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I INTRODUCTION

1. The Evaluation Toam

The Japanese Evaluation Team {hereinafter referred to as "the Japanese Team") organized by Japan
International Cooperation Agency (hereinafte referred to as "JICA") headed by Mr. Masa)oshi Juro,
visited the Kingdom of Thailand from February 24 to March 12, 1997 for the purpose of evaluating
jointly with the Thai Evaluation Team (hereinafler referred (o as "the Thai Team") the achievements of the
" Project on the Training in the Distribution Auvtomiation System in the Kingdom of Thailand (hereinafler .
referred to as “the Project”™) within the framework of the Japanese technical cooperatxon basad on the

Record of Discussions signed on June 30, 1992 (heremaf‘tcr referred o as "the RfD")

Both tcams discussed and evaluated together the objective of the Project, purpose, output, input, impact

and prospects of sustainability.

© Through careful studies and discussions, both si'_des‘summarized their findings and 'ob_scwali_o'ns' as

described in this document.

e
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2. Schedule of the Jolnt Evaluation

rprpinam e

Date Schedule

February 24, 1997 | <Arrival of a consultant of the Japanese Team al Bangkok>

February 25 (Tue) | - Mectings with JICA oftice and the Japanese experts of the Project
[ - Preliminary discussion of the Project with PEA
| February 26 (Wed) | - Preliminary interview {0 PEA counterparis

February 27 (Thu) | - Prclimin:ﬁy interview to PEA countlerparts

February 28 (Fri) | - Preliminary interview to PEA counterparts

March 1 (Sat) - Preparatory work for reporting

March 2 (Sun) - Preparatory work for repoiting

March 3 (Mon) - Interview to the Project Manager of PEA

<Arrival of the Japanese Tean>

March 4 (Tue)

- Meetings with the JICA office
- Mectings with the Fmbassy of fapan
- Discussions of the Pro_ject with DTEC, PEA and Japanese expeits of the Pro_;ect

March'S (Wed)

- Discussions of the Pro_!cct evaluation method with the Thai team

Marchi 6 ('I‘hi)) - Interview and dsscussmns with PEA personncl N
March 7 (Fri) |- Intesvicw and discussions with PEA personne! and the Japanese expeiis
: - : . Mecting on the Evaluation Check List ' '
I March 8(Sal) - - { - Intemal meeting o
: | March 9 (Sﬁn) Intcma! 1 mecting

- Discussions on the Joint f‘va!uahon Reporl and Mmums of Mee(mg,

Ma:ch 10 {Mon)
March 1 1(Tue) - '

March 12 (Wed)

| - Meeting on the Joint Evaluation and prcparauo'n of the Minutes of Mc«;ﬁnb

- Signing of the Joint Evaluation Report and the Minutes of Me_qting _
- Reporting to JICA office and the Embassy of Japan :

<Departure for Japan>

March 13 {Thu)

<Arnival o Japan>
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3. Aftendance

3-1. Japanese Evaluation Team

Mr. Masayoshi Juro - Leader,
Director, Financial Cooperation Division, Mining and Industrial

.Dcvelopment Coopcrahon Department, JICA
Mr. Koichi Kumano . Electric Power Technology Division, Public Uulmes
Departmient, Agency of Natural Resources and Energy,
- Ministry of[nlcmahonal Trade and Industry
Mr. Hiroshi Oshima : Manager, Distribution Planning Division, Distribution
- Departinent, Kyushu Electric Power Co., Inc.
Mr. Miyoshi Nishimaru © : Senior Engineer, Depa_rtmcnt No 1, Techno Consultants, [nc _
Mr. Yasuhiko Wad# - Stafl, Techaical Coaperanon Dmswn, Mining and Industrial
Development Cooperation Department, JICA

3-2. Thai Evaluation Team

“Mr. Pravit Chiradeja o - Leader, .

' I Assistant Goveamor, Planning and System Dcvelopmenl PEA -

“Mr.Somchai Srirath -~ © : Director, PQWcr System Control and Operation Department,

. - PEA T,

LM Manop Thanomkitti ' : Assistant Dmclor L!cctnc Adnumslrahon ‘Area (Ccntra!)
PEA

" Mr. Thatri Declokpatanamonkon | : Ménagcr, Dig.lribul,io"n System Conifo! Division, PEA
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fl. METHODOLOGY OF EVALUATION

1. Evaluators
(1) Thai Side : Thai Evaluation Team
-+ {2) Japanese Side : Japanese Evaluation Team

2. lems for Evaluation
. As to the items for evaluation, both Tearus agreed as follows:

- 1)Objective of the Project
.2) Purpose of the Project
3)Outpnt of the Project
4)Input of the Project
5) Impact of the Project
6) Sustainability of the Project

3. Melhodoloqv of Evaluation .
The evaluation of the Pro;cct was carricd out throubh the followmg s{cps with rcfemng the fol!owmg

m alcnals
. " 1)Steps for Evaluation o
(D Peeparation of the questionnaire and fact shecls of lhe Pioject
@ Analysis and evaluation of the answer to the qucshonnauc and fact sheets
&) Intecview and discussions‘wilh the persons concemed '
@ Preparatlon of the dral of the joint evaluation rcpoﬂ o :
@& Authorization of the joint evalualton repoit at the méeting oflhc Joirt Commmec for the Pchcl'

@ Sipning to the Joint Evaluation chon by both teams

2) _Maién’als used for the Evaluation
@ Record of Discussions
@ Tentative Schedule of lmplementahon
@ Annual Work Plan
@ Minutes ofDnscus:nons
® Pro;ect Design Matrix as <hown in Anncx-i
® Olher documcms malerials and data abrccd on or acccptcd in !he course oflmplcmematlon of thé

Project

bAs
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. BACKGROUND AND SUMMARY OF THE PROJECT

1. Bulef Background of the Projact

The Govemment of Thailand has been promoting industrialization, including fostering high-tech
industries, for the development of the country’s economy. Coupled with this industrialization,
reinforcement of power supply reliability, particulacly improvement of measures and mobility against
black-out accidents, became one of major tasks to be tackled. Based on ‘the 7th Nationat Social and
Economic Development Plan between 1992 and 1996, Provincial Electricity Authority (PEA) had

prepared progranumes for the automation of power d:smbuuon work and other planning for the

improvement of power supply reliability. = With the rccogmlmn that the personnel training is imperative ©

for bringing the distribution automation system into PEA and with undesstanding for the technology -

transfer that fapan has the most advanced distribution autonation technology, the Govemment of Thailand

submitted the request for - project type technical cooperation to the Government of Japan in Janvary 1991,

In response to the above request, JICA dispatched a Preliminary Survey Team in July 1991, in which

‘survey period details of the request was confinned and the basic policy of the technizal cooperation.

Programme was explained to PEA.  In March 1992, Long-Term Experts Survey was conducted to collect
“detailed technical information. Between June and July 1992, the implementation Survey Team: was

disf)aléhed, ang t!ic_Rﬂ) (Record of Discussidné) was s gncd. '{hc_Projcc( slarted from Juric 1992

Smcs then duung this - four ycars and ecight months pcnod the tcchnology for planning the
Distribution Automation System (DAS) was lrans&rred the DAS suuulator was mstalled and selated
equtpmcnl and. matcna]s were prowded in accordancc with the R/D, TSI (l"ematwc Schedule of

lmplemcnlauon) TCP (Technical Cooperahcn ngrmnmc) and Minutes ofMu,clmgs

Before the fouhcommg June 29 199? the lcrmmallon day of the coopcrauon of the Pm_;ucl, this

E Jomt Fvaluanon was conducted

2. Chronologicat Review of the Project
The chronological review of DAS Project is described in Annex 2.

-3 Objectwe of lhe Project .
' The objective of the Pro;ecl is “to transf‘er nccessary knowledge and lechno[ow in the field of DAS.
to "Hm cp pc:sonncl s0 as to cnable PEA stalT to develop a most smtablc syslem to meet the Sp&(?lﬁt-

tequireinent of PEA™ as described in the Maﬂer Plan of R/D.

&
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4. Purpose of tho Projoct - _
The purpose of the Project is that “PEA personnel will be trained in the field of the planning and

managing of DAS” as shown in the Project Design Matrix (Annex 1).
The overall goal of the Project is that “Modem [DAS suitable for the infrastructure in Thailand will be

introduced, and its maintenance afong with its operation system will be established, so thal the DAS will

be well operated.”

§. - Tentative Schedule of Implementation _
The Tentative Schedule of [mplementation and Accomplishment is shown in Annex 3.

6. Technical Cooperation Programme

The Technical Cooperation Programme and Accomplishrent is shown in Annex 4.
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IV. RESULTS OF EVALUATION

All the activities carried out in this Project were reviewed and related infonmation, such as present
situation and future plan of the distribution automation, present activities and results of the training, were
obtained through the interview and discussions with PEA administrative and manageral people, PEA
counterparts and Japanese long-term experts of this Project. Results of the evaluation by both teams arc

described in this chapter.

4. Overall Goal of the Project

- Overall goal of the Project is defined as “Modem distribution automation system suitable for the
 infrastructure in Thaitand will be introduced, and its maintenance along with ifs operation system will be
established, so that the DAS will be well opecated”.  The evaluation teams of both side contemplate that

this overall goal will be achieved for the following reasons:

;(I) There are now ongoing pro;ccls for intcoducing the DAS and other similar autoination systems to
: PEA power networks which are calted as the DDC (Distribution Dnspa(chmg Centrc) project for the

. ‘aufomation of transmission lines, subsiahons and distribution ne!works and the CSCS (Computer
based Substation Control System) projocl First stage of the DDC project will be Lrnp!mnentcd for

five areas in Thatland admlmsuatwe regions and remaining seven arcas will be implemented as
second stage. - A consulting company was selecled in October 1995 for the pfepafatmn of tender

~ documents and now ‘this project is at the tender stage. The system Operanon is scheduled from
. I‘ebmaxy 1999, 'ﬂ\e CSCS project is now being mp!emcnted for the automation, monitoring and

contmls of 30 subs!auons ona Iumkcy basc pro_;ect

2y In the Pro_lccr DAS equipment was |nlroduced for bolh trammg and pracllcal opcrahon purposcs asa
pitot niodel in Nava Nakh_on Industriat Estate. Thc ¢ffects on lha nnprovemcm of power supply
reliability, restoration time of bla_ck-om in particular, can be observed in the indusinal estate, though

the long tenn quantitative data to prove overall effects have not been accumutated.

) ﬂSystcm Automatmn quon was establisbcd in September 1995 in Power System Ope(anon &
‘Control Dx,paﬂment and project work as exp\amcd the above has been startf:d to bring actual
automation systems to PEA; Other divisions, such as Commumcalmn Enginecring & Safe(y Division,
' Distributios Syslcm & Transmission Dcsubn Division, Research - Division, Operauon lesmn
Switchgear & Retay Division, Training Centre and olhefs where PEA coumerpans of the Proy:ct
belong to, will collaborate with the Syslcm Automation Division to mlroducc operale and maintain

the actual automation systems.

[



2. Puspose of the Project

The purpose of the Project is that “PEA personnel will be trained in the ﬁcfd of the planning and
managing of DAS".

Though the DAS technology was relatively new to the most of counterparts, such technology was
- effectively transfémed to the counterparts. Capabili'ly_ to integrate the principle system was developed
‘and the technical level was improved very much.  PEA is now proceeding the automation system projects
to develop the suitable system t6 meet the existing power systems of PEA with his own fund and financial

suppoits froin international organizations.

3. Output from the Project

Alt the activities of the Project were carried out as per the Record of Discussions, _Ten'rarivc Schedule

* of [mplementation, Technical Coopcralion Programme, and Minutes of Meclings.

3 I. chhnoiogy Transfer conccmmg DAS to the Thai Counlcrpans

Neccssaly knowledge and technology have been transferred by the Japancsc Iong term and short-term
cxpcds through lectures, seminars, on the ]Ob training and fiefd prachccs in Thailand and in Japan smc(
October 1992 in the followmg ficlds: '

- & Basics of DAS (Basic theory and practical technics of DAS) ,
. Dcs:gn, installation and ad_;uslmcnl of 3 DAS smluialor (Prcparanon of specification, design,
installation work, and adjustiment) _ :
e Operauon and maintepance of the DAS sinwilator (Pracncc of commandmg in sys!em operanon
mamtcnance and opccanon and mspecuon) S .
‘e Advanccd application of DAS (Emergéncy repair semce des1g,n, and long ferm pl'ummg of.
automahon systems) |

Quanuty of the Iraining, total person- day altendcd as oE‘ 3 Dccembcr 1996, is as follows:

. Lectures - _ : ' . 892 petson- days
» OJT B S D2,439

s Practices .~ o .‘_ o | < 25
'cfraihit';g‘ih Japan | : 624

_ @ Othérs {intemal tr'unm;,, seminar, setc observauon etc.) 669 , -
O'Iotal o ' 4,875 person-days

5 "
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Training items were basically as per the original plan set forth in the R/D.

Period of the teaining course was extended from one year and six months to two years and cight
months because of the delay of the DAS simulator delivery at site. To effectively utilize the vacant
period, the Project conducted on-the-job-training about the system planning and design, observation of
other systems and other rescarch work which measures taken were judged to be rational. For measuring
instrument and data processing analyzers, some were delivered on behind the schedute and te-scheduling
of short term éxpedts dispatch was necessary. There will be'still some maintenance tools and mcasusing
instruments o be arrived tater from Japan before the end of comiﬁg June. All the training subjects could
be conducted, except for the tools and instruments to be arrived. Other training activities were carcded

out as per the original plan.

3-2. Management of DAS Simulation System
(1) Installation of the simulator ‘
The DAS s:mufator was installed at the Rangsit e!ectrlc ofhce in caxly 1995 for the training purpose.
From this mmu!alor actual operations can be studied for the r-,motc controf and monitoring of the

distribution line in Nava Nakhon Industiial Eslatc

{2) Utlllzatmn of the smwlalor
During and ‘alter installation of the DAS simulator, QJ1" and ﬂeld practices were made to: thc
counterpaits and PEA intemal trammg was camed out by PEA himsclf by utilizing the simulator.
" Also, through the system of the DAS s:murator operation of actual syslcm has been practicsd from
the Rangsﬂ elcctnc office fot the d;stnbulaon network in Nava Nakhou lndustna! Estate.

(3) Maintenance of the simulator
The Rangsﬂ clectric office is making p[acncal op;ra[:on and maintenance of the simmulater and other:

related system. Tt;chmcal supports front the PEA head office is available wien required.

3 3. Internal Training Courses for PEA Staff
lnternal trammg for PEA stalf was LOF‘IdUCl{‘d by PEA. There were two type of mtemal training
© courses; one is cal led as a Head Office and Regional Office Stalf Training Course which was conducted
- by the counterpans and anolhcr called as a Provincial Offi ice Technical T'amm;, Coursc which was camed ©
out by the technical stafl trained i in the fonner course. The formier course was separated fudher into the
Basic Course and Advanced Cour#é © Main 'suﬁjuls of !ilt‘: fbrinér course ivefe basiés of DAS, operali-on
and maintenance of the DAS simufator and advanced apphcahon of DAS. Toiaily 232 persons attended
to the Basic Course and 107 persons to the Advanced Course. Main subjccls of the laier course were basic
of DAS and operation and maintenance of the DAS simulator. Totally 232 persons participated to the

Log”
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course. Such actual number of persons who attended 1o the internal training was more than inially

planaed number of 200 persons.

3-4. Seminars on DAS

Two scminars were carried out on the theme of “Qutline of Summary of Reliability in the Power
Utility & Summary of DAS Project” in November 1993 and “Full Automatic DAS System™ in August
1995,

_4. Input to the Project

Japanese side conduélcd dispatch of long tean and short term experts, Iraining of PEA counterparts in
Japan and provision of cquipment as per the Tentative Schedule of Implementation. Thai side took
necessary measures, such as assignment of counlerparts and admiristrative personnel, budget allocation,
supply and replacenient of machinesy and equi pmcnt'and running experses as per RAD.

It can be concluded that the Input to the Project is achieved as per RAD,
© 4-1. Input by Japanese Side

(1} Dispaich of Experts and Survey Teams
1) Dzspatch of Experts - , . o
Japancsc side has assigned and d1spatchud thrée long term expcrts (team leader, coordmator and an
expert of DAS) throughout the Peaject period sitice September- 1992 as decided in R/D and also, as
shown in Annex 9, dispatched 27. shori-tenn experts in' 16 special ficlds, such as. wireless
tc[e:commumcahon system, prolecmc retays conunumcauon cable, long tenn avtomation f‘amhty '

p!anrung‘ and new automation lochnology

. 2) Survey Teams . .
JICA dispatched six survcy teams rclatcd to the ijecl mcludmg this evaluation teain as shown n
Annex 10. '

(2) Traiﬁing of Counterpart Personnel in Japan , :
Japanése side received total of 2li PEA coun:le'rp'aﬂs in seven batches from 1992 to 1996 for their

: training in Japan as‘shown in Annex 11.
- (3) l"rowswn of Neccssary Equipment

* Japanese side provided, in accordance with the R/D, the DAS simulator, equipment of DAS, and
othee necessary cquipment and materials as shown in Annex 12 of which amount is Yen 458 million

L

¢ approximately.
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(4)

4-2.

()
@)

3)

@

Expenses
Japanese side spent Yen 850 million approximalciy in tota! outlay of the project expenses, including

the above equipment costs, as shown in Annex 13.

Input by Thai Side

" Altocation of Thai Counterpart and Administrative Personnel

Thai side assigned, in accordance with the R/D, lotal 21 counterparts and more than 15

administrative and managerial personnel as shown in Annex 14.

Provision of Equipment and Facilities ,
~ ‘Thai side provided, in accordance with the R/D, offices, machmety, equipnicnt, veluc!es mslmments

tools and other materials necessary for implementation of the Project as shown in Annex 13,

Expenses :
“Thai side spent Bahts §6.0 million apprommatcly in total ouilay of the pro;ect expenses as shown in

! Anncx !6

- Impact of the Project

. Contents of Impact .

Technical Impact

 Themost notable unpacl is that PEA counterparls and other (cchmca! staff acquired the pnnc:ple and
' applications of the’ DAS lc_:chnology;which helped own initiative of PEA to make ptans and to
introduce the actual aufomnalion systems for transinission, substation and distribution facilities, now

: undcr m\plemenl,alron Ttis quue mcanmgful that PEA is making initiative to mtroduc:., actua!

aulomallon systems as wetl as DAS for the unprovement of power supply reliability.

Institutional Impact
Techno!ogy transfer of DAS contributed to the establishment of System Aulomahon Division in

- PEA which is responsible for the planning of the automation systems, designing, preparahorn of
 technical spemﬁcauons and the assistance on operation and maintenance of the DAS equlpment
- provided. - Four coumerp'uls perwnncl and six engmc-er:, trained internally have becn 3551gncd 1o
* tltis division and have been cngaged (o introduce actval automation systems to PEA in collaboral:on :

wn.h other divisions where other counterparts belong to.

e st
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" {3) Socio-Economic Impact

The DAS simulator and actual DAS cquipment was installed in Nava Nakhon Industrial Estate in the
Project. Direct socio-cconomic impact is that through the improved reliability of the power
distribution system of the Nava MNakhon [ndustrial Estat;':, high-tech and other impostant industries

will have benefits to increase their productivity in long run.

5-2. Dissemination of Impact and the Range of Beneficiaries

Dissemination of impact and the range of beneficiarics brought by the improved reliability and
'iﬁcrcasf;d productivity will be extensive in terms of cconomic activity of PEA customers in the Industrial
“Estate. Also, thess is educationa! cffects through the DAS simulator that enabled university students to
learn the latest industrial applications on the technologies, such as data tele-communication, computers

- ‘and power systems.

6. Prospects of Sustainability

L6l Orgamzai:onal Sustamabtlsly _

Both Teams conﬁrmed that PEA mtema! training will be opened successively to transfer the DAS
technology to remaining PEA technical personnel and the Training Center and System Automation
' Division will make a concrete plan and n.lzmage'lhe training.  Counterpart personnel and other éngin_ccrs

will condutt the training on cach subject.

6-2. Financial Suslamablllty ‘ : :
: Both Teams confinned that the bud;_,et for maintaining’ lhe DAS: simulator and other equipmeat
provided will be alfocatcd every year. . PEA has already sigaed the maintenance contract wuh a:

manufacturcr f'or the computérs provided lluough the Project.

6-3'. chhnicai Suslaina:bi‘lity : _

(1) Work assignxncnt of counterpart pcrsomt.ei
Both Teams confinmed that the counterpart personne! are involved to the DAS related work, much or
less depending on his work place, and planning, purchasing and operation and 1haintenance for DAS

wi_ll be conducted successively through oonmmnicalion of the counlerparts on actual work.

(2) chhmcal capablhty for mtroducmg DAS in future .
- Both Teams contemplalc that the technical capablltly of PEA for introducing (hc DAS could beoomc
: sc! f suslaanablc '

' :(3) Future effective uli!izalioﬁ of the provided DAS simulator and other equipment t_luoug:h' this Project
- Both Teams con finned that the DAS simulator will be utilized as a fraining equipment for other PEA

) o



personnel who were not trained duiing the Project. Also the siulator will be used to practice the |

work on the distribution network in Nava Nakhon Industrial Estate.

(4) Maintenance of DAS simulator
Both Teams confirmed that the maintenance of DAS simulator shall be conducted by PEA in

collaboration with a local agent of the equipment.

V.. CONGLUSIONS
Both Japancse and Thai Teams havé reached to ll'\e‘foil:_owing conclusions:

(1) The mmal purpose of the Project has been achieved though Lhem were delays on the dclwcny of some
equnpment Necessary knowledge and technology in the field of the DAS were transferred to PEA

- counterpart personnei._

(2) The overall goal of the Project will be also achicved since PEA is making the plans and deveIopmg
miost sullablc automation systems based on the téchaology transferred through this Pro_lect The
lmkagc between the technology transfer and its apphcatlou to actual automation systems can bc_

:obser\ ed sufﬁctenlly

(3 Susl'u'nability of the .Project in temms of cffective utilization of the DAS simulator and other
cqument further 1ntcmal lrzumng technical capabshty for mtroducmg actual DAS, will: b\,'
© mainfained i in PEA ' : '

" (4) From the above evaluations and conclusion, the Project would be completed very 'éuccessfully.

b_ ,?3"(
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Annex 2. Chronologlcal Review of DAS Project {1i2)
CHRONOLOGICALREVIEW OF OASPROJECT
1/2
_ From 1991 t01994 )
Yeat | Month itém
199 |fanuary Government of Thaitand requested the project typed technical cooperation to Japan
1991 1Jul Dispatch of Prefiminary Survey Mission by JICA (realization of required contents
y of Thaitand and notification of JICA's cooperation scheme) : o
March Dispatch of Long-term Survey Team by JICA (for confirmation of implementation .|
organization, facility, allocation status of C/P, etc.) :
June Dispatch of Implementation Team by JICA {overall plan, conf:rmauon on lhe
i division of responsibility, signing to R/D, etc.)
. |dune _ Commencement of the project onJune 30
1992 ' _ [ 1) Dispatch of 3 Long-term Experts by JICA (Mr. tkumasa OGATA/Team Leader,
September} Mr, Masaald 00!/ Coordinator, Mr. Seiichiro BABA!Experl)
- |2) Start of the C/P personnel training by the Expert
: |1} Training of 3 C/P personnel in Japan {Mr. Tho Mr. Niwat and Ms. Jurailuk for
* |October - Distribution automation system) _ o
- |2) Start of the research activily by the Expert and C/P
3) Start of specification definitton for ‘the main machinery
Vianuar Dispatch of 2 Short-term Expert (Mr.Yoshmao YAHIRO for Rad;o control sys(em
Hary and Mr.Hajime HASHIGUCH! for Protection relay system)
L !spatch of z Short-term Expert (Mr.Toshlhlro OHTAI(A_RA for Telecommunication
February
) - system)
1993 [April Dsspatch of a Short- term Expert (Mr. Shup SAKAGUCHI for System design)
_ ;lu.l v ‘ Oispatch of Consu[latlon Team by JCA (for confirmation of implementation status
;y - and of the plan for the néxt fiscal year).
Oc:(obér: - Tramlng of 5 C/P personnel in Japan (Mr. Suwat/l Mr Suwal/C, Mr. Tawee,
Mr. I(mpong and Mr. Sanid for Distribution automation system)
March ‘| Dlspatch_of aShorl-le_rm Expen._( Mr. Yoichi TSUBO! for Radio system) -
May Start of PEA const:mclion work for DAS Simulator System - -
June Training of 4 C/P personnel in Japan (Mr. Taweechoke, Mr. Pongsak,
- Mr. Boonyarat and Mr. Jaturong for Distribution automation system)
1994 . |1} Dispatch of 4 Short-term Experts {Mr. Klichiro [RIE, Mr. Koichi OKUSY,
S_eptember Mr.Motomu UTO and Mr. Junji KUNISAK! for Distribution autornation system)
- |2) Change of Team Leader ta Mr. Tadanori MORI . . |
11} Arrival “of the main mach:nery to the site : :
October 2} Dispatch of 3 Short-term Expert (Mr Yoshinao YAI{IRO for Automauon _
| equipment)
3} instatation start of DAS Simulator by both JiCA and PEA sides

ﬂ/{/
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" Annex 3. Tentative Schadule of Imptementation and Accomplishment {1/2}
TENTATIVE SCHEOULE OF FMPLEMENTATION AND ACCOMPLISHHENT

Year .
1932 1693 . 1934 1995 1395_: 1937
" items
I. Tern of technlcsl cooperation’ :
H. Japanese side
l. Long teruw experts
1} Tean Leader
2) Coordinater T j ) = h
K)) Expe}f on D;Stfibution S o = S ‘ .:i :. —
- Autoration Systen ‘ : 1—
2- Short terﬁ exper{s (*) . . . 7_ B R S vreneas - .......I...}.....- .. ......... :.....‘ .:...‘.... .
3. Provision of ma"«:hlri\ery and | ' -_;,;_ﬁ_mh'_ PRI VRS RIER ISR S I
equipment ' o
4. Yraining of Thai counterparts — :
in Japan @Persons - @1 @ | O ®|D @
: . _ {Tuid)
5. Oispaﬁch'of Survey Tesn o ) S |1 O | ©O :
Consultation’ Technical guidance Evaluation
L. t ' 1 1 S

© Notes: @ (r) Short Lerm experts will be dispatched when necessity arises.

() J N P plan —— 1 accorplishrent L, /ﬂ,.»l/
. 1
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Annex 3. Tenlative Schedule of implsmentation and Accomplishment {212}

Year

[teas

g0z | 1093 | nsse 1895 | 1998

1937

. Thai side
Teﬁ:
2. Arrangement of the facilites
3. Prqflslon of counterperts,
"adulnistratiye statf and other
necessary supporting staff
4. Traihihg courses
‘1) Counterparl Personnel . B
© Tralning course
2) Head Office and Regional
Ofice Staff Tralning course

Evployees Training course

|IV. Joint evaluation

I. Establishuent of the Project

3) Provincial Oftice Technical

Notes: (© (#) Short term experts will be dispatched when neceSsitr_aEises.

@ -—or =1 plen
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- Annox

4, TYechnical Cooperation Prograrnme and Accomplishment

TECHN|CAL COOPERAT{ON PROGRAMME AND_ ACCOMPLISHMENT
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Annex = 5. Organization of DAS Project
ORGANIZATION OF DAS PROJECT

JAPAN | TTRAAND
Ministry of Ministry of
Forelgn Affairs Forelgn Alfaics

Embassy of JAPAN
inThaitand

it

Minls{ry“;f
- Interior

TOeA
Mining & Industrial _ ~ DTEC
Coopeération Dept. ’
N
- |Agency of Naturzl
Resources & Energy
[ eerc | :
—1 [ xeAa | PEA T | -
Thaitand Office : : - Governor
[xerco ]
" Supporting Organ. _ L .
' B .mﬂ__l:]olnt committee  |————
I DAS PROJECT
f 'L?,‘lg_.[f_&_;‘_l::’ffeéf_-‘ - [Project Manager -
| Team leader,} . | Deputy Governor
Coordinator, 1 T T
Exg_er}_,_l o :
[ Ass.PManager
: _ : "Admioi, 1
fShort Term ExpertsJ : _ Technical, -
20 Counterparts ] . ‘[é_dgji_nﬂ.sﬁ_fﬂ

o

- 65 —



- Annex

6, Tralning Rosults in Technical Transfer Fleld

TRAINING RESULTS IN TECHNICAL TRANSFER FIELD

httendance Record for Counterpart Training Courses

As of Dec.19896

SUBJECT OAYS DAY « PERSON
Lecture (Basic of BAS, fAil ¢/ | 98 7986
Operation & Maintenence,  [n charged | 18 o 88
| tepplication of DAS) " Total 117 892
i _Speciflcation of DAS I 580 |
"PEA Construction - 769
_ ' L2490
0JT [ OAS Maintenance . 4 . T SR 448
_NGR Evaluation ] RO D 180
Reserch 1 T 244
...... ig{grum“m“m““m“”” . .m":"“”m"muh:._ I 5T
_.D4s Construction I A L2240
Practice | Operallon & Mainlenance , R ."""g@?";
: et “h.mum“f"§“ém“ T
‘Observation 16 145
Senminar . 25 o 287
o AEICLTN 20 R
Teaming tose L | 50
B i Tatai e | 524
PEA lnlernal Trainlng = 237
'Total | - 4, 8175
. Altendance Rccord for FEA PersoneI Trainlng Courses on DAS | . :
- NAME OF COURSE GROUP - PERICD ‘I TRAINEE -
o | Srowp 2 |Ti888. T 31~ wAL | 44
neele .48
: . : 45
Head of fice and | <o "°KS) 54
regional office | [ Tetar | T éméné.
staff training 105
course | advance  pEroup 1 | 1895. 9.18~ §.22 | 27,
Cror engineers) [ "M% Foroup 2 | 1998 g a5~ 9 29 | 27
- . 256
(1 vee 0
""" (07
Provincial d(ﬁice'techqiéal_ -~“mjfg“g“‘
tralning c?uTce ‘msmg—
{for technicians) _ 60
. (2 “BEkS) ; ........ 232

“{Note) Atlendants

office staff tralning course were selected alandants

— B —

in the Advanced Course of the ltead office and regional

in the B%(:c Course
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List of Toxt Books {1/43)
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Annex

8. List of Toxt Books (12/13)

2. Text books p:owded by Thal side
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2. Basic Theory of DAS

1. Necessity uf Distributlon Rutish

- Automation version
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Automation

3. Detial of distrhution

Auviomation

1. Pupgtbon of $2istribution

Automation Systeti
2, Operation of distribwliot
Automation System :
3. Advantipe of disiiibution

Aulemation

3. RTU {Renots Terminal Unit)

1. Qutline of distivuton lius
TC Sysiem

2. Specification far stave
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3. Basic-Aclions

4 DM Punction
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4, TC (TeleControl)

I, Principle of protocal
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. Address Cheeking

$.SVTM (Super vismry Telemetering)
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3. SV display p.'mﬁ! :

6. Communicationg
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Annex 8. Listof Text Books (13/13)
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. The Outline of DNDS Entish
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3. CRT Display Rule
4, Basic of Display Color

5. Operalion

8 TS (Trdlning Simulator} I, Hardware of the System

| i.'Simﬂ!&iiﬂns

'3.:r"unclion .Of Simulntor
4_.:Scll'ing of distribution Ling
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9. Design of DAS : - l.'[‘lzlnn.iu"g uf Distiibution
© Systems

2. Design ofSW Pesition
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2. History of NGR
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Annex 9. Expests List Dispatchiad by JICA

Experts List Dispathced by JICA

LONG TERM EXPERTS

Name Period Remark
1 Mr. Ikumasa QGATA 1992, 9.15 - 1994.9.14 Tg_a—r_n leader
N 2 Mr. Tadanori MORI 1994. 9. 1 -(1997.6.29) |Team leader
3 |Mr. Masaaki DOI 1992, 9.20-{1997.6.29) |Coordinator
4 M. Seiichiro BABA 1992. 9.15 -(1997.6.29) |Expert ‘
SHORT TERM EXPERTS ]
No. Narme Pesiod Title(in A1/0ifer)
1 Mr; Yoshinao YAHIRD ' 199':%. 1.11 - 1993. 2. 8 |Radio control system
2 Mr. Hajime HASH[(:BUCHl 1993. 1.22 - 1993, 3. 4 |Protection relay system
3 - |Mr. Toshihiro OHTAKARA  |1893. 2.15 - 1993. 3. 31 |Telecommunication system
4 |Mr. Shuji SAKAGUCHI 1993. 4.18 - 1993. 5.1 - |System design
.S Mr. Yoicht TSUBCH 11994, 3.18 - 1994, 3.31‘ Radio system
6 |Mr. Kiichiro IRIE 1994. 9.25 - 19%4.12.28
7 * . {Mr. Koichi OKUSU - do - S
8 . Moiohﬁu 410 Td Distri_bu@ign'autémation system .
9 |Mr. Junji KUNISAKI - do -
10 * |Mr. Yoshinao YAHIRO 1994.10.23 - 1994.12.28 [Altemation equipment
1 [Me. Kitchiro RIE 1995.3. 1 - 1995.3.29 |
12 . [Mr. Haruya HARA BV L
13 M Yasuﬁiro KFYOﬁAGA Tdo- _\ —|DAS Training Simm.ator System:
14 [Mr. Junji KUNISAKI ~'do -
15 Mr. ‘fbshinao’ YAHIRO - do - . {1 Automation equipmehl. »
.16 }Mr. Haruya HARA 1995, 8.14 - 1995.9. 4
17 |Mr. Xoichi OKUSU “do- Installation of DAS Monitor
18 |Mr. Shuji KOTSUJI Cedo-
19 |Mr. Kazuto IWASAKE 1995. 8.16-1995.8.30 | = = ,
20 |Mr. Masatoshi Si_{iMAbA - do‘-. : Telecommunication fie_!d/compu!_ef
21 |Mr. Takesht HIROWATARI 1995. 8.23 - 1995. 9.10 |Ful éuto}nacion DASE}s!em o
22 |Mr. Hirotoshi UCHINO 1995.11.29 - 1995.12?3: Maintenance and periodical
23 Mr. Masaki TAKAHASHI. ' : do - - |inspection of DAS Simutator S)?st:_a:m
% 24 |Mr. Isamu NAKAZAWA 1996-. 9,18 - 1996.10.16 |Acquisition, etc. of NG;z-dala
25 |Mr. Yukihiro NAGAMURA  {1996.11.19 - 1996.12.19 | -
26 |Mc. Sunji KUNISAKI - do - ’;ﬁ:gl‘:fj: ‘;‘:::Z;i“pemd" of DAS
27 |Mr. Koichi OKUSY - do - .
I
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Annex 10, Japanese

Survey Teams Dispatched by JICA {1/2)

| Name of Survey Teams

Description

Preliminary Survey

Team

July 8, 1991 - July 19, 1991 (12 days)
» Mr. Moriya Miyamoto {§.eadar), Technical Special Assistant (o the President, JICA
* Mr. Munekazu Urano (Team Member), Senior Inspector for Electiic Technology,
Public Utilities Department, MITI
» Mr. Takeslu Hirowatani {Team Member), Engincer, Disiribution Engmccnng
Dmsmn Kyushu Electric Power Co., Inc.
’ Mr Tetsubiro ke {Team Member), Mining and industrial Development Cooperation
Department, JICA
Background of the request from Thai side and appropriateness of the Pro;e‘.t weré
clanfied. Also, in the minutes of meeting, name of the project, objective, project sites,
scope and items of the techaical cooperation, undertaking by Thai side, and
establishment of a joint committee were confirmed.  With regards to the cooperation
period, it was decided that the period was discussed in the course of visit of the

Implementation Survey Team.

Long-Term Expedsi

Suwéy :

March 6, 1992 - March 19, 1992 (14 days) ,
o Mr. Hirb:hi Oshima, Managef, Distribution Division, Nagasaki Branch Oflice,
Kyushu Elec!no Po“er Co., Inc. .
» M. Keishi Shiotsuki, Assistant Manager, Distribution Division, Kitakyushu Branch
Office, Kyushu Electric Power Co., Inc. _
To pfcpare concrcte planning for the cooPerauon, sur\ey was conducled pemnent to

the power distribution faclhhes of PEA andits 0pcranons

Implementation Survey

Team

June 22; 1992 Ny 1, 1992 {10 days)

Date of llw Sign of R/D (Record ol‘ Discussions} : " Juse 30, 1992 ‘

+ Mc. Moii ya Miyamoto (Lcader) Technical Spccml Assuslam 1o the President, JCA

o Mr. Akira Kanazawa {Survey Member), Depoly D:reuor Lleciric Power
Technology Division, Public Utilities Department, Agency of Mational Resources and
Foergy, MITI | ‘ :

o Mr. Keishi Shlolsuk: (Surv ey Member), Assistant Manager of Disidbution Dmsmn

_ Knakyushu Branch Oftice, Kyushu Etectric Power Co.; Inc.

. ‘Mr. Té!suhiro Ike {Survey Member), Technical Cooperation Division, Mining and -
Industnal Dcveiopmeni Cooperation Department, 1ICA :
The coopér.ﬁion period of five years and un&értakings by Thai side and japanese

side were confirnied in the R/D and TS! was signed.  Also, a detailed planning of the

training was decided in the minutes of meeting.

7
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Annex 10. Japaneso Susvey Toams Dlspatchaed by JICA (2/2)

| Name of Survey Teams

__ Desereption

Coosultation Team

o Mr. Il:mshx Oshima (Hcmbet) Manager Distabution Div. Nagasaki Branch Oﬂ’cc

Tuly 5, 1993 - July 13, 1993 (9 days)

o Mr, Kozo Esaki (beade:) Special Technical Advisor, JICA

« Ms. Kyoko Nagashima (Membcr) Dcpu(y Dicector, Electric Power Tci:hnology
Div., Pubhc Utitities Department, Agency of Natural Resources and Energy, MIT1

Kyushu Electiic Power Co, Ltd. |

« Mr. Takayasu Horimoto {Member), Technical Cooperauon Division, Mining &
Industsial DeVeiopmenl Cooperation Department, HCA :
One y:ear after the start of implemcnlalioﬁ; confirmation of the progress and

preparalion for succeeding year's plan were made.

Technical Guidance

Team

| for succeedmg year's plan weie made. L _f__

Janvary 19, 1995 - January 27, 1995 (9 days)

» Mr. Shigehire Gkamura (be-a&ct) Director, Electdcal Appliance Safety Office,
Public Utilities Dept., Agency of Natura! Resources and Energy, Mlms!ly of .
International Trade and lnduslry :

s Mr. lhfoshl Oshrma Manager, Dtslnbuuon P!anmng Div., D:smbuuon Dept
Kyushu Ele.clnc Power Co., In. 7 L

o M. Takayasu Horimoto, Tc:chmcal Cooperalion DIV Mlmng and Induslnal
Development Cooperalion Dept., JHCA

In the widst of the oooperalson pcnod conﬁrmahon of the progress :md prepatahon

'lEvafuatio_n Team at lhé
Bnd of Period

February ’24 1997 - March |3 1997

* Mr. Mas.ayoshn luro (Le.ader) Dicector, Fmancual Coopuauon Division, Mnrung &
Indusinal Developmenl Cooperanon Depariment, JICA .,

o Mr. Koichi Kumano Electric Power Technology Dmsmn Public Uulmes
Depariment, Agency of Natural Resources and Energy, Murus_hy of International
Trade and Industry |

« Mr. Hicoshi Oshima, Managcr Dnslnbutlon Plarmmg Div., Distrbution Dept
' Kyushi C!eclnc Poucr Co 1nc ; '

+ Mr. Mayoshanshmam Semor Lngunccr Tochno Consuhams lnc

s Mr. Yasuhiko Wada, Techmm Cooperauon Dwmon M’ ining & lndustnal

Development Cooperallon Depariment, JICA

_ Attheend of the coopération pcnod joint evaluation was conduc:cd

. /9!/_2,/(_/ |



Aanex 11, Counterpart Personnel Tralnod In Japan
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Annex 12. Machinery & Equipment Provided by Japan Side {1/3)

MACHINERY & EQUIPMENT PROVIDED BY JAPAN SIDE

/3 (Based on Japanese fiscal year)
J;eF;:cﬂ forrs.lte Description Amount, Yen [Remarks
Y M { }= Bahn Custody No.
1992 1'02 |11 INEC personal computer, PC9BO1 FA/U7 1 © §52,000.]AM-H1-001
" " = INEC laser printer, PC PR2000Q/2 mT 357,000 [AH-1H4-003
" " o | Automatic voltage regitator ] 150,000.[AM H4-008 o
‘-—di__ 93 i1 Insulator tester - 1 '+ 214,000,|6401-H4-030
« [ " | = [video camera, IVC GR-327E i 133,000, |A1H4-015
" " " |Bubble jet word procgssor 1 206,000.[An-ne-018
" " 3 |Waveform recordes, miain unit 3 1,615,700 GMOL-HA-0OV/ ;—H
" " " |Plugin unil,‘analog - 5 ' 287,295.|6MO1-HL-004/ 8
" « | » |Plug in unit, logic 4 T 156,755.|6HO1-HE-009/ 12
" " “*  [Spectrum analyzer; main unit 1 - l.219.8b0. GMOT-H4-031
" " *  |Oipole 2ntenna . 1 - 353,100.|6M01-H4-032
. " « |Handnerd digtal multi meter 5. . 342,935 GMO1-H4-035/38
" w | v |ceter TV, SVECAV-21 R 145,000.[AM-He-024 h
w |« 1 [communication cable g5km | 15,280,000, cH02:44-001
" “ | " |Suige arrester 160 | 111,280, GMOZ-HA-002
wope e fues o 1 '1,7_"50.0"679;402-&4-003--
" " " ¢ |Video cassette recorder, JVC HR-D637 1 o 1_33,066: :”'H"?” _
! " 4 |osciloscope, battery type R ' '-593,85_0. GMOI-14-033
| v |m | n |oscitioscope 1o | 1,348,200, GHOIHA034
" - * " | Al purpose tool set 1 | ; ;214,060. GMD1-H4-040
" * | 8 |Dielectric tester, IP-ALOSOS, No.6312 | 1 305,910.|0401-H4-054
K_‘_" " " - do-,IP-AD5050, No.6509 1 319,300. GMO1-H1-055

— 85 -



“Annex 12, Machinery & Equipment Provided by Japan Sido {2/3)

MACHINERY & EQUIPMENT PROVIDED BY JAPAN SIDE

/3 B (8ased on Japanese fiscal year) _
J. Fiscal Arriva!' _ Dascription Qty. |Amount, Yen Rema:ks
year |tothesite
Y M { }= Baht Custody Eg._*
1993 |93 8 |Data c:)mmunicalion analyzer, AES‘IQIS 1 1,675,810.|cH01-Hs-056
LR " |Pot type junction box ] 160 6,361,280.[GHO2-15-004
B " 9 [Epson printer LQ-1170 . 1 (23.141_! LC-K5-001
“ | | 10 |Data modem “0CTOCOM" 1. (33,170.)tC-H5-002
BE 94 | 1 |Computer, JEXTOR BO386DX-40 1| (29,960.)|tc-Rs-003
" - 3‘ Digitzl datarecorder TA-§G2 ' 1 900,000.|6M01-H5-057
. " * INEC Media board 101 1 (68,000.)1LC-#5-004
. . 4|NEC page printer PC-PR2000/2 ' } 287,000.[AM-H5-027
BERE 5 |NEC personzt computer PCS621-As2/u? i 328,000, |AM-15-025
L *_|NEC color display PC-KM 152 1 107,000.[AM-K5-028
LU PR .8 |Cycle data monitor TD-44B - 1 $00,000. GHO1-HS 058
« 1o I 7. |DAS SIMULATOR SYSTEM : | 285,044,260.
: LA L * [1)Distribution network display system = |~ 2 - o
S * |2)TC master station B o 1
o~ " % I3)Supervision telemetedng . . | 1 ¢
" " " 4)Supe'rvisionfstati_on ' : _ 1
. " " |S)Radio master station C 1
R " " |6)Training simulator _ LR
" " * | 7)Neuteal grounding resister 1.
hE * - I8)Protection r-elaj system 2
o » . g;RTU out_pu;lesler ' 1
R B * |10) RTU connection band 1. _ _"__
R R T S 70. | 47819221
B B A
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Annoex 12, Machlnery & Equipment Pfovlded by Japan Sido (373)

MACHINER Y & EQUIPMENT PROVIDED BY JAPAN SIDE

?/3 {Based on Japanese fiscal year)
J).’eF;:cal 2;,'":::'5“3 Oescription Qiy. |Amount, Yen Remarks
Y M €)= Baht Custody No.
1994  |'94 6 |Personal computer Apple PB 180c 1 © $47,7G0.|AM-H6-028
" " 10 |Level meter LM-514 1 o 310,000 An-HE-029
. " " |DCvoltage generator 1 332,000 aM-H6-030
" " “ Frequency counter R5361K 1 ~396,000.[auHe031
" “ " IMunction generator FC-124 1 - 740,000.|AM-16-032
- | 9s | & |ecodata projector veL-3510M ) (410,000.)|GH01-#6-060
" “ " |Computer notebook Maciatosh 520C 1 (85,000.)|GMO1-16-06)
N " |Graphic display & modem unit{ONOS Mo.) 1. 24,195,763.{6401-H5-062
1995 | 95 | 7 |UHF/FM mobile radio & accessories aa (36,808.)|LC-H7 008
“ | * | * |Mandtoo! for P/N 175289,175218 Srs. | 1 {48,150, )fLC-H7-008
1" 1 8 [Wireless telephone M 4185107 5 1,725,993 |Mwnros |
" " _ . Measuringireceiyer ML SZEB; ete, l. B R
" 9 PC FMW-450 NL/S (Fujitsu) 1 B 300,000. AEM'-H?'O.H '
* " {10 ‘{Cable !'oca_lor—;[i)-BZOZ,’ printer OPU-40 ] o 748,810?Tﬁ'H7'°_35.
. “ |12 |[RPM OMEGA power monitor system - 8 | (4,751,561.)[G101-K7-063
v | % |NEC media bpard 101 1| (79,000, ugnr-007
| v |« |Air puritier Mimftex” 2 (62,000.}jL¢-H7-008°
" a6 | 2 |vio- PIOOEVEd;io presentation stand 1_— . {346,477} G’l"o"“"o_sf
| |kv-aiee mwiz 2vcdor v 4 |
- " " |Wireless microphone TOA model WA-641 i (52,644.)|1C-H7-009
" * 1.3 |COMPAQ Presario 7180 CDS ol (82,925.)|Le-H7-010 w
. - 4 |NEC printer PC-PR 1000 €/4 ] {53,953.)|Lc-n7-0n
" v 4 ﬂTU cable type 1 . 730,930 |GHO1-HZ- -
o TVRTU_ radio type .5 _ .3,654,650.|GHo1-17- ‘
. | 4 |oummy switeh 2 554,680,|GHI10-47-085 |
N " 4 |UHF radio telephone 6 ‘ .3.326;030- GHO"H?'QSS
" | " | 8 |Modem tester . 1 : 434,830.[amn7-
1996 | " | 11 |Osciltographic recorder,78201-5-F { (796.600.) cMOTHE
‘L___ " |11 [€123 developer black 2 sets and ete, 2 '(43.60(:).) GHOY-HB-
" o * [HIOKI analog unit, atteauetor 2 {133,000.)jGM01-H3-

— 87 --
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Annex 13. Expenses by Japanese Side

_ {Unit Yen 1,000}

Fiscal Year
| htems 1991 1992 1993 1996 | 1995 1996 Total
Dispatches of
Survey Teams 2,973 7,133 11,636 1,536 0] 6,022 29,300
Dispatches of | |
Expéits sare|  4ssma|  e2s2a | 92037 77457 62,349 348614
Acceptance of ' ' -
C/P training in
Japan 0 1,846 3,007 4467 2,062 1,472 12,924
Provision of | &
 Necessary _
Equipment 293 42,034 139,176 | 233,252 32,199 1 1,016 457,970
Admiinistiation ' : '
| of the Peoject 9 0 0 0 666 313 979
- Total 8,640 99586 | 216713 331,292 | 112,384 '82,071 849,787
" Amounts of fiscal year 1996 are estimated figures. ' o
I {‘/
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Annex 14, Countorpart List of DAS Project
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Annex 15, Facitities and Equipment Provided by PEA

Facilities and Equipment provided by PEA

in 1983

« Improvement of DAS project room at Head Office.

n 1994

Improvement of Dispatching room at Rangsit Electric Office.
Installation of Telecommunication System..
- Main Route
- Spare Route
Distribution System Improvement
- High Tension Line
-+ Low Tension Line
- installation of SIF6 Switches
Installation of CSP transformer
InStallatnon of RTU
Changmg of Arresters
Construcuon of NGR Foundallon

L]

L ]

‘In 199;-

. Adjuslmg and Testlng Protecuon System before mtroducmg DAS
Slmulator to PEA d!smbulton System.

- In 1996

+ Instaliation of Disturbance Waveform Recorder and Data
“Acquisition for “Inspection.and Analysis of NGR Grounding
- System!’,
-« Repairing CPU Board and Cable Protection System of RTU.
« Performed contract for routine mamtenance of VAX CPU System
of DAS Simulator. -

. Instaliation of the additional RTU.

“In 1997 '

. Changing Arrester to MOV type.

wni 2 File. Team.dot

- 90 .



Annex 18, Expenses by Thal Side

TENTATIVE SCHEDULE OF BUDGET ALLOCATION

(Unit : Million Baht)

‘Year LT : C : _
L 11902 1199311994 | 1995 | 1996 | 1997 | Total
Tems -l e oo Actual -
1. Personne! Expense © | 2.5 5.0 50 | 458 | 5.0 4.0 |26.08
2. Installation of Simulator _ : o
{1) Improvement of - - 1.12 - - - 1.12
Dispatching Room f o _
(2} instaliation of - - | 346 | - | - - | 3.48
.Telecommunication :
- System _ N I . _ _
- (3) Distribution System | - - . |4090] - | 08 - | ats
~ improvement S E i B EERRIE _
{HT, LT, CSP.
Transformer, SF6
- Switches) = : : o : u
{4} Changingof = - - - 1 4.25 - - | 4.73 | 8.98
: Arrosters R : o B B o
{5] NGR Foundation -} - - 1013 | - - |- roasy
3. Routine Annual
- Expenditure L N o D R
{1} Etectricity * ' . - |0.02 {042 | 0.04 | 0.03 | 0.21
{2} Equipment Gl - - {08 |'082}F 06 | 05 | 242
Maintenance 1 2 R : b '
4. Others : : :
. {1} Office Supplies 0.2 0.2 0.2 0.26 | 0.2 0.2 | t1.26
& Text printing, Lo ‘ S S
ete. co . SO -
" {2) Others S - - po2 | 10, - . ]o0.82
Total Aanual Budget | 2.7 | 5.2 |55.88| 6.2 | 7.44 | 9.46 |85.98

Remarks : (1) Thai Fiscal Year From October to Seplembé'r'.
{2) Subject of offical approval. '

@ e
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Annex 17. Queslionnaire on tha Jolnt Evaluation (1/3)

<Technical Coopsration for the Project on the Training In the Dislribution Automation System>

" General (Interview Lo; mainly PEA managerial sectiop, C/P and long-term experis}

1) Equipment and Materials provided from Japan
+ In this project, how was the distribution system in Nava Nakhon Industrial Estaie, including
- network - configuration, circuit breakers, auto-rec!osureé, cut-out switches, insulators,
grounding.rqsistors, eic., changed to accommodate the DAS simulator system? It would be
helpful if diagrams of the system is provided.
o \What are the simulation items of the DAS simulator and what distribution and substatwn
system are simulated, stich as grounding system, monitoring items and control items?
2) * Operalional Information _
Data and information on the following topics would need to be provided 1o the evaluation team:

- ¢ Changes of power consumption and peak load of PEA consumers

L]

Ouwtline of distribution facilities of PEA (substation, transmission and distribution lines,
communicalion facilitics, etc.) and changes in the number of PEA personnel

Records of accidents in high voltage distribution lines of PEA and its siudy data

Records of distribution line accidents in Nava Nakhon Industnal Fstate

3) ' Distribution Automauon System in General :
Information re!alcdto the f‘ol[owmg topics would need tobeprowded | R
e Fumre plan of mlroducmg and cxpandmg DAS in PFA dlsmbutton network and relauon of .
the [)AS expans:on with national piann ing, such as Fncrgy Mastcr Plan, Power Development
: Plan and National Socio-Economic Development Plan . ‘ B
0 Outlme of DAS planning, such as arcas ta be introduced, apphcab!c dls!nbut:on systems and.
| lmprovemenl of distribution equlpmenl and materials o
‘s Organization of the distribution automation systein and asSignmeni of the counterpart
personel to the section .
. Oﬂgcr planning for increasing power supply reliability -
e Linkage of 'auz.omation planning conducied by EGAT and MEA, if any, for transmission and
& dlstnbut:on Imes and subslatlon facilities (such as compahblhly of the system and codes and
) slandards)

o 4) ‘Others
¢ Manual and textbook made by PEA countemasts
¢ Reports of PEA internal On the Job Tramning regarding DAS



Annex 17. Questionnaire on the Joint Evaluation (2/3)

2)
- 3)

4
| '2)
3)
1)

1

, 2

3)
4)
5)
6)

¢ Annual Report of PEA

Achievement of the Project Purpose (interview lo: mainly C/P and long-lerm experts)
Is the technical capability of the counterparts about the DAS increased suﬂlmently?

o Capability of evaluation for different type of power distribution systems and capablhly of ‘
an integration of the DAS which suits to existing power distribution systems '

o Capability of making conceptual or basic plan of the DAS '

o Integration of the DAS

o Capability for issuing inquiry of the DAS to vendors, evaluauon purchase, and’
management of the system installation

Will the counterparis be capable of wtitizing the technology studied in thts project, when the

DAS is planned in other network?  Also, will there be a system for promoting and organizing -

intemal staff lcaining al that tinie? |

In this project, were the training and seminar for the counlerpéﬂs sufficient?

What were the factors of promoting or constraining intended project purposes?

Effechveness of the Projéct (lnlennew to. mamlv PEA manaqenal secl:on)
l{ow much degree is the power supply rehablhty, such as number of dlSlllbUllOﬂ syslem

accndcms and black-out time, considered to improve when the DAS s expanded?

- How much degree will the improvement of power supply reliability in Na.va Nakhon Indusmal

Estale (reducuon of black-out tine period by line accidents and reduction of a:cal extention of |
black out) be mlended by operatmg the DAS installed in this pro;ccl : |
In near future, 1t is cons:dercd that the distribution automation equlpmcnl based on dnﬂerent '_
system or modcls ‘will be. installed. Will PEA be able 0 cope with its plannmg nquiry,
purchasmg, instaifation, operation and maintenance? ' |

Is PEA ready for organizing an mternal training system of future DAS?

Sustainabiity (Interviewed to: mainly PEA manageial section ahd parlly CiP)

Establishment of the orbamzauon for distribution automation and its operanon situation

-Planning and records for mtroducmg actual distribution automation systcms in PEA

How many counterparts will keep up the work related to the dlstnbuuon automatmn? S
Are there financial and mstulut:onal supports for introducing dsstnbuhon aulomahon syslcms?
fs the budget allocated for introducing DAS? '

Is the counterparts capable to introducing and_expanding' future DAS by themselves?

Planning fot effective utilization of the equipment provided

o DAS simulator



Annex 17. Quastionnalie on the Jolat Evaluation (3/3)

7

1y

3

)

5)

:‘)

2)
-

Equipment related to distribution facilities in Nava Nakhon Industrial Estate

Measuring instrument

Maintenance of the equipnient and matedials provided

Is it possible to make equipmcm. repairing, calibration, or software changes of the DAS at

local agents?

Adequacy of the Project ( Interview to: mainly PEA manaqenal section and partly CiP)

Were the target levels of the project purpose and outputs appropriate?

What kind of planning dose PEA has about the automation of power transmission systems and
substation facilify? ‘Is there any linkage with EGAT, MEA or other international cooperation
agencies about such planning? _

Were the originial planning of methodology, schedule and periods for training and seminar
suitable? - Were the training through the equi pment provided effectwe?

Was the lmp!ementanon schedule suitable? .

Is there a linkage of distribution automation with national planaing, such as Energy Plan,

Power Development Plan, and National Socio-Economic Development Plan?

Efficiency of the implementation (Interview to: PEA managerial section and long:term

experts)
Was the pro;ect size and mpm size appropnatc’?

* & Number of long-term experts and short-term cxperls dnspaluhed
‘o Period of their stay and timeliness of their dlspalches o

:o l‘rammg n Japan

« Equipment and materials provtded
Was the project orgamud smoothly?

Was the support Lo this project appropriate?

o



Annox 18. Evatuation Check Llst {1/3)

Evaluation Chack List (1)

<Technlcal Cooperation for the Project on the Training In tha Distributlon Automation System>

Evaluation Grade

QGood, [IFair,

©fxcellent,

AUnsatisfactory

Evaluation Point of View :  (T) Technology transier by the Japanese Expects
{A) Technology acquirement by the Thai Counterparts

honc

Evalustin Jtems

Acquired Results

Results of Evaluation

Japerese Side

Thai $ide

Overall

Renarks

T A

TlA

T l_A

A, Overall Goal

Modem DAS suitable for the
infrastrocture in Thailand wilt be
irtroduced, and its mainlenince
slong with its opctation system
will be ¢stadlished, so that the
DAS will be well operated.

1. Stete of progress-of DAS introduction in PEA
« Plans for introducing DAS

» Propress of DAS installation

» Budget sHocation of actual distnbution
automatioa systems

2. Opcutmg situation of DAS .

3. Effects ol'mu-oduc-tlon of DAS

8) Mava Nakhono Industrisl Estats

» [mprovement in high voltage dxsb‘xbuhon line
accidents

» Reduction of mean black-out iny per ace ident

s Mobility of restoration against the black-outs

« roproveesnd in m:s-opc:auons of power system

oE ﬂ:caeﬂq of power d:slnbullon operation

b) Other areas with automa.ad dlslnbulzon

facititics ‘

s [mprovement in high voltagc dlslnbuuon Imc :
accidents -

. , Reduction of mean black-out time per amdcnt

« Mobility of rcc(.orauon a gamsl the black-outs

» Emprovemént in mIS-OpCT!LIOﬂS of power system

« Efficiency of pomr distribution opcrauon o

4, Orgammtlm for the daslnbuhon automation
a) Aulomation Planniag Division 3
b) Purchasing

¢) Operation

d) Maintenance and trovble shooting

¢} Intémal training S)stcm .

@

<)

©

Note- 1

B. Projest Purp"glgg

PEA personnel will be trained in |

- {thé ficlds of the planning and
" fmanaging of DAS.

L Impmxcmcnt of technical Jevet to plan DAS
a} Evaluation capability of distritution systems
b) Tochnical capability for integration of DAS
which svits 1o existing disinibution sysiem :
« Coaceptual and basic planning ability

+ System integration

s Purchasing and construction management’

2. Improicment of Lechnical kevel Lo operate and
maintain DAS

- 05 -




Annox 18. Evaluation Chock List (2/3)

Evaluation Check List (2)

Results of Cvaluation |
Evaluation lcms Acquired Results Japaness Side | Thai Side | Overall | Remarks
— TIA|T]A]TLA
G OQutput
b, /P of PBA will acquire the L. Technical level of C/P .
basics of DAS, and the knowledge [a) Basics of DAS © | e|o|eje|e
and technology necessary forits  [b) Design, instaliation and adjustment ofa olo|loe|loele
Jcomtmc!ion, operstion, simulatoc of DAS :
mainteasnce, and epplication. £) Operation and maintenance of the simulator of
_ DAS ®|e|e|Ccle|e
4) Advanced application of DAS o |e|e|lejo|®
- Lectures. : 892 persons-day
-OJT T 1 2,439 persons-day
- Field praclices 251 persons-day
- Others (scminars, site obscrvation, ¢le.) ]
7. DAS simulstoc fox traintng will [2. Situation of operation, maintenance and (@] © ©
be installed 2l the projoct site, then|managemeat of DAS simulator as well as ptan of
mintainad and managed. operstion in the future
1) lustaltstion of the sirulator
b) Utitization of the simufator
¢) Maintenance of the simulator
3. Interns] Uraining courses for |3, Resuit of internal iraining by C/P and iis () L © @
PEA's engineess and technicians - Jevaluation = ‘
_ fother than C/P will be opcnad and 2) Internat teaining for PEA head office stafl and
managed . lbranch ofMices staff
» Number of participants : 232 parsons
* Seminar period
© -Basiccourse . Twowedks
S Advanced course Oneweek
b) Intemat training for PEA service offices stafl
+ N_umb{:r of participants : 232 persoas s
¢ Seminar peried : One week . -
4. Seinars concerming fwll- © |4, Result of seminars on DAS and its evaluatica | ° . ® © @ -
automatic DAS will bc opencd at 3) Qutline of Summary of reliability in the power o L '
PEA - o {utiliny & Summuy of DAS System
. . . b}y Full Automalic DAS System C U R
0. Inputs o T :
-1 Input by Japancse side _ <Rm:rrd of inpul by Japmcsc side> : : s
» Dispatches of sunvey feams 1. Dispa’ches of survey teams @ © ©
« Dispatches of expérts #) Humber of Leams 1 bwams :
o Acceplance of C/P treining in b) Total team members 22 peesons
Japaa L
« Provision of pecessary 2. Dispatches of experis S © (%)
cquipnicnt : 2.1 Loog-terin expoits
« Prosision 0,- noc»:ssaryc\pcnscs 8) Number of the ficld orctpcmsc 13 fields
_ ‘  |b) Numbcr of experts dispatched 1 4 PLrsons
o) Secvice period : 4 years md 10 months
* 12.2 Short-term experis
¢ |2) Number of the field of cxpertise 16 Giclds
o |bY Number of expedts dispatched - 127 persons
- Ie) Service peaod : 12.8 months in total
3 Acceptance of C/P Wreining io Japan . :
“la) Teaining courses 12 ields © ©. ©
b) Number of trainecs ¢ 21 persons
c} Training period 38 1o 54 days per batch
d) Tolal man-day : 630 man-dsys .

—8G--~



Annex 18. Evaluation Check List (3/3)

Evaluation Check List (3)

Results of Evaluation |

a) Work assignment of counterpart personnel

b) Technical capab:m) for inroducing DAS in
future

¢) Future effoctive utilization of the DAS -
simulator and other equipment provided through

© |this project

7. Ovexatl Evalustion of the ij&u

Evaluation ftems Acquired Resulls | Japanese Side [ Thai Side | Oveeall | Remarks
N | T TA|TfAalT]A]
4. Provision of neocssary equipment @) @) o)
. |9) DAS simulator
* 1b) DNDS monitor
¢) Measuring instruments Note-2
" |d) Others
s, Prows ion of necessary cxpenses - oy
3) Dispatches of survey leams : Yén 293 ml! @ : @ . @i
" {b) Dispatches of experts : 243.6
¢} C/P teainirig in Japan : 129
- 1d) Negessary equipment s 4580
“1e)y Administration : Lo
Total smount  Yen 849.8 mil
2. laput by Thai side <Record of Input by Thai Side> o
s Aliocation of C/P 1. Allocation of C/P O @ H®)
s Finance of local costs 2) Numbxt of counterpants : 21 persons :
e Provision of tesching materials, [B) Managersal staff 2 moce thant§ persons
equiproent, and facilitics o) Assignment poriod @ 4 years and 10 menths
including rooms fof experls > Ei tocal ;
S . Finance of focal costs Lo : . 2
3} Personal expenses. Bahts 26.1 mil. © . © ©
b) Insiatlation of simulator 55.2 :
¢) Routine gnnual : 26
d) Other expenses C 21 K
Tolal amount “: Bahts $6.0 mal.
3, Provision of tcaching maténals, equipment, and] - © o )
: facilitics including rooms for experts ’ N
&. Sustainability 1. Organizational sustainability © - o) @ -
: a) Organization of distnbution automation S
trammg B : .
2. Financial sus!amabu[scy : B RN
a) Budget for maintaining the DAS simulator and © @ @
othér equipment provided
3. Technicil sustainability @ ® ®

Y at

Nete-1 lmptmamnl ofthc poner supply reliabilily is obsceved in Nava Nakhon Industml Fslah: Lhougw long torm quanu!amc
data to prove such elfocts have not been accumulated

Note-2 | Seversl measuring instumeats witl avive by the end of Junc in 1997

T e s et -~
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