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REQUEST FOR NEW TECHNICAL ASSISTANCE PROJECT

(FORM P.)
TRAINING IN
DISTRIBUTION AUTOMATION SYSTEM PROJEC

ASSISTANCE FROM

THE GOVERNMENT OF JAPAN

SYSTEY DEVELOPMENT DIVISION

DEYVELOPMENT DEPARTHMENT JANUARY  199C



Réquest for New Technical Assistance Projsct

Project Title : Traihing in Distribution Automation
System Project

Requesting Ageuncy o PrOVlHCLal Electricity Authority {PEA)
' Ministry of Interior

Proposed Source of Assistance : The Government of Japan

e e = TR Yt = Gan e v AN R ER e e g R W A i RO e m

1. Background Information and Justification for thé Projeét

Provincial ElthriCit# Authority (PEA) is .‘a-' state
enterprlse under the Mlnlstry of Interlor_ ha?ing extensive
responslblllty in supplylng electrlcxty services to customers all
over -the country, except the metropolltan area, Nonthaburl and :
Samut Prakarn, where electrlclty supply 1is rendered _b?
Metropolitan hlectrlclty Authorlty {MEA}.

PEA has achleved slgnlflcantly in proViding electricity

supply to 86% of villages 1n its serv1ce ared in 1989 based on N

the electrification projects under the 6th National Ecohomic and
Social Development Plan (1987-1981). Since establlshment, PEA
has concentrated -its efforts towards the construetion of
:distribution facilites/lines to extend clectricity service td
customers and at the same time reinforce étisting system to
increase supply capability. The dlstrlbutlon facllltes have thus
become movre and more compllcated. It 1s_necessary to equip the
network ‘with contpol and operation system to_iﬁprqve the various
problemns such as the improvement of veliability for continuous
supply, the stability of voltage at various levels and etc.
Particularly, PEA has not yet bfpught into use the SUpervigbry
control system for control and dispdfchiﬁg'bf the voltage .and
current of the extensive distribution network. The present

operation is mercly carried out through the voice communication
by radio.

Therefore, it has become more and more difficult to contlnue :
the operation of nethork with' the Lonventlonal methods, whlch 
causes considerable losses of the man power and time to collect
the information on the interruption, location of faults”ﬁnd " the -
tasks on the repair of the network. T

It is- expected that there will ‘be increase in SOCiai'
requirements for improved reliability in_electriciti supply in
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‘accordance  with  the increase in electricity demands  for
1ndu$t;ial production as well as the domestic consumption. under
the 6th National Economic and Social Deévelopment Plan and the

develqpmeht of the complicated distribution network all over the
country. : '

Especially, the requests: by the _industriés,' particularly
foreign companies in the industrial estates for the higher
reliability of electricity supply is getting stronger and it
seems to affect the enhancement of  foreign investments as well as
‘the production activities of Thailand.

" At present, many industrijes establish in urban area. The
difference between urban area and rural area becomes one of - the
social prohblem, in order to solve this problem, it is of wurgent
necessity for PEA to improve the reliability of electricity
sUpply.

In this doncerh.' PEA plans to -introduce Distribution
_Automation System to improve the reliability of electricity
supply under Lhe 7th National Economic and = Social Development
Plan (199291996)f However, PEA does not have the technology and
expertise of Distributien Automation System. Therefore, training
of the engineers is urgently required to enable introduction of
Pistribution Autbmatiog System which Japan has the most advanced
technology.

Thereforé, PEA would like to request the Japanese Government
to provide with: the Project Type Technical Assistance to train

engineérs for Distribution Automation System,

2¢ Details _of the Project

2.1 Proqram'Goal

PEA" would 1like "to request the Japanese Covermnent to
provide -With_ the 'Project Type -Technical Assistance for the
training system of the Distribution- Automation System. The

" training, . system is regquested to Dbe modern and advanced
Distribution Automation System, including distribution
dispatching system, in order to study train PEA engineers and

develop a most suitable system to meet the specific requirements
Of PEA., .



2.2 Project Objective .

{1) To enable PEA staff to acquire the technique of-
maintenance and development  of Distribution
Automation System most ‘suitable for PEA.

_(2).To train eﬁgiheers for operation and'maintenance of
Distribution Automation System (To train Instructors
in Distribution__Autbmation _ System) _

(3) To train engineers for cperation and maintenance of

- distribution supervisory control (dispatgh) system
(To train Instructorsfin"distributidn supervisory
control system) o

9.3 Conditions Expected at Completion of Project

This- training -system will provide the training of .
engineers and make = possible the research _and devéldpment_ of
distribution control system most Suitablp'for PEA and Thailand as
specified below, and contribute to impfovemeht'bf a great deal of

‘reliability of electricity supply by providing PEA  with
ekpertise to operate distribution network effectivély fand: t0
minimize the. losses in case of interruption/faults of
distribution network. '

{1) To imprdve the reliability of=electricity'supply.‘-'
{2) To enable PEA staff to make planning, .effective
operation of distribution line equipments.

(3) To winimize the time loss in case of interupticn/
faults of  distribution network by distribution
supervisory control'systém. ) : ] :

{4) To systematize the training of operation . and
‘maintenance of Distribution Automation System. {Refer
te Annex 2} o .

2.4 Project Activitv and Workplan

This project is planned to be complcted_in'S-years:éfter
commencement. of the project with the work schedule as shown
below.. '
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e i R i S R T A me M e e O G B N T T S
e ar S e A A Ao w3 e G e

1990 ! 1891 ! 1g92 | 1993 | 1994

SRS e et Seleitel Seteint At

1-617-12! 1-6!17-12} 1-6}7-12] 1-617-121 1-617-121

E]
! I
i
1
! 1
i
i
]

e
I
B
"

e i e USRI SRS R EEEES SEERE S 6 bk S 6
'2. Trains L4 bbb bbb b
1" Epngineers ! ! ! ' ! i . H 1 ) d
b with . : i H uE H S : 1 ]
4 sSimulator  j(4) | | | ' : ! i : i '
CoDsurvey & j=== 1 b bbb bbb
' Design ' Order | . Tria peration | d H 1 !
! 2)Order & VY (12).. 7 i ; | i A i )
! Trial ! (Manufacture)| : ! A ! ' ! i
g Operation | H : : H T y i } H
! 3)Training i : ; ====="’°;==;:;===:"ﬁ'====2==:&="=:
' H ! : {On the praining using Simulator of |
v ! ! ! distribution supervisory control ;
! H A i system) | ; ! H i d
: | : : : L) (80) b : : :
13. Directs b=z 2l =2 = = =l= = =& = wla == = sl= 5% = sl= = |
' .the - "{Introduce the Automation System’ to ‘every :
! automation | Provincial Offices) | : : ) H i
| systenm oo : T T : : :
H ' H i H i i i ' i ' ]

Remark : { ) shows period in mdﬁths

The details of Technolegy Transfer {training) brovided by .
this Project Type Technical Assistance are surmarized below

. Instructors

Instructors are cénsisted of followihg four Japanese'Expefts
. Experts of distribution supervisory control syStem,.Z persons
. Expert of communication system.......;.......{.....:1 person
. Expert of mechanizationw of the management of distribution
" netwark .........................,......}.......;...1'persoh
.-lfainqg" L _
Trainee shall be .selected ‘from the enginehrs-and_téchhicians
in charge of Distribution Automation System at'PEA'Héad. office,
Redional offlfices, Provincial office..{....,........-1,350 Persons



. Methods of training

~ Lectures concerning distribution supervisory control system,

communication system and mechanization of the management of -
distribution network.

fOn' the Job tralnlng ‘using simulatorr of distribution
-supervxsory control system.’

. Tralnlnﬂ snstem and plan

PEA plans to ‘train not only engineers who wlll be in -charge of
_operatlon and. malntenance of Dlstrlbutlon Automatlon ‘System - but
the trained engineers will also be able to traln octher enginéers
_by themseves after explratlon af the per1od of the Project Type
Technical A551stance (Details shall be referred to Annex 2)

2.5 Duration of the Pfoject
B This prdject will be carried dﬁt in 5§ years; It is
strongly requested: that this project be commenced in 1990 and

expected to be completed in 18%4.

2.6 Project Site

PEA Training Center and Rangsit Dispatching Center
(Simulator of Distribution Supervisory Cecntrol}

2.7 Recommended Source of Information and Data Related to the
Project

Information and data related to the project are available
and willzbrovided by PEA.

3, Details of the Implementing/Operating Adency

3.1 Instituticonal Framework

The institutional framework for the implementation of the

project is as shown below.
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Government N
of | Fund
Thailand [¢
3 : ' PEA progect team:
PEA Japanese ‘ Development Department
Executives Government . Plannlng Department
Expefts ._Englneerlng Depdrtment
; i ;_T' e qg;ntepégce Department
. Personnel Department
l . PEA'S Reglonal and related
PEA ' Japanese Offices
Project Expert
Team 4--——N to PEA

3.2 Staff/Personnel Participétinq in Project .Implementation

In implementing'this Pilot Project, it requires staff to
undertake the works for the project who will be appointed . from
PEA's staff consisting of ‘

.

- Project manager 1 person

- Engineers 10 persons

- Technicians S 10 persons

Additionally 1,350 persons who are ‘in charge of
distribution  &automation system at PEA  hecad office, Regional

offices, Provincial offices will be trained.

4. Assisblance Requested

In ordevr to make the’trainihg of: Distribﬁtion' Autométion
System - effecctive, PEA would 1like .to reQucsr "the - Japanese
Government to prov1dc with the Lralnlnd facilities' to pevform
.simulation ‘of Distribution’ Automatlon System as  well és the
experlks - who will give lectures on Dlstrlbutlon Automatlon System
to PEA engineers.
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Expert

4,1

5 o i Total | 1990 ! '1991. ! 1992 ! 1993 | 1994 !
: YERI“ :-—=-~—-;-+...‘._........:,+__,____'__,_,+__,_‘- _____ e mvm e aa R :
I ' :NOa:m/miNO-lm/mlNoL}m/m}No.:m/m:No.;m/m:No.:m/mi
e ettt DL Seiik I ELl TSR A SU AU U SR SR
't 1. Project D180 L d2i(1)) 12i{1yy 1211y 121{1)! 12
v Leader i g l H t | R i ] Vo

: | R R L T T T
2, Automa;ion '} 3 11860 3 1 .361(3)! 361(3)7 a8'{2)! 241(2)) 24
l Engineers : i ' ; ' i i ! | : i
A [ e e T
R e T e i e B A it Attt TPl R e
! Total - P4 1216% 4 ) 481(4)) 48!1(4)) 481(3)! 36!{3)! 386}

Remark : Experts are engineers of disfributioh supervisory

control system, communication system and mechanization

of the management of distribution network.
: m/m = man-month '

4,1.1 Justification for Requesting Expert

It is widely accepted that. Japan,

among the
other=highy. development countrigs, is competitively excellent
in®  Distribution Avtomation System and dispatching systein

tachrnology.

- field.

‘technology and performance in this

future

PEA, = therefore, considers the Japanese

'development; planning and implementation

Distribution Automation System.

On the other hand, PEA has had no experience in this

advanced
' ~

field most beneficial for

of PEA’s

4.1.2 Job Description of Each Expert Requested'

Please se¢e attached Form J.D. in Annex 1

4.1.3 Qualification

Please see attached Form J.D. in Annex 1



4,3 Equipment

Equipment and . related facilities nécessary for
implementing the' reguested training; cost approximately _300
Million Yen-and is requested from the Government of  Japan. The

breakdown 1s shown below.

(Unit Million-Yeﬁ)

o it A oy = D fap e T ek p S e mm =t A e e he mm w8 A A Ret k4 S E mE ap are el e o A T ik deb e et AN M S RA S b 8 e G S ma wR

! Amount |} } H T SRR
Description of.;Requééted b Unit) Totall1990}1991{1992}1993:1994
Equipment Item.:For each !Priééi_Coat R ' b L
) Item ! ! ' : ' ooy
———————————————— e T T g e T Tt S
i simulator of | 1 set | 300 | 300 | 100} 200} -} - | -
{ Distribution | : i T A P
! Supervisory ; | ' P i h {
i Control . i ! H ' i | H i
! {Communication/! ! ! N . - g
! "Radioc System) ! : E i 4 ; 1
e e e ok el e i e . el
Vo Total P300 1 100} 2000 - -1 -

In terms of Baht, the total cost is apﬁroximatély'54'Million Baht

4.3.1 Justification for Reqpestigg-ﬁquigment=

The gquipmeht described above is required to carry
“out the task of training on Distribution Automation SyStemu
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5. Thai Govérnment Counterpaft.cbntributioﬁ to the Pr05éct

- P RS S A A3 im 5o me e e G R e ma A L G R Ea i RS R s Ra A O A RE T RS SR AR e e T O

]

]

! Description of
iGovernment Counterpart
'
]
i

' :
_ . ! ! _
! Already | To be 1199011991!1992!1993}1994
Contribution {Availableirequested! - ! i '
e e +——-~—~~—4+;-u~;—-——+—n~~+—-—»+~——-+-~~4f -
il. Project personnel '} ./ : - e T T A
I o | I L
2. Equipment ! L ! ! ! 'I i
b . : | T
H 2.1 Premises and | / i - T e T R
{  building | : S T O D
! 2.2 Expendable ' / L - HEE R R T
:  equipment ! ! | ! | o
! 2.3 Non-expendable ! / L - O O i N
! equipment E ! I

6. “Related Project/Activities

. The: Teasibility Study of Distribution System Dispatching
Center Project  was _éarried out by JICA under the . 1985
Technological Cooperation Project between Thailand and Japan.

7. Monitoring and Evaluation

Projéct;étﬁff'together.with related departments and divisions
will monitor and evaluate the project by comparing the statistics
“of eléctricity interruption and benefits in project area between
with and without impleméﬁtétibn of the project. '

8. Reporting
Project7§£aff and related deparbments and divisions will make
quarterly S progress report of the project and ‘submit  te PEA
management, Ministry of I[unterior and other related organizations

and_sixﬁmOnth progress report will be submitted to DTEC.

8, “Future Work Plan

‘Based on the result of training, research and' development
 From  thig training system, PEA will formulate the development



- 11 -

program of automated dist;ibuﬁiOnidispatChiﬁg system in other
area in order to improve the efficiency and_ reliability of
electricity supply and service. ' '

- e W3 B KA S D bk b ek mr  m o e i

Prepared by : Mr, Chakchai Chandarasupsang
: Manager, System Development Division
Provincial Electricity Authority
Tel. 5850100-01 Ext. 488 |
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qut'title
Duration
Duty station

Duties

Qualifiqations

Agé-limit

Language

Annex 1
{1 of 2)

Form J.D.

Expert's Job Description Form

Project Leader
"¢ January 1890 - December 1994

PEA headquatérs in Bangkok and project site

: To be responsible for

lanning of project activities,
Overall supervision works..

Identify _fﬁtufe development plan of PEA's

“Automation System. _
Conduct .training = PEA’'s engineers  on

Distribution Automation System.

: 1) Academic gqualification

- Bachelor’s .or higher degree in electrical

2)

engineering.

Required experience

“Good knownledge and well experience in

Distribution'Ahtomation'systém ranging from

planhing,' ﬁeSign; ' installation and
operation. =
30 - 65 years old.
% English.

_45_.



Post title

Duration

Duty station

Duties

‘Qualifications

Age limit

Languazge

Annex |1
{2 of 2)

From J.D,.

‘Expert's Job Description Form

¢ Automation Engineers

January 1990 - December 1994 : .2 pérsons
Jéhuafy 1990 - December 1992 : 1 pcrson

1 PEA headquaters in Bangkok and project site

To be responsible for

~ Survey  design ard = installation of

Distribution Automation Systenm.

- Conduct training ~ PEA’s. engineers on
Distribution Automation Systen.

: 1) ACademiC'qualification

- Bachelor’'s or higher degree in cleclrical
engineering. ' '

2) Required experience

- At~ least 10 'years in Distribution
Automation System,

30_— 50 yvears old,

English.

45—
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Ansvers Lo Questionnaire

of the Preliminary Survey Mission on the

Training in Distribution Autcomation System Project

8-19 July 1891

SYSTEH DEVELOPMENT DIVITION DEVELOPMENT DEPARTHENT



Answers to Quéstionhaire
of the Prel1m1nary Survey Mission
on the Tra;nlng in D15tr1but1on Automation System Proaect

8 - 18 July 1991

A : Implementation Organization (PEA)

'Q;i ' ¢+ To what extent will NEA or Ministry of

Interijor support PEA  on  administration structure, staff

recruitment and financial arrangement?

if not, 1is  there any guaranteé'for_PEA to secure
eénough bﬁdget ‘or manpower for thg;sdccessful implementation of

the project?
Ansvers

NEA {(XNational inergy_ Administration) is én brganiSaLion
under the Ministry of @ Science, Technology and Energy, KEA is
responsible for formﬁlatidn of energy pélicy under the guidancé
of the Government. There is not so much relaticnship between

XEA and PEA regarding the operation of PEA.

PEA  is under #he supervision of the Ministry of Interior
and is one of the two electricity distribution authorities of
‘Thailand. | |

In 'Thailand there are three electr1c1t3 authorltles, one.
responsiblé for generatlon and transmission whlle the othe: two
responsible for distribution. The one responsible for
generation and Lranémission is "EGAT '(Electriéit? 3Genera£ing
Authority of Thailand). The two 'respon31ble for dlstrlbutlon
are MEA {(Hetropolitan . Electrlclt» Authorxty) and - PEA
(Prov1nc1a1 Electrlclty Authority).. '



PEA service area covers 70 provinces all over the country
or ghpfdximately 99% of the total area of Thailand.
.organizatiOnal Structure of PEA consists of the Board of
rnireétofs and  the PEA. The Board of Directors is apbointed by
the Cabinet. The chairman of the Board of Directors is the
‘Peputy Under Secrétary of the Ministry of 1Interior and the
menbers of the Board are appointed from varioué Government

offites with PEA Governor as ex-officiq member of the Board.

The 'Bbard of Directors sets up Corporate Policy and
snppdrts PEA on its operation. It is the PEA itself who carfieé‘
'out_'managemnet” and_operaﬁioh to fulfill its assigned Mission as
well a&s Duties and respousibilities. Therefore,  staff
recrditment is considered and managed by PE4& itSélf; The same
is applied for financial arrangement but with strong support
from the Board- of .Directors_-and the Ministry of Interior.
Consequently, it is evident that the successful implementation

of this project is within the capacity of PEA.

The Organizational Chart of PEA is shown in Annex 1

B Objectiﬁé of Lhe project

Q.1 : cConcerning the 6th and Tth National Economic and
Social Development Plans, please c¢larify those Development

Plans concernihg electrification, reliability_or'eleqtric supply.
Ansvers
tnder the 6th National Economic and Social Development

Plans (NESDP), - PEA has implemented several projecls concerning

:electrification.and system reliability.

i-s" —



Regrading "electrification, PEA haS'implemented more‘than

ten . . _ L :
provide electricity supply Lo approximately 57,500 villages or

roughly 94% of the total numbér'of'viliages in PEA service area.

A summary of PEA electrification plans and achievemént'is_Shpwn

in Annex 2.

For upgrading systenm feliability, PEA_has continuoﬁsly

impleménted systen :réihforcement project.'Undep the 6th NESDP,

the system reinforcement project being implemented is. the

fourth stage. Additionally, PEA implements the Transmission

rural electrification projects. At present, PEA is able to

i)

system  and Substations Development Project (U-Shaped. Arég)_

under this national plan. The 'main objective is to construct
"115 ¥V transmission lines and éighteén (18) 115/22zsubstations

in the central area'to'further strengthening system reliability.

Under the 7th NESDP, PEA will still concentrate on
strengthening system reliabiiity  by emphasising- implementing
systen reinforcement as well as transmission system and

substations development projects.

A brief summary of PEA pfojécts under the 6th and Tth

NESDP is shown in Annex 3. -

In addition te implementing the said projects, PEA has
also tried other measures' to strengthen system reliability

wvhich can be summaried as follous.

1) _InSLall overhead ground " wire (OHG&) .Lo..pfotebﬁ

distribution systems at a distance ¢f 2-§ Kn .ff6m subsLati0n.



2 Try using solid core type insulalors in high pollution
and high load density area. The first field trial was carried
out . in Chantheburi province by installing Pin Post insulators,
strain Rods ihsulators_ together with current Limiting Arcing
Horns (CLAH) on one selected feeder at a distaﬁce of 13 Circuit -
Kilometers during 1988-1990. . The result was proved to . be
satisfactory. "Cdpsequently, PEA has gradually purchased this

kind of insulalors to install in PEA Serﬁice area.

3):.Try.'uSing'_RaYSU1ates to extend creepage distance of
already installed 'insulators, lightning arresters ahd drop-out-
fuse cut-out.  The first field trial was carried out in Phu-ket
p;ovinqe . uhgre _distribution systeﬁs experiencihg salt
contamination §in¢e' 1990. Tbe-:résult 'achiévéd so0 far is
sétisfactory. Anyway, more records afe_needed for'e?aluétéon,
Raysulate termination has  also been_installed'in this area for

trial and evaluation.

4 Implement scheduled lines clearing to prévent

distribution lines from tree touching.

5) Implement scheduled line'apd connectors inspection in

order to secure appropriately tightened connectors.

Q.2 :  How does PEA utililize this project in the Nat ional
Development Plan? (Which organization will take the initiative?
¥hat kind of ' financial source is available for PEA to realize

thé 6bjective?)-



Answers

This prdjéct will provide ﬁhe_ first and very important
oppertunity for' PEA to gain technology transfer from hlghly
expefiéncéd Japanese E\ports in - the ‘area of automated
distribution system contrcl.. PEA engineers from  concerned
functional areas' will be'able to expose to éd?dnced technology
in this field. This will greatly help PE4 in implementing the
Distribution System Dispatching Centre Project under the 7th

NESDP {1992-19986).

This project has been initiated by - PEA in order to
achieve the said objectives. The financial source is requested
to be Gzant Aid from The Japanese Gowernment under the Froject

f T)pe Tachnlcal Cooperdtlon.

C :  Preparation by Thai side

1. Facilities (Project 'site)
Q.1 ¢ Please prepare the building layouts. of present PEA
Training Centre and Rangsit Dispatching Centre. (Building
Capacity, Infrastructure ete. s

Ansvers

Please find the la$outs in Annex 4
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