and other relevant matters On‘.”ﬁ

'-:March 29y 1994 the Prellmxnary Study Team of JICA: and MEA reaehed an S



agreement on "the Scope of Work for:Feasibility Study on Power Distributibn
System Improvement and Expansion Plan in the Netropolitah Area in thé Kingdom
of Thailand". | | |
Based on the Agreement, the Government of Japan decided to conduct a
feasibility study on the Project, and ‘assigned this work to JICA. -

1.2 Contents of the. Study

1.2.1 Objective of the Study
The objective of this study is to conduct the feasibility study on the various .-
aspects of technology, economy, financing, society, organization and

environment for the-preparation of the power distribution system improvement

and expansion plan, and at the same tlme, to. transfer the technology to the:

Siamese .counterparts. concerning the f6351b111ty of power distribution system:_.=

during this study period. -

1.2.2 - Scope of the Study

The Objectivé=Aréas,of the_Study are Bangkok, Nonthaburi and Samut Prakan
where MEA is supplyihg its.electéic_power; The Scope of. the. Study covers,

however, - the subtransmission7lines and -substations from ‘the'receiving point. -

of EGAT to the distrlbutlon substations ‘where the power 1s stepped down’ to 24 -
KV or 12 kV. g ' '

Besides, the detailed: studles have ‘been carrled out on the. followlng model.:

districts selected through the discussions between MEA :and the. Study-Team; ~“?

bearxng in mind the high load den31ty areas in the center of .cities.and taklngxaui
into. account -the industrial and geographlcal elements '

- Sathorn Areag(high-load densnty,area)

- Phahol Yothin Area‘(commercialsarea);;; i

- Jomthong Area: (1ndustr131 areg) ool : S SRR e
The years up to FY. 2001 were defined. as short term. target years. The BY: 2006
- FY 2011 -and FY 2016 (20 years from FY; 1997) were: deflned as’ long term target



years, and the detailed studies have been conducted per each target year.
However, as regards the short-term five years (from FY 1997 through FY 2001} a
specific implementation schedule have been prepared for each year.

1.2.3 Study Items

The characteristic of this study consists firstly in.the'review of the
existing MEA's short-term plan concerning the distribution system facilities =
in the Metropolitan Area which holds the densely populated area, and secondly
in the preparation of a power distribution system improvement and expansion
plan covefing_the short- and'long~terms from FY 1997 onwards.
As for the high load density areas, the main items to have been studied under
severe envirommental conditions are as follows: -
(1) Method of land acquisition for the substations.
{2} Possibilities.of distfibution system facilifies making use-of underground
spaces. | _
(3)-Applicétion-of the adVanced'iechnology to the distribution System
facilities, including an attempt to make them compact. |
(4) Detailed study for feasibility de51gn on the model districts in the high |
load density area. ' '
(5) Forecast on the env1r0nmenta1 1mpact and on the nec3531ty of its
~ assessment. ' _
Besides, seminars were held in Thailand two times during this study period.
“Also fdr the'MEA“engineérs~Visiting-Japan,'the technology transfer of
preparlng plans regarding -the Metropolltan Area was held as one of important
themes of the Study. _
‘The Study Team has provided teChniéal suggestions and/or. -recommendations:
_esbecially for.thé method of dndefground powef‘dfstribution>for-24/12 kV
=_'dlstrnbut10n 11ne systems, based on the technology ard experience accumulated -
~ in the densely populated Aareas . in Japan LT ‘ |
Study items in the Study consists of:
'.j a) Collectlon and evaluation of exxstlng data and 1nformat10n
b) Fleld 1nvest1gat10n
- é) Study of CUrrent status of power system

o 1-3 . ;_” L



1.3

1.3.1

Identification of existing power system facilities.
Review of power demand forecast.

Reviewing existing short-term power distribution system improvement.and: -

expansion plan. _
Formulation of shortf and long-term power distribution system
improvement and expansion plan.

Preliminary study of environmental impact.

Feasibility design.

Cost estimation and construction schedule. .
Economic and. financial. analysas

- Technology transfer. -

Activities of the Team in Thailand- and Participants.Concerned

Activities of the Team in Thailand . .. .

During the period from November 1994 to October - 1995 the JICA: Study Team
performed the follow;ng act1v1t1es in Thalland

First

: November 16th to December 17,_1994

- Presentation and discussion on Inception Report

- Field survey for the related areas

ﬁ~_Collection'of-the'study-data_ L

-~ Selection and determination of model: districts for detailed study:

Second:

- Discussion of the seminar etc.

‘May 17th to June 15, 1995 . .-

- Presentation and discussion on Interim Report

~:First seminar for technology: transfer NS T SRS S RN R

- - Detail study for fe351b111ty de31gn on.model dlStPlCtS

Third :

- Field survey for addlthﬂﬂl items

September 21 to OCtober 5, 1995 _ :

- Presentatlon and dlscu3510n on Draft: anal Report '*ﬁ‘s g e

- Second seminar for technology transfer o
B 1-4



1.3.2 List of Participants

The MEA with Electricity Generating Authority of Thailand (EGAT) people, and

the JICA Study Team involved in this study are as listed below.

MEA

Mr.
br.
Mr.

Wannawit Thémﬁanich'
Kasem Chaihongsa -
Sombhop Khamala

Deputy Governor, Finance

" Deputy Governor, Technical & Planning

_ Assistant-Governor

Mr.
Mr.
Mr.

Mr.
Mri
Ms.
Mr..

Mr..
Mr;

- Mr.
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1.4 Provision of Eqguipment

The Study Team purchased a personal computer in Bangkok during the Second
Field Investigation, and used it for system analyses, transfer of technical
knowledge to MEA's engineers and other purposes.

Incidentally, this computer kas provided by JICA to MEA on October‘B,'1995
after completion of the Third Field Investigation.

1.5  Training for Counterpart

The training for power.distribution systém to the MEA's counterparis was

carried out in Japan during this study period.as follows:

(1) Name : Mr. Nipon CHIRATAWEEWOOT (at the expense of JICA)
Period :  Jurie 20 to July 19, 1995 (30 days)

(2) Name : Mr. Napadol PUTARUNGSI (at the expense of MEA)
Period : June 25 to July 19, 1995 (25 days)

1.6 semipar

The seminars for the purpose of technology transfer to MEA were held in
Thailand two times dur1ng this study perlod as follows:

(1) First seminar (May 25, 1995)
The first seminar was held by the JICA study team in one day during the'
Second Field Investlgatlon concernlng examples of . Tokyo Electric Power.
Company (TEPCO) S experlence 1n power supply for the hlgh load den31ty'
areas, other top1cs such as the new technology of TEICD ' :

(2} Second seminar (September 28, 1995)

The second seminar was held by JICA in one day during thé Third Field
Investigation concerning summery of feasibility study of this project.
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