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PREFACE

‘In respdn'sé'lo a request from the Government of the Kingdom of Thailand, the
Govel nment of Japan decided to conduct a basic design study on the Project for
Pxowdmg the Eqmpmenl for Palhumwan Techmt,ai College and entrusted the study to
‘ the_Japan In_lerna;lonal Cooperation Agency (JICA),

JICA sent to Thailand a study team headed by Dr. Katsumi Ishihara, Professor,
Department of Mechanical Engineering, Gifu National College of Technology, from
 March 11 _tof March 30, 1991,

oy “The team held discussions with the 0ff1c1als concerned of the Government of
' Thaxlzmd and conducted a fietd study at the study area. After the team feturned 10 Japan
funhel studles were made Then, a mmsnon was sent to Thaitand in order to disclss a

- draft rqpon ‘and the present report was prepared.

B 'Iho'pe‘rth'at this rei)_ort will contr'i'.bute to the promotion of the project and to the

- enhancement of friendly relations between our two countries.

4 ‘T wish to express my sincere appreciation o the officials concerned of the
Government of the Kingdom of Thailand for their close cooperation extended to the

- teams.

August 1991

%fk/w:gmk;;:%éﬁii?gfx,_

Kensuke Yanagiya
President

Japan International Cooperation Agency
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SUMMARY

Puma:y industry including agriculture has been the traditional rmummy of the
economy in Thalland However, in the 1960s the agri based economic structure began

to sh:fl 1owa|dq dwens:ﬂed industrialization.

Tndustrialization and économic growth in Thailand in the latter half of the 1980s
has beéen conspicuous and agriculture comprised only 15.1 percent of the fotal domestic
production’in 1989 in contrast to 25.4 percent of the industiial sector.” Agricultural
p'roduciq werc 23 percent of the tolal export volume in sharp contrast to 68.6 percent of
mdusn;al ploducts “The national economic structure rapidly shifled from agricutture to

mduslry

‘ In ‘éonjunction with rapid economic devetopment, social problems such as social
and ¢conomic differences between urban and rural areas, infrastructure, and
‘environmental issues began to surface, and it has become a major (ask to solve these
situation. Domestically, the level of science and technology has been unabie to keep
abreast of the rapid changes in the industrial structure; and particularly conspicuous is
the severe labor shortage in the industrial fields. Tt is vitally important that qualified

engineers are fostered in order to ensure continued economic growth and development.

_U,n,de'r,thes.e circumstances, the Government of Thailand instituted policies under
the Sixth National Economic and Social Development Plan (1987-1991, revised in 1988)
to cope with the socio-economic transitions brought about by rapid economic growth.
The Seventh ,N'alional Econormic and Social Development Plan (1992— 1996) which will
come into effect in'October 1991 will continue the reforms instituted by the Revised
Sixth Development Plan. The basic guidelines for the Seventh Development Plan were

approved by the Cabinet and its major objectives are as follows:

(1) Maintain stability in the economic and financial sectors and preserve a steady

econornic growth rate.

(2) Dist'ribute‘ the revenue and other benetits reaped by economic growth to the rural
. areas |

(3) Further improve and develop human resources and the standard of living.

Development of humdn resources in above (3) means to foster people who are
necesisary to cope with the ldpld changes in the industrial structure. In order to achieve
thlS objectlve m’gor goa]s have been talg,oled in the area of educational pohcy
Educa!fonaﬁ pohcnes promoting development in science and technology and curriculum



content reflecting the demands of the i"lbof1i1‘1fkét"1ﬁ'(\~3t be pursued. This Praject is
placed as part of the educational policy 1o ploduce engineers (0 *tclueve lhcse goals.

T'lni ihé[itmidns ﬁfhi(:h are ie\:pnnsmlc tm I'miumg ‘ikt”&)d hbm te(‘lm\uau‘;

and engincers are the universities and leuhmcal Lol[cges The;c are 4'% umvusmcx bolh

public and private in Thailand. Of these universities, onky seven pubhe, universitics
matntain faculties in the enginecring fields; and these f’icultles produce only 3,000
graduates annually. Although the Thai government is booslm0 plans o open d(idmonal_
faculties of engineering, there is a shortage of faculty teachers and instructors which has

made immediate :mplemen[anon dif ficult.

Therc are 211 techmcal collcges (upper fevel second‘n y edumtson jumor college
and college combined), both public and privale, which are responsible for ploduung '
skilled labor and iechnicians. The annual numbel of skilled labor, .lechnicians and -

engineers who graduate from these institutions is apploxunately 56,000, 24 ,000, and
1,200, respectively. Graduates of technical colleges are far g:edzen in number than _.

university graduates.

In this respect, namely the shortage of engineers who are ihé.m'ﬂvarsity graduéte,
the graduates of technical colleges comprise a far larger engineering related labor pool for
the private industrial sector. Unfortunately, the educational content of these technical
colleges has been unable to keep abreast of the high technolagical standards of Thai
industries due to insufficient educaiional equipment and the lack of advanced
technological knowledge on the part of teachers; theréfore, there hias been a strong:
request by the industrial sector to upgrade the technical skills of their gradu:ites and the-
quality of the teachers, : R

Pathumwan Technical Coliege (PTC) which is. lhc lmplunenlmg agenf‘y of lhlS
iject has been ptowdmg the Vocational Educationat Diploma Level (PWS) the
equivalent of junior coliege, in production technology:and electlomc encmee[ mg fields.
Recently, the Ministry of Education has planned for P’ I'Co offe: more advanced and
practical vocational education and the l‘echmcxan Educauonal ngh(:l Dsp!orm Levei -
(PTS) curriculum (equwalent to the third and fourzh yeai of umversny educqtion) thereby
making it the foremost central technical coticge in Thailand. The Ministry of Education
has initiated a government approved project o construct'a new PT C bu;ldmg as pa:t of
its plan and 32 ml}hon bahts weie appropr iated for the Comt[ ucnon p1 OjeCl Th:s
constructmn pl(}[ed bcgau in J une 1990 zmd is expe(.ted to be comp[eted 011 Apul 30
1992. In addmon PTC has fulune phns o msi[tute onc new depa: tmenl at the

vocatmna! dlptomd level <u1d thtec addmonai depaﬂments fu the nghei Dlpl{)ﬂld lével



There are plans 10 increase the student body 10 2,200 members in 1993, a 38 percent
increase from a student population of 1,593 in 1990, to 2,420 members or a §2 percent
jn_cre’ase_by 1996, Furthermore, PTC is planning to begin re-education programs for the
faculty members of other technical colleges, in order to allow them to keep up with the
newest technology.

' "HeweVe_lj, despite_ these endeavors to improve PTC, basic educational and training
equipment equivalent (o the high technological levels of the industrial sector is deficient.
H’impeled by a llmncd budget, the Ministry of Education has found it difficult to correct
this situation.

Under these cncumstances the Govemmenl of Thailand has ofﬁcnally ;eque%ted
the Govermnent of Jap‘m an advanced nation in the mduslml ficld, to provide
educational equ:pment mainly in the electronic engineering fields under the auspices of
ihe Japanese grant aid pr ogram.

Lab equipment-for lwo existing departments and one new department and
supplementary cquipment have been requested.

Table of Field Requested

- Existing .Dept._' o New Depl. - Supplementary Eq'uipniehi,

Indnsﬁ'ia? Electronics Mechatronics  Video Program Production & Display
‘Technology :

Text Printing

Instrumentation and " Audio Visual for LL

Process Costrol

In response 1o this request, the Government of Japan decided to carry out a basic
design _s_tiady’ for the "Project for Providing the Equipment for Pathumwan Technical
Collége h} th'e"K-ingdom of Thailand” (hereinafter called as "the Project”).  The Japan
- Inter natlonal Coopeadtlon Agency (JICA) dlspat(,hed a basic design study team from

"'Maxch 11, 1991 10 March:30, 1991 to Thalhnd Duim;; y this period the study team held
dlscussmns with the relevant ‘Thai Government and PTC personnel. surveyed the
present situation of the technical education in Thailand, the implementation structure of
‘the Project-and its effects and the appropriateness of the Project undergrant aid, and
confirmed the undertakings of the both Governments. Afler returning to Japan the study
team analyzed aind evaluated the most -appropriaie equipment, estimated the cost of the
Pro;ecl and tormulaied the implementation plan. Then JICA dispatched a study tcam (0
explam the draft of the hna] report on the b’l‘;lC deugn study of the Pr OJeet from June 12,

1991 to June 21, 1991,

An outline of major planned equipment selected based on the survey and domestic

—iii—



analysis of the survey results-is shown below.,

Major Planned Equipment.

Laboratoty

MaJOIEqulpmem - ST

e

i. _Ins_irumcniatlon Lab

2, Eleclric'D_evice and 7
© Circuit Lab

3. Digital Electronics
'md MlClOplOCSSSOl Lab

4, Microcomputer lab

5. Personal Computer Lab

6. Conipuler Aided
Design Lab

7. Power Electronics

and Electric Drive Lab

8. Automatic Control Lab

9. Computer Aided
Measurement Lab

10. Industrial
~ Electronics Lab-

11. Hydraulics and ~
“Preumatics LLab

[2. Transducer Lab

13. Industrial
Instrumentation Lab

Electric Measurement Trainer; Oec:lloacope Ti ainer,
'DC/AC Bndge l CR \ch!el Othe] Elcunc lnxuumcnl

Eleum Clrcmt Tramu Storage OScrllosuope thllthl
Trainer,L.CR Meter, Senmonduclor Char aclel mtr:, Curve
Tracel Olhe: Electric. lnsnumuu SIS

Logic Crrcuu ’l‘runer Smgle Board MlCIOLOH\pLilE‘.!

“Trainer,Digital Circuit Tramer Osulloscopc

Oihe: Electnc lnqtrumen:

Logic Anatyzer, Smg,le Board Mlmocompulu Personal’

'(“ompuier Emulator Stepping - Motor Control Board

Personal Compu:e: Ptmtel Soflwa:e

CAD/CAM Trammg Computen Soﬁware Pnntcr X Y
Plotter, Uninterrupt Power Swﬂch

DC Sewomotor Trainer, Stcppsng Motor: Tramet
Positioning Control Trainer, Oscilloscope. .
Universal Countef o

. ADMDA Corwerter Temperaime Servo Comrol Ser vor’
- Feedback Control Trainer, Sequence Control Experiment

Equlpment

Personal Computer, Printer, X-Y Plotter, GP lB Board
FM/AM Standard Signat Generator, Audio Analyzer,

FFT Analyzer, Spectrum Analyzer :Micro-torquémeter

Transistor Inverter Trammg Unn Roboi Model Flexrble-
Manufacturing System- - : _

Basic Hydrauhc Trammg Unn Electrohydraulrc Trammg'
Unit, Proportional Hydraulic Training Accessory,”
Electric Pneumatic Training Umt Pr ogrammdbie

Controller

lnstrumentauon Transducel Umt 0: lﬁce Pla{e wnh

_ng, Dlaphram Seal .

Pneumatic Recorder, Pneumatlc Cont;o]ler Elecnomc

. Controller Thennocouple with E\GERTD EMF, Vor tex
_ Flowmeier :

—iv—



 Laboratory

Major Equlpment

14, _P_receéé ,'C}omr_ol' Lab_

15. CNC Machininig -
Workshop

16, Metiology Lab’

17. Telecommunication
l_ab o

I8. Vadeo P:ogram
‘Production Studlo

19'._ 'Aﬁditb’rl um

20, AudiofVisual Room

21, F ext Printing Room _

22, Language iab,

Distributed Control Trainer
1) Highway Gateway 2) Appilication Moduie
3) Advanced Multifunction Controller 4) Logic Controlter
system

© CNC Wirescut Diseharge Machine, CNC Millmg-\llachme,

CNC Precision Surface Grinding Machine, CAD/CAM
Cmnpuiet

' Co'o’:‘dinale Measuring Machine, Roundness Tester,

Surface Roughness Tester, Microscope, Micrometer,
Gramte Surface Plate

Opiicat Fiber Communication 'l‘lammg, Set, Mluowave
Lmk Demonslratlon and Tlammg Scl

3-CCD Color Vldeo Camem S-VHS Pon t'lble Video
Cassette Recorder, Video Momlo; Microphone, Lighting
Kit, S-VHS Editing video Casselle Recorder, Editing
Controiler, Dubbing VTR, Installation Materials

Video Projector, Motor-drive Screen, Speaker,_
Microphone, Installation Materials

Video Projector, Motor-drive Screen, Speaker, Installation
Maieriats :

Duplicator, Bookbinding Machine, Word PlOCCbel‘

Printer Copymg Machine

'Vhslel Console Booth Seuion Heqdqet Tape Recorder,
Speaker, Video Projector, Motor-drive Screén, Installation
Materials

5 PT C edﬁcational content and curriculum were analyzed, the operation and
maintenance system, the technicel_levels, and coordination with construction plans of
the new PTC building were taken into consideration in formulating a suitable basic
designi'of the Project. The threc departments relevant to the Project arc all closely
 related in edu'cetion'al content and often share the same lab. Therefore, it was decided
that equipment will be selected and furmshe(l according to the curricutum  of each lab

1 ather than department in ordel to avoid overlappmg the equlpment

The execulmg agency of tlle Pr OJeci is the Depal tment of Vocat:onal Educatlon
Mimsiry of Educatlon (DOVE) and the implementing agency is the PTC. DOVE will be
' responsnble for all the administrative tasks o be fulfilled by the Government of Thailand



such as consty ucuou of the ncw bunldmg, opmauon ‘and mam!en‘mw budgu X

fonnuhnon etc,, pulaimng to the Pm}ecl The new butldanb r and mstaliatmn of dell:ue‘; :

and eqmpment will be utitized in the edumuonal ‘\Lthl[lCS of PTC, PTC wnll be

responsible foa bu:ldmg and eqmpmt,m nmmenance, piocmemenl of tcachmg :;mff. and '

the budget management.

- Project implementation is expecied to take 12 momhq (om months fol detm!ed

dLSlgn eight months for equlpmenl procmement 'md m‘;lalhhon

Pnovnsaon of educahonal training eqmpmem by the ijeu 8 annupated o
enable comprehensive experiment and training Cumcu]um 10 1mpt0ve technical skills of
students, and to foster competenl teclmlczcms with the capablllty to put lhen skills to
immediate practlcal apphcauon who are reqmred for the’ preaenl Thiai-iniditst ¥, - '
Furthermore, effective unplovemcms and reforms in vomnonal educauon in Thalland

through re: edumnon of mst: uctors ol' other techmcal colleges are expecled

The Pro;ect wﬂ] nol only upgr’xdc cducation in the fields of science and
technology as targeted by the Seventh National Developmenl Plan and fu!ﬁli the -
demands of the labor market for qualificd personnel, but will comnbu!e to Thailand’s
continuous economic growth, Therefore, it has been concluded that the PiOJEC[ is
meamngful and apptopx iate {0 be 1mplememed under the auspices of the.grant aid:
program of the Government of Japan.

Tis recomménded that the fé]i"o'\'.ving_me_ésurg'sfbe"laken by the Governiment of
Thailand for smooth and effective implementation and' dperation of the Project.
l) The Govcrmnem of” Fhalland wiil endeavor to see thal Consnucl:on of the new
bulldmg progresses on schedule, in order to avoid delays in cqu:pmem de]wcny and

installation.

2) It is necessary to make every effort f01 maintenance of the equlpment p:owded in the
Project in order to utilize themeffectlveiy o o T e e

H It is necessary t_hal measures be taken 0 Séc_ure a budge!,"_thzit will adequately cover .
operation and maintenance expenses. ' ' ..

4} In order () effeclwely unhze the 8(]!1] pment lo be pIOVI(ICd in‘the Pr 0Je<,t and to Funher52
_enhance its educational effect Jtis necessary to seek for techmcal coopelanon Such :
as dispatchmg experts in related ﬁe]ds to Thailand and p;ovudmg tlammg comses to
I‘ ha1 teacheis in the counny from advanced mdustriahzed counu ies mdudmg Japan .
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I. INTRODUCTION

The economy of Thailand has in recent years developed steadily due o remarkable
increase in investment from abr oad. Tn 1989 the nation's economy registcred a 12,3
percent growth rate; and it has vapidly shified from an agricultural 1o industrial base. The
industrial sector of the GDP for 1989 rose 1o 25.4 percent and the agricultural sector fell to

5.1 percent. In addition, export headed by that of industrial goods has grown steadily.
Howevel the economy is plagued by such woes as an increasing trade deficit due to a
hzg_her import volume than export volume and spiraling inflation.

Moreover, in conjunction with rapid economic development, van;ious social
problems such as social and ecc_)nomic differences between urban and rural areas,
infrastructural and environmental issues began to surface and it has become a major task to
solve these situation. Domestically, the level of science and technology bas been unable to
keep abreast of the rapid changes of the industrial structure; and particularly mnsplcuous
is the severe labor shortage in the industrial sector. Tt is vitally important that qualified
engineers who can practically apply their skills in the work force immediately, are fostered

in order o ensute continued economic growth and development.

_ Institutions which are capable of producing middle level engincers immediately
capable of entering the work force, are the technical colleges under the jurisdiction of the
Ministry of Education. However, these institutions lack basic training equipment and
equipment for practical application suited to the high levels of industrial technology in
Thailand. Consequently, it has been difficult to carry out thorough training and education

in these areas.

Under these circumstances, the Government of Thailand instituted a project to
construct a new building for the Pathumwan Technical College (PTC), which is the
foremost technical college in Thailand, with the aim of expanding education in engineering
and technology. Subsequently, it submitted an official request to the Govermnent of

Yapan for grant aid to provide the necessary educational equipment for the new building,

In II:CSPOI].SB to the request, the Government of Japan decided 1o conduct a basic
design study on the Project for Providing the Equipment for Pathumwan Technical
Coliege (hereinafier called "the Project”). The Japan International Cooperation Agency
(JICA) dispalched a basic design study team headed by Dr. Katsumi Ishihara, Professor,
Applied Pllysics Department of Mechanical Engincering, Gifu National College of
‘Technology, from March 11 1o March 30, 1991 to Thailand. During this period, the study
team deliberated with pertinent Thai government officials and the PTC, carried out a tield
survey o iden.tify the present situation of technical education and the industrial sector in



Thailand, evaluated the implementation stroéture'of the ‘Project, the ¢ffects of Pfojec[
implementation, lhe appropriateness of Ille Pr 0Jecl under grant mcl, and conl umed the-
undertaking by both- govermuents. After retummg, 1o Japan the:study: tedm amlyzed 'm(l
selected appropriate equlpmcnl Project cost estlmatlon and lonnulated thc lmplcmentanon
plan of the Project. JICA dlSpalChe(l a study team headed by Dl Masazum: Kumagan
Professor, Depamnent of Electronic Entrmeeung,iS{mdd: N'moml College of .+ .
Technology to Thalland l:om June 12 10 June 21, 1991 0 explam the ﬁnal d:a{l 1epon to

Thmland

This report is a sunnmnon of the Jeeults of the dlo;emenlwned study Membels of '
the study team, the suwey itinerary, the llsr of members mtelv:ewed and the Mlnutes of

the DlSCllSSlO!]S are shown in Append:.\ I. l tol 4
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o 2, BACKGROUND OF THE PROJECT
2.1 Outline of Thailand
2.1.1 Socio-economic Conditions in Thailand

Traditionally, Thailand has been an agro-based society and the role of lhc
agricultural sector. within the domestic socto-economic structure should not be
underestimated. Although farmiand decreases S’Cﬂl'ly, it stll comprises 46 percent of the
nation's entire land area and supports a farming population which is 59 percent of the total
national population. In addition to the staple crop, rice, the six traditional principal crops
are tapioca, sugar cane, tobacco, coi'n, and rubber. Recently, vegetables, fruits, and
flowers are the flourishing new farm products. Rice has traditionally been Thailand's
most important export item, but the shift to greater added valuc cxport items can be seen in
recent years. ' |

~In the: 1960s the trend to industrialize became prominent in Thailand, as well as in
neighboring developing countries. The economic structure of Thailand which has
traditionatly been centered on agriculture, shifted to diversified industrialization. Although
this policy was teinpcraril_y set back twice, due 10 the oil shocks in the 1970s,
industrialization of t_he Thai cconomy has continued steadily. In the 1980's the results of
introducing foreign: curréncy began to be scen, and export of manufactured products began
_tb grow at an accelerated rate. Agriculture which had always ranked first in the nation's
GDP was seplaced by the industrial sector in the latier half of the 1980s.
In 1989 the industrial secior comprised 25.4 percent of its GDP, followed by agriculture
at 15.1 percent. Industrial products comprised 68.6 percent of the nation's 1otal export
volumé; in sharp contrast to agricultural products at 23.0 percent. Particularly
noteworthy, is the fact that industrial products including television sets, 1C, metal
manufactured products, and textiles replaced rice as the top export item after 1985, and has

‘continued to do so Lo the present.

~ Supported by an e:stablished agro-based economy and burgeoning irdusltries, the
gr()\x;th"of the Thai ec0n01.ny' has been remarkable. The GDP growth rate was 4.9 percent.
9.5 percenl 13.2 percent, and 12.3 percent in 1986, 1987, 1988, and 1989, respectively.
MOreover pel caplta income reached US$1,076 in 1988 and US$1,225 in 1989.

However, society has not been able to keep abreast with the changes brought by
rapid industrialization, and the need for competenl personnel in the areas of research and
technology development, distribution and marketing, management, and planning is a
major issue... Morcover, fostering of competent personnel in a short period of time is quite



difficult. However, it is essential that Thaitand overcome the situation if itisto qatch up

with neighboring NIES countries. _ o .
In addition, social problems created by the lar ge t,con'omicga'p between the rural -
and urban arcas such as Bangkok, destruction of the environment due to rapld
industrialization and unplanned agricultural development, the severe concentration of
population in Bangkok the economic center of the nation, and skymckeung urban Idnd
costs, poor infrastructure and pubhc scrvices, and fears of an ever rising cost of Inrmg
have become reality. The future task of the Government of Thailand will bt 1o tesolve

[hese issues.
2.1.2 Related Programs

(1) The S]xth National Economlc and Socnal Developmem Plan \ 1 987-199 1)

The socto- CCOHOITI]C development in Thalland fon the pasl 30 years was duecled
and 1rnplcmented under the First Nallonal [Zcononuc and Social Dcvelopmem th pul mto
effect in 1961, followed by six successive national developmem plans since. that time,

The Sixth National Economic and Social Development Plan, instituted in- 1987, targeted an
average annual economic growth rate of 5 percent.. However, the nansm_o_n to a rapidly _
expanding economy during this period is anticipéted o achieve an-annual gl'OWih Tate of
more than 10 percent, which greatly surpasses the original target. ‘On the other: hand,
many problems btemmmg from rapid economic growth such as the lack of qmlltahve and
guantitative infr astructure, the lack of experienced engmeers technicians. qnd skilled labor;
uneven incomic distribution due to differi ng levels of economic de\felopment in different
areas, and issues related to naural resources and environmental proteciion have becoime a
by-product of this growth. Inorder to cope with these socio-economic issues, the -
Government of Thailand was Torced to revise their policy in September _19__88, and the-
Revised Sixth National Development plan was put into effect from 1989-1991, -

(2) TFhe Seventh .Na[ional Ec'(momié and Social De'velopmen-tr P]an (l 992 1 996)

The year 1991 marks the end of the Sixth Development Plan and from O(,tobei
1991 the Seventh National Fconom;c and Somal Deve!opmem Plan (1992 2996) w;ll he
1mplememed for the next five years. A!th(}ugh the plan 18 cunemly bemg formuh(ed by
the National Economic Social Development Bu;eau (NESDB} the bamc f1 amewoxk of the,
plan was apptoved by the Cabinet in May 1990, The followmg are the majm development
objectives.. ' ‘
1) Maintain optimum level of economic gmwih rate, as well as GLOT\OITHC and
monetary stability.

2) Distribute income and the success of economic development to the rural areas:- -



©3) Promote development of human rés:ources,qualiry of life.

~ To achieve the three aforementioned objectives, the followitg concrete goals are
t'lrgeted‘
1) Economlc G:owth
" Actial annual eConomic glOWih raie is targeted at 9 percent.
2) ECOI’]OI’HIL St'lbl]lty '
Annual mﬁatlon rate will be kept below 5.5 percent and the trade deficit will be
maintained under 7 percent of GDP,
3). lncome Distribution
Income dzscrepancnes accordmg to area or occupanon will be lcssened and lhe
percentage of the poptiation below the poverty line will be decreased to under 20
percent by the final year of the plan, |
4) Develop'mem of Human Resources, Quality of Life.
By inlen}liitezltiy organizing formal and non-formal educational systems for
lifelong education, the health and the skills of the populatiou{'\iﬁill be fostered to
produce ethical and moral citizens.

_ Although a variety of policies has been devised in order to achieve the
aforementioned gdals, stable economic growth has been recognized as the foremost
condition to successful]y attain these goals, Implementing educational pohues especiaily
for scxence and-technology has been recognized as indispensable for economic growth,
' Other educational policies are concerned with promotion of participation in educational
project _'by private seclor, cooperation from private and public institutions to promote
voééii'_(')ﬁal ‘education, incorporation of educational methods that reflect the needs and
conditions of the labor market and 1o establish a system of information exchange, the
creation _(_)f a learning network, and improving the knowledge and skills of educators and
educai_ioﬁal édmi_nistralo_rS. Furthermore, based on the recognition that human resources
are the most important éssel of any society, the need to create a lifelong cducational system
that prd'ducés nwhilhnd educated citizens has been pointed out.

The tendency to place pnox ity on economic deve]()pmem :a:hel lhd[] somal
development cannol be denied. However, it is desirable that the Qevemh Development
Plan returms toits original goal of creating a balance between the industrialized urban areas

and the agricultural rural areas in the nation’s progress toward development.



2.2 Current State of Education -in Thailand .

2.2.1 . Educational Administration .

The m’iJOl or gamzatton 1espons:ble for educational adtmm:}tmuon is the Ofﬁ(,e of

the National Educ*mon COmmtssnon (ONEC) undet the Pume Mmmte: s Otﬁce, the

Ministry of Education, and the Mmmtny of Umve;snty Affaits. ONEC i8 tesponmble

for formulating national educattonal pohcm and ftt]flilmg, intr tnsne ro]es such as.

educational plamung,, survey, ‘statistics, ‘tltal}’StS ptomotton and dlSSCll]!ﬂaIlOH _

National and private universities are undet the admmtv.u ‘i(lOl‘l of the Mmtstty of
Untveas:ty Affairs, Institutions not under the thstty of Unwetscty Affairs ate under
the admmlsuatfon of the Ministry of Education, with the exceptton ofarmy ot police

schools. Non-formal educational mstttuttons are also undet the Jtll’lSdlCllOl‘t of the

Ministry of Educatton

Department of Vocational Education related o this Pro;ect is under the thstry of
Fducation. Organization Structure of Ministry of Education is shown in Appendtx 2.4..

2.2.2 Educational System
N A Outline of the Educationa] S)fsteln'

" Education in Thailand can  be dmded into for Iml and non- fonna] edut,attona! _
systems The formal educattonal system consists of compulsory pumatv and secondary
schools, and upper level educational mstltuttons Prior to primary school there is pre-
school educatton or the equwalent of kmderganen The non- falmat educatlonal system
is oriented for adults who did not have the opportumty to enter the formai edueational
system The school system coniposed of the primary and aeconddry echoois “with the"’-
exceptlon of a segment of the vocational schools, are all undei the admmtstratton of the
Meinistry of Education. In addition, the uipper level educat:ondl institutions such as
universities, fall under the jurisdiction of the Mlnlstry of Umvetsny Affairs. An outhne
of the educatfonal System in Thaliand has been Shown below in Table 2 1 and th 2 1,



' 'Table_-izl.l Educationa! System in Thailand-

Type of ifﬁﬁ(ﬁaiiﬁii i

School Age/Duration

Formal’ Eclucmona! Systcm o

Pxe ﬁ;chool .
Elementary educduon

Secondary education & :
‘Setondary school

(lower levet ) -
" (upper level) .

Upper ié&él ‘education

Kmdet garlen
Pru)yu:iryr school

Secondary-schoot.
Academic course

Vocational course (PWC}

Vocational coilege (PWS,PWT) -
Vocationdl college (PTS,FDVTE)
"University (Bachelor Degree)
Graduate school {Masters, Ph.D)
Non- formal Educational Systerm
Non—form'l] Educauon '\on formdl schools

up to 6 yenrs/1-2 yeuars

7-12 years/6 years
13-15 years/3 years

16-18 years/3 years
16-18 years/3 years

19;20.years/2 years
21-22 yearsf2 years
19-22 years/d years
23-24 years/1-2 years

No age limit/no set ierm

" PTS =Paw Taw Saw

‘ Rema[ks:

S TR 14 currently bemg 1mplememed on an experimental basis.
PWC Paw Paw Chaw=VYocational Educational Certificate Level

PWS = Paw Paw Saw
PWT= Paw Paw Taw .

EDVTE

Fig. 2.1 Education System of Thailand

=Vacational Educational Diplomia Level

=Technician Educational Diploma Level

=Technician Educational Higher Diploma Level

= First Degree in Vocational Technological Education

Educalmn wis compul\.ory only through primary schaol until l990 when it
* was extended by a Cabinet decision to include Tower level secondar y school. It

: B Secondary Education Upper Level Education
) Pm'SCh,OOI Elementary Education . R
Education : Lower Upper Faculty of University Graduate
Vocational College School
High School University - Faculty
Participation Participation
: | Rate 14% Rate 4% |
I (T G- S
. o pas eionl Secondar - :
Kin dergarten Primary School ;t e Y Total 23% Total 7%;
L Participation _ [3 THRIH- 3|4
Participation; = oo g3, Participation Lo : =
;Rate 3.3,,'_%; . Rate 33% _Vociuionnl Voeational College
: : School P.:ruupduon Rate 3%
Participation |
N R _ Rate 9% :
S Standard Cp o o , . _ '
Ao |70 () el 5] 5] [20] ;

" Source: Ministry of Education




(2) Elementary Education

Elementary | Education in Tha:lfmd is compulsmy and emollmcnl ntc is. -
prommaie]y 03 pe:cent or7 mnlllon primary school students in 1988, ’Ilm figwe shows
ation is almost completely disseminated in Thatland Howcvel thexe
and mbuthcmnl f‘\cﬂmes ”md

ap
that clementary educ
are problems such as dropout students, regional dl!fezcmhs
instructional maerials, besides the remaining 7 percent non-caroliment.

Improvement of science and mathcmaucs ablhiy in clementary education level is.
indispensable for upgrading of sc;cnce/cngmee: ing level'in secondary d]ld higher
education. Therefore, the Seventh National Plan puls unphams on the slrf,ngthemng of .

science and mathematics education in elementary level.-

3) Secondaw Education

The seCondal y education in Thailand consists of lower and uppm ]evela Uppei
level is divided into academlc comse and vocational comse The pantncapauon rate for
lower level in 1988 is only 33% or 122 miltion. Among the 23% pamc;pauon vate for
upper level, 14% enrolled in academic course and lcm'nmng 9% in vocational course.
(Refer to article 2.2.3 for upper level secondary vocational eduuatlon ) |

The problems perlaining to secondary education include low pamupatmn rale and
low ratio of students continuing on to higher degree program. In 1990, the Thai
government decided to extend the compulsmy education term up to lower jevel secondary
education o solve the problem and implementing tentatively on experimental basis. The - :7
Seventh National Plan also emphasizes-the importance to enrich the science and -

mathematics education in secondary education leve! as in elementary education level.

(4) University Education

Currcntly, there are 14 national unwexsities, {wo national open unweismeq and 27
private universities in Thailand. There are about 130,000 :>1udcm'§ emolled in the :
conventional universities and wboui ’520 000 smdenis m nanonal opcn Umversmes
These figures reflect the nation's enthusiasm for upper level education,

Geographicaily, nine oul of 14 ml:oml umvels:ties and 13 oul of’>4 pnvate G
univezsltle$ are (;o.ncemfau‘,d in Bangkok. This _suuatmn is detrimental if the econo:mé éap i
between different geographical areas is to be eliminated. In support of- the'Séve.nth
National Economic and Social Development PIan to leduLe regional economic dlffelences
education has assumed a significant role; and the Ministry of Umvcmty Affanc; has plans
to construct several more umvmsmes in the rural areas. -



(5)- Private Schools

_ The p;:rcentqge of students who enrol] in priv'ile schools and institutions af
. primary school levé!s is-10 percent and |2 percent for lower level sccondary school. The
_‘percen{age of students who enroll in pubhc institutions is overwhelmingty high. Although
- the pet centage of Qtudems who enroil i private upper level secondar y schools'in the
academlc course is only 8 percent, enroliment jumps to 45 percent for the vocatloml
_comse Subseq uemly, puvate schools play a significant role in vocational edumnon al the
'uppel secondary school Ievei In addltton 35 per cent of the umvem!y s!udenl populace
excepl f01 those of Nauonal Opcn Untvelsmes is enrolied in private unwexsmes, and they
_ fu!ﬁll the same important role as the private upper level qecondcu}f schools in vocational
education.

6) Non—foﬁnal Education

Non-fonnal educat:ou mam!y camed out under the (umpmes of the Mm:stry of

: Educauon offers adults who did not have the oppomlmty to pursue their education under
the formal system to comp!eze their basic education. 1t also provides knowledge,
information, and short-term technical training 1o those who have completed the basic
education course. Non-formal educauondl institutions are located throughout the nation
and thelr students totaled more than 540, 000 in 1988.

(7) Teacher Training

Teacher training programs for primary and secondary school teachers are
conducted by the' !eachérs col!ege' and lecturers and instructors for upper level institutions
receive their. education or training at the universities or the institute of technology. A
p10blem endemiic o ail levels of the educational system is the difference in !eat.heis
salaries between the public and private sector. Particularly consplcuous is the exodus of

instructors. The major issuc for the future is how to stop this flow.

2.2.3  Vocational Education

On cdmp]e.tii{g their lower level secondary education, students have the option to
proceed to an academ.i_c or vocational course for upper lével secondary education,
depending oh their’ aptiitide and abilities. Vocational course is composed of three years
course (techmca! high school fevel), two years course as higher edumtmn level (college

level ) and four years course (umvemty level). |
The vocational education program in Thailand is diverse; and il is composed



of thc.f‘ollowing four systems of vocational colleges undet government jurisdiction. .’
(Rcfcrlo”l"1blc22) _ L _ R e o

(l) Authm ities in Ch'\rge of Vomuoml qucatton and the Numbet of Schocls A

T he Depai lmenl of. VOCﬂllOlldl Educatlon (DOV‘}

The Depdllmcnl of Vocatlonal Educauon ovcl‘oeeb $ 165 voclmoml Lollcgcs ln the ﬁeldq'

of technology (mdusuy) commerce, agncultmc mt/cmll 'md homc economlcs Each

of these colleges is 1ocated in cach province and are. thsmbmed lluoughoul lh(, natlon
Of these colleges ‘there are 79 tcchmcal colleﬁes md lhe bcncﬁualy of tlm iject thc

PTC, is among them.

Rajamangala lustitute of Technology (RIT), Ministry of Educaticn o o

The Rajamangala Institute of Technoloby has under its adimmsh'mon 29. msltEutlons
in the same ficlds as mentioned above, which are loc’ited m Bangkok and m lhe
major cities throughoui the country. of lhese msmuhons lhele are 10 {echmcal

mst:luilons

Office of Private Education Cbmnﬁssioh(OPEC),.Minisliﬁ' of EdllCalic';l A

Thcre are 341 instituitons in 1hc aforementioned fields under OPEC admuuslratmn of

whnch 122 are technical colleges. .

King Mongkut's Institute of Technology (KMIT), Minisirv of Unive;fsiiy_ Aft‘ai_rs

KMIT has atiached techmcal college and faculues of scierice and tcchnology and
dgncultural technology '

“The organization in charge of formal vocational education and the number of - -

schools are shown in Table 2.2,



Table 2.2 Organization'in Charge of Forma! Vocational Education and.
Number of Schools

PR IET O

Unit: school

RO 'MiPiSti‘yﬁ&‘DePl;' : T ' Division No.of | Total
. i - S - _ Schools |
Dept. of Vocational - Technical College 79
Education (DOVE) Division | Vocational College 40 163
T ST | Agricultural College "~ |- 46
o I ) Industry 10
Minisiry ‘| Rajamangala Institute of Commerce 5
of | Technology (RIT) _ Campus | Home, Econ.,Ari/crafl 4 29
Education [« o o Agriculture ' 10
- ‘ L - Indugiry o 122
Office of I_’rlvale Education Commerce, Home Econ. '
: .C(I)mlm'ssz_on .(QPEC) Course Art/erafl, Agriculture }219 34}
: | R R Administration
Ministry King M_ongkm‘g; Institute of institute of Faculty of Industriad Education
y of Technology (KMIT) - Fucwlty of Agriculturil Techiology } ! 2
A?;;l:?“)’_ : College of Indusirial Technology 1 -

Source:  DOVE, RIT & KMIT
Ren_iar_ksi Underline shows Divisions in Industrial Technology

(2) System of Vocational Education

The structure of vocational education is shown on the following page in Fig. 2.2.

Vocational Colleges (under DQVE)

- The vocational colleges under the administration of DOVE have four courses available

to.-s_tudems',_which__ﬁre th_e Vocational Educational Certificate Level(PWC),the
Vocational Educational Diploma Level (PWS), the Technician Educational Diploima

Level(PWT), and the Technician Educational Higher Diptoma Level (PTS). The PWC
is a vocational course equivalent 1o three years of high school and the PWS is a two
“year vocational education course equivalent to a junior college. The PWT is a two year
~vocational education course for technicians equivalent to a junior college for regular
high s:choc_)l graduates. In 1990 DOVE created a PTS course for P'TS only at PTC.

Raiaméngala Institute of Technology (under.RIT)

The instiiﬁtes under the administration of RIT offer three vocational cowrses. They are
the Vocational Educational Certificate Level, the Vacational Educational Diploma

' Lev}:l, and the First Degree in Vocational Technological Education. The duration of
e'a._c"._h course is the same as the courses offered by DOVE. The only difference between
this system and DOVE's is the lack of a Technician Educational Diploma Level course.

_.'11_,_



anate Yocational Collcg_s (und(:t OPEC)

~ Private vocational collegce under the jllllSdtCUO!l of OPEC offcr only two LOlll&ES !he
 Vocational Educational Certificate anid the Vomuoml Educauoml Dlploma Level. The
duration of tdCh course is the same as the cow 'ses offered by DOVE

Amched Vocatlonal Colleges of King Mongkut 5 Ins’utuie of Tcuhnologv (undei
KM!T} ' ;

The voual:onal coHegcs undc; the a(tm:msuallon of KM!T offer thlce VOCdthﬂd]

courses which are the same as lhose offmed by RIT.
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(3) The Numbel of Vocational School Students and the Diffctenccs beiwecn DO\/[}
(md RIT : : ' .
- The number of sludems emoiled in vocauonal col]cgcq as shown m‘: _
Table 2.3 was apprmlmalely 500, OOO in 1990 In Calegonzmg the nuinbér of -
students according to ‘administer ing ¢ qgency there were applommatcly 220,000 - _
_etudenls enrolled i in DOVE af(i lnted mslnuuons 60,000 studems in RIT affi iliated
msutuuons and 220, 000 studems in OPFC affi Inted institutions: Appiommately
45 peacem of all students entered puva[e institutions. Subsequuuly the
contribution of pi jvate mstltut&ons ¢ vocatloml education’ is cxtensive. li -j'
examining the pammp'\hon rate according to course of study, DOVE and OPEC
institutions have a hzgh ratio of vocaiional students emolled in the PWC. comse
whereas RIT institutions have a hlgh ratio of studerits in the PWS and FDVTE
courses. Although DOVE and RIT are both under the jurisdiction of the Mmlstry of
Educanon Dove focuses on vocatloml educanon in the lowea le\rel u)u:se zmd RIT
emphasizes vocauondl education in the uppel Ievel course. Tn e\cammmg lhc &
participation rate accordmg to subjecl maiter, those spec;almng in the fields’ of
industry and commerce are overwhehningly high.

—14—



Tabl&:2:3:: "Number. of Students in Vocational College - (1990)

Unit: person

_Course

TUPWC -

...Course PWS PWT PTS Total
CField |, JoDeptes - o ( . . FDVTE o
— T ooveE [ _9;‘.,_2%8 20,096 1694 91,395
L 865 12,981 - y
5‘3‘3‘&23‘553 . 62,228 9799 | 1,292 Sl IS
1 (642) (1,274) o L1916
“TSubtoma | 168,384 ~ 43 876 4,086 2,560 | 218,875
DOVE- | 47,719 [1,955 6,449 T 66,123
o IRIT ] 10,459 9,056 s 1,757 21272
Commerce | OPEC | 104,314 26,882 | 14,716 ] 145912
Sub-total |~ 162,997 47,893 21,165 1,757 | 233,307
:533\/'5 7:1538 2,406 ’02°T B 10,941
Agriouliiice” | OpRCT g 4332 i 175316, ’izg
SiboE | 8,475 6,834 810 173’3 17,822
DOVE 6,403 284 - 6,687
o[BI 263 2,081 - 6| 2,975
/Craft | OPEC - 5,441 - 525 . 5,966
St Feubtoml | 19,107 7.390 T T 15,628
- DOVE | 10,858 7,060 87 1 13,005
Home Econ. | RIT 1,223 2,060 - 616 3,899
- [Sobtorl | 12,081 4,120 87 616 | 16,904
Music. ~ |RIT I - - 192 192
Toal | DOVE | 170,239 36,301 11,037 79[ 218,151
RIT - 21,163 30,571 - 7,239 | 58,973
OPEC . | 172,087 .. | 37241 16,016 . - |. 225,344
Grand Total | 363,489 104,613 27,048 7318 | 502,468

Remal ks: PWC——— Vocatlonal Cer tsf cate Level
- PWS--: Vocational Diploma Level

Source:

(4) Issues in Vocational Education

DOVE, RIT, OPEC

PTS-—-

“High unemploymenl rate of gladuates is one of the problems in vocational
education.” In C'ISB of DOVE vocational college, unemployment rate of its graduales fi¢ om
.1985 showed more than 25% until 1988 when it dropped to 17.8% with the eCconomic
growth. Unemployment :ate of agrlcultme sector is the highest while it is the lowest in the

industrial scctor This h:gh unemployment rate was attributed to the exp‘ms;on of

msmunons in 19805 Wthh did not reflect the actual demand of pr ivate sector.
| Other problems are insufficient educational equipment and inadequate re-education

program for teachers. In the Seventh National Plan, DOVE came out. with plans for the

establishment of information network of labor market and on-the- _}Ob training under the

close cooperation with private sector.

PWT--- Technician Diploma Level

: - Higher Diploma-Level
FDVTE--- First Degree of Vocational Technological Education Level
Number of students in KMIT is that in 1989




2,24 Department of Vocational Edu_cat'i'ﬁn-(DOVE),;Ministry of . Educatioh

_ The e,\eculmg agency of this Project, DOVh has been lesponslble for. .
unplememmg pohcnes on vocanonal educatlon smce its estabhshmem in 1941° It has
increased educanondi facilities and phnned theu exp'msmn by enllstmg the ass:shnce of
foreign natnons (namely the USA and Donm'u k), the World Bank the Asmn Development o
Bank, the UNDP ILO, ete. Cuurcntly, the agency has under its admmlsnanon 16‘3 fonnal
vocatmnal coilegcs and non-formal vocational schoo]s that offel s.hon 1er m tl‘unmg
courses, 13 polytechmc schoo]s, 3 oacupanon colleges and H mm vocanonal centers.

In addition, DO‘VE Has established Technical Manpowet Centens (TMC) m six
technical colieges in 8ix regions, in order o colleu data on empioyment condmons ﬁcm
the private sector and 1o serve as an employment agency for studeiits graduating _ﬁom

DOVE institutions.

The main policies of DOVE, in accordance with the Sev_e'nih NationalDéQelopment

Plan, are outlined below. °

-To produce skltled manpowel to cope with rapld economic gxowth lec,hnologlcal
changes, and ﬂounshmg industrialization of the private sector.

- ~To provide expanded vocaiional educational opp_ortunities to the pub]ic..

-To develop and promote flexible curriculum, teaching, and training methods that are |
consistent with the demands of the labor market and the zndiwdual needs of ihe

private entel prises.

-To upgrade the quality of vocational edu(,ancm through coopm ation with pnvate and
state enterprises. Ce S

-To establish an information network to support vocational education policy. planning,
based on surveys which follow up on the jobs of its graduates and theis cva!_ua'tio‘n_ in
the private industries. . '

Oigamzatlondl chart of DOVE and the Mlnlsity of Educauon 15 bhOWﬂ m F;g 2 3 S
and Appendix 2.4, respecu ve]y
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2.2.5 Conditions and Issues Surrounding Technical Education
(1) General

Industriatization in Thailand h'xc; been active p'unculm ly int the fi ehls of englnee: ing
in such arcas as electronics, electrical maehmely and appliances, meelnmc’ll engmeenng,
automobile manufacturing, ete. In addition, the Eastern Seaboard Developmcm Plan 1o
construct an oil and gas plant is in progress, Subscquently lhe demand for highty c;k:l[e(l
engineers in these areas is high.

There are fow engmeenng facultles of Universities in Thai]and and lhe number of
graduales in engineering is limited. However, there arc many vocal:oml engineering
colleges (technical colleges) and their giaduates. As the training 1nsmutes f01 skliled labor
and middle level engineers, those technical co]leges have become a major source of labor
for industrial sector. However, insufficient edumlnom\ Lqmpmem and lack of knowledge
of new technology on the pau of {eache;s in those technical colleges are pr -oblems. m
offering satisfactoiy education, Consequently, itis unable to satisfy the need of the -
employers for the qualified technicians with the capability of putting iheir tratning 10
immediate practical application. ' o

It has become an urgent issue for vmahona! education in Th’uhnd to solve the.

above suuatlon
(2) Faculties of Engineering in'the Universities

There are onty seven unwemues Wthh offer an academic engmee: mg course
among the 43 hational and prwate universities in existence; and the annuai nmnber of
engineering graduates is about 3,000, The Ministry of Umve:szty Affairs has acnvely
promoted the creanon_ and increase of science enginecring faculties within the universities,
suppqrted by an aggressi ve government policy. However, they have been plagﬁed bya
shortage of instructors, facilitics, and cquipment which has made it impossible to meet

the demands for quality as well as quantity.
(3) Technical Coll.egcs

There is a total of 211 natiorial and ptivate technical colleges (a combination of
upper. level secondary school and j Jumo: college) which produce skilled Jabor and
technicians. The graduates of these institutions numbered approximately 56,000 at the
upper secondary level in 1990, 24,000 at the junior college level, and 1,300 at the
university level; and the number of graduates was higher than the academie universities.
Despite the difficully in securing university graduales. in’ industrial engineering, .ther
number of technical college grad.uales is high. As aresult, technical colleges are becoming
a major source of human resources for private firms, particularly in engineering related



fields. . Especially, graduates of junior college level are active in private companies as
middle level'engincers and some companies gave them an administrative post after in-
house tralnmg

~In Thailand they fall under the administration of DOVE, RIT, OPEC, and KMIT
as delmeated in2.2,3. (]) As shown in Table 2.2, there are 79 DOVE, I0RIT; 122
OPEC,: and 1 KMIT afﬁllated institutions. The total number of students in 1990 was
‘about220, OOO of which half were enrolled in DOVE institutions. Morcover,
DOVE institutions play an important role among technical institutions as the la ‘gest
producer of PWS, PWT, and PTS. PTC is the center of DOVE institutions.

(4) The Educational Level, Equipment, and Retraining of Teachers of Technical Colleges

Indusmal standards in Thailand, particularly in enginecring fields, are
tec!rmolomcally high and the industrial sector has high tech facilitics which are readily
available for practical apphcanon Engineering related private industries are seeking,
quahfied technicians with the capab:l:ly to put their training to immediate practical
apphcauon and they are striving 1o upgrade educational standards. Unfortunately, both
the publlc and private institutions lack appropniatc equipment for basic subject and
practlcal apphcanon to cope with the present industrial level with the exception of a
segment of these 1nsmut|0ns They have been trying to overcome this deficiency by
offering pr_ac;pca_i training courses at private companies. With the limited budget,
fdlloWing tWo measures can be taken to overcome the insufficient equipment; 1) increase
Opportumtles for on-the-job lram]ng under the close coope:anon with private companics,
2) provide updated facilitiesfequipment 1o specific institutes so as 1o retrain teachers of
other institutes at those institutes, and thus upgrading the overall educational standard.

_ As for improving teachers' level, it has become necessary to provide retraining
pi‘bgram to upgrade their technical knowledge and to revise teaching methods in order to
allow them to kee;ﬁ pace with the rapid advances in modern technology. DOVE has the
Staff Devélopment Institute within the department and RIT maintains Research and
Training Centers at {five different locations across the country. Both conduct intensive
: training courses during the summer season. However, (0 improve vocational eduction
- fevel which is an urgent task, shortage of i mstruuors capable of providing retraining to
teachers shou[d be solved Therefore, 11 is necessary to invite technicians from private
companles as wsmng instructors or 10 request the dispatch of expert f rom other countries

or 1nternanonal orgam?auons undex the technical cooperation.
(5) Number of Instructors at DOVE Technical Colleges

. {There were 7,801 instructors at DOVE technical colleges in 1990 as shown below



in Table 2.4. Of this figure, 4,521 are engmeeung related instructors. - Although the -
student populauou numbers 121,395, there are 27 students per one instructor; and this
ratio is low in comparison to Japan where the average is 20 students for cvery. one
instructor. o s

A sho: tage of teachers is prevalent in ali levels of the educational system- in -
Thailand: and due to the differences in wages between public and private or ganizations,
there is an exodus of engineering related instructors to the private sector.. A major-task
for the future will be to stop this flow. Therefore, fundamental policies such as review- of
teachers' salary system, creation andfor strengthening of incentives such as scholarship

and overseas study system will be necessary to solve the problem.

Table 2.4 Number of Teachens in Vﬁmtmnal Coilege under DOVE (199(})
- Unit: Qeison

: Qualiﬂcation Doctor } Master - Bache]or Bellow Bachelor Total

Ficld . _ e
Technology(Industry) 1) 27 ] 233 2170 4521 |
Core Subject 0 110 1,395 29 1,534 |

Cormerce 0 467 | 203 670

Ar/Craft 0 s 24 | 203
Horme Econ. 0 243 80 - 3274
Agriculiure 0 | 5 R B N

No state -0 14 33 195 . -1 540+
Total P o160 | 4,939 2,701~ |7.801°]

Sowrce: DOVE
2.3 Pathumwan Technical College (PTC)

2.3.1 Outline of PTC
(1) History

‘The Pathumwan Techmcal Coilcgc, is located in an uppei cld.‘,s aiea, m lhe center of
Bangkok, on Rama | Road f’icmg the Nattoml Stadlum neay Stam Square Ii was

ongmally cstabhshed in 1932 asa u'unmg centei for expﬁn lenced lcc,hmuwns by the
Retired Royal Thai Navy Officers. Later, it was placed undet the juu‘;dlcuon of thﬁ
Mm]slry of Education where it has remained to this day, as one of the technical Lollegéé
under the administration of DOVE. Moreover, it .is the only D(_)VE 1e_c_lnu;al college
which offers courses beyond the PWS. 1t is aiso the college with the largest student
body; and the instittion fulfilts a major role in technical colieges. PTC off(':rs.thécj PWS, |



PWT, and PTS courses but no PWC course differing from other technical colleges. The

education level of PTC is higher than other technical colleges.

(2) Number of Stadents and Field of Study

" The institute offers the PWS, PWT, and PTS 10 its students and in 1990 the

studer_ll_t_body numbci_‘ed 1,593 men and women. The PTS is a teachers' training course

for DOVE technical colleges. The student body was divided according to department and

is shown below.

Table 2.5 Number of Students by Department (1990)

Unit: person

Course

Dept - 1988 1989 1990
. Male | Fenle | Toral Male | Fomale | Totaf | Male | Female | Total

{ Production Technology 192 l 193 176 | 177 V77 1 178
‘lndustrial Technology 358 3 301 252 2 254 143 i 144
) Automechanics Technology | 931 - 531 384 - 3841 378 - 378
PWS Eleciric Power Technology 519 6 525 513 4 517 358 | 359
* - | Electronic Technology 525 19 544 1 461 M 475) 3301 12 342
| Insteumentation & Process - - - 36 5 41 75 5 80
.} Control. Technology o
PWT | Petrocliemical Industry - - - - . - 21 16 37

Technology:
Production Technology - - - - - - 29 - 29
pTS ‘Automechanics Technology - - - - N - 14 - 14
Electrical Technology - - - - - - 30 2 32
Total 2,125 29 12,154 11.822] 26| 1,848} 1,555 38 | 1,593

PTC

Source:

(3) PTC Faculty and Administrative Staff

i ] 99(} the PTC faculty and administrative staff numbered 124 members, of

which 98 were facuity members (one doctorate, six master degree holdcrs, 89 bachelor

degree holders, two non university graduates) and 1,593 students. "The teacher/student

ratio with cxcéption' of teachers of administration, was one to 16 students, The average

teacherfstudent Tatio for technical colleges in Japan is only slightly less at one to 14
students. Moreover, 96 instructors out of a total of 98 had bachelor degrees or above.

This may be due to the fact that PTC offers courses above the PWS. Sce Table 2.6.




Table 2.6 Number of Teachers in PTC (1990) - - _
. ‘ L Unit: persons

Field Qualification | oy Master | Bachelor gi‘;&or | ot
Administration 0 S 20 _ 1 726
Core Subject ™~~~ -0 2 19 g 21
Elec!.,Elccﬁ'o.',rinstrmnemm'iou o 0 31 N 33
Production Technology 0 2 13 0 ] 1S
Autornecharics 0 0 14 0 14
Industrial Technology 0 2 12 | 15
Total 1 | 109 3 124

Source: PTC
(4} Classes

The PTC offeré‘ a 1wo year course -for day classes and a three year co_urSe .for night
classes, which are mainly composed of adults who work in private firms during the day.
One academic year is comprised for two semesters, each 18 weeks long. One week is
five days (Monday through Friday). Day classes begin at 9:00 and end at 16:30 and
night'c!eisses begiﬁ at 17:00 and end at 20:30. -

(5) Class Conterit

1} Vocational Educational Diploma Level (PWS) _ -
Although curriculum content differs according to department,‘ each student l§ réquired to
complete 91 credits on the average, in order 1o graduate. Courses are divided into related
subjects, basic technology subjects and required and elective technology subjects.

a, Related subjects

Related subjects include mathematics, science, foreign language (English), human
relations, organization & management, industrial economics, ec. As arule, the

students are required to complete these courses in the first year of their studies.

b. Basic technology subjects

Although course content differs according 10 department, studenis are required to
complete their major basic courses within the first and second years of their program;
and half of the course hours must be spent in experiments and practical training,

¢. Required and elective technology subjects

The specialized subjects of each department must be completed within the first and
second year of cach student’s curriculum; and half of the course hours must be spent



~ in experiments and practical iraining. These are divided into compulsory and elective
subjects,

~ The required credits for each department are shown in Table 2.7 and the
curricutum is shown in Appendix 2.5.

: '_Fable; 2.7 Required Credits by Each Department (PWS) |
‘ ' Unit: credit

Deparuﬁ_ent - | Related rl?‘gz;icmlogy Technology | Elective Total
; - Subject | Subject Subject Subject

Production Technology 23 21 34 10 88
Industrial Technology 22 42 20 6 90
A'utor_nec'hanics 22 40 21 7 90
Electric Power Technology 28 sl 9 3 91
Etectrotiic Téchiiology 29 43 16 g 96

Instrumentation & Process '
Control Technology 22 33 34 5 94
Mechatronics 29 32 25 10 96
Average 25 37 23 7 92

Source: PTC

2} Techmcnan Edumtioml nghm Diploma Level (PTS) _

~ The object of the PTS course is to produce teachers for DPOVE technical coliege%
Subsequently, much of the course is dominated by subjects on education and most of the
subjects are common io all depai’tment, and it is divided into related subjects, basic
subjects, technology subjects, and clective technology subjects. Students are required to

complete an average of 94 credits in order 10 graduate.

‘a. Related subjects
Related subjects include mathematics, science, social studies, huian relations,
~ foreign language, etc. and must be completed within the initial year of the course

_rcu'rriculum

b._Basic subjecls

Basic subjects mc]ude educational theor 'y, educational philoso;)hy, teaching ethics,
- teaching methodology, teachers’ training, efc. These subjects must be completed

-~ within two years.
c._Technology subjects and eleclive subjects
Techiology subjects and elective subjects of each department must be taken and

completed within two years.

.723...



The credits according to each department are shown below inTable 2.8

Table 2.8 Required Credits by Eaéh"l?épértment' (_PT'S) |
' ' g S Unit: credit

Depaﬁ_mém 'Rélal_cd '?ggiﬁmldgy Techno!ogy E'tecuve Total

Lo Subject [ Subject : ‘Subjcu St!bjel,l_ _

Production Technology 33 ) 24 4ooer )2 101
-Aut_()lnecliaﬂics Techuology 33 4 1 29 6 92

| Blectrical Technology . | 35 ' 4 p 28 2 89
Average | 34 2. ] 3 3 94

-Source: PTC

(6) Summer Programs

Shott-term retraining programs for teachers of DOVE technical colleges are held

during the summer holidays.
N Co'bperation with Private Vocational Schools

OPEC affiliated private vocational schools suffer from a shorlzige of training:
equipment. Due to these circumstances, OPEC provides scholalships'for their
outstandmg students to enable them 10 pulsue aPWS at PTC T ’nme wete "&‘S such

outstandmg studems in 1990.
(8) Cur_rent Status of Job Opportunitiés for PTC Graduates

The total number of PTC gradudtes in 1990 was 907 as shown in Table 2.9:.and
147 or 16 percent of these graduates continued on to higher degree programs. The' |
remaining 760 or 84 percent got posttions through the collegc placement servme
Appxox:mately 95 percem Tound employment within the pnvaie sector and ihe |e1mmmg
5 percent’ became government officers or were self-cmployed. E!Ohly Six pem,n[ ‘of Ihe
graduates obtained good jobs. These statistics reflect 1he;r competcncy Aboul 73 pc:cent
of them obtained empioyment in their p1 ofessmnal ﬂeld - ‘




_']‘ablé'_2.9 ~Follow-up of Graduates in Pathumwan Technical College
(Diploma Level) in 1990

Faelds & i

i i Production

! & _ 15\duslri;l! Eleetrical Electronic | Automechanies] TOTAL | SHARE
Edu ation, * Tl;cll?f?lﬂg}' Technology | Power Technology | Technulogy (%)
PRSI SRR R Technology | - -~ - )
Nomborol . 1l .93 | 130 174 T45 | 250 507 | 100.0
Graduates. =~ B e S .
Continding on 16 - 3] 16
Comramg 576 1T [ 38 Ly 33 7 [ 162
programs. : s
Number of 82 123 136 196 223 760 | 838
Employed . o
o NUMBER OF EMPLOYED . . ) . S
Fields & Production | Indusirial | Eleciricat Electronic | Automechanics [f TOTAL § SHARE
Education. Technology | Technology | Power Techitology  § Technology (%)
TR | DR | . Technolopy o
Looking for the - - oL - - - N
job S
Unemployed - - - . - - T
Official . - l 4 4 2 11 1.5
Private Sector 72 il4 128 189 216 719 04.5
Personal 10 8 4 3 5 301 40
Business -
TOTAL 82 - 123 136 196 223 760 § 1000
- ' YPES OF WORK
Fields & - Production | Indusiriad Electrical Electronic | Automechanics [| TOTAL | SHARE
Education Technology - | Technology | Power Technology | Techpology . %)
. 'l‘echnnl'o§y ) - ] '
Qualified Work 13 105 114 170 192 654 | 86.0
Non-Qualified 9 17 19 24 31 160 1 132
Work : L ¥ ’
Unknown - I 3 2 - L) 0.8
TOTAL 82 123 136 196 223 760 1 1000
. NUMBRBER OF PERSONS EMPLOYED IN THEIR FIELD OF STUDY, . Do
Ficlds & Production | Indusirial Electrical Electronic | Automechanics [§ TOTAL § SHARE
Education Technology | Technology | Power Technology | Teetnokogy (%)
Technology o
- 25% 9 17 i9 24 31 100 | 132
- 50% 12 26 20 20 18 102 ] 134
5% 54 i .89 . 134 161 SI5 1 677
T00% 7 3 8 2 3 B3| 57
“Unknown . T S - )
TOTAL - 82 123 136 196 223 160 1 1000
Number of persons 82 123 136 196 223 760 -
using College :
Placerment Service.

Remarks: Salary is 3,500 - 6,500 baht/month
Source:’ PTC




(9) Current State of Equipment

‘Experiment and practical tmmmg mc mdmpensable to Ieclmu,al cducauon

| ‘Equipment for exper;menl/‘pmetme in PTC is p’\i ticularly deﬁuem m electrac and’
'.electromc equlpment Emtmg equ:pmen! has depleualed and it IS madequatc fon tialnmg
‘and educanon in high technology. Major equipment cunently in usc is as foi]ows '

"Machine‘w Eq u‘ipment
CNC electric discharge machine (one unit), plastic mold extruder machine (one-unit), -

manual machme tools (60 units), no CAD/CAM

DOVE is concentrating on cffoxts to upgrade the equ:pmem at P’l C and haw, tdkcn .
_budgetary sneasures to purchase a CNC machining center and laihes wuhtn this yeai

They ha_v_e a]ready purchased one unit,

‘Electric and Eléctronic Equipment
Logic circuit trainer (6 units), power source (8 units), model television (4 unitsy, electric
torque machine (5 units), oscitloscope (15 units), spectrum analyzer (one unit); PC Tavon

{10 units), personal computer frainers (5 units)

"Process Contiol Equiprent

Universal station (2 units), printer (2 units), FD drive (one unit), process manager (on.e-

unit), programmable controlfer (2 units)

Hydraulics and Preumatic Equipment

Basic hydraulic training unit (2 units), e'léctrohydi‘au!ic training accessory (one unif) -bésic
pneumatics trammﬁ umts (3 units),; electric pneumaucs lrammg unit (2 umts), auiomauc
cont:ol valves I lot '

Audio Visual Equ_ipment

Video production camera, one umt (a 10 year old N'a'ti'onal. VHS home vide-'(;)i,'u;v'o' VTR
(old), four OHP (placed in the classrooms), no audio visual room. -

— 26—



LL; Educational Equipment

There is one language laboratory donated by a private firm is_installed. The lab consists
of one master control (with headset), 40 booths (with headsets), no tape recorder, and no
video display. system, ‘

(10) PTC Ol‘géxlizalionai Chart

An organizational chart of the PTC is shown in Fig, 2.4.
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2.3.2 I_'_Tc' Budget

“The P’TC draws’ up an‘annual budget based on its achievements of the past year
and 1'[3 educatlonal activities and submits it to DOVE. In tr n, DOVE submits its budget
lequesl based on lhe needs of each cotlege, tacility, and projects, to the Ministry of

Educe}g_mn. :T:hg: M inistry of Education will study the request and determine the scope of -
the budget. ‘The P’IC budget from 1989 10 1991 is shown in Table 2.10 below.

Table 2.10

Budget Record of PTC.

: Gl L Unit: baht .
- ‘Budgei tems . - 1989 1990 1991
: Salaly/RegularWages 10,889,600 | 14.050,800 | 14,701,800
| Operatlon&MamtendnceCOSt 15,186,200 51,238,540 |42.674.526"
Honorarium, Materials and Supplm 1 8,283,600 7,490,500 6,487,500 -
Utilities - 1,497,600 | 1,658,040 | 1,689,126
Equipment Purchased . 1,960,000 127,985,000 |26,622,900-
- Land Lease - 75,000 75,000 75,000 |-
Construction Cost of Building | 2,100,000 | 12,400,000 | 5,670,000 :
- Miscellaneous. 70,000 | 130,000 230,000 |
Maintenance Cost 1,200,000 "} 1,560,000 | 1,900,000
5 Total 26,075,800 | 65,289,340 |57,376,326

 Souice: PTC

2.3.3 Future Plans of PTC

" ""THe educationat environment of PTC will improve greatly after the Project

- been ifhplementf_;d."The following futuré plans have been devised:

has

(1) Toadd one new depwrtmen( offeri ing a PWS (mechatronics department) and three new

departments offenng a PTS (industrial instrumentation technology, méchatronics, and

civil techn_ology)_.

(2) Toi increase the tofal student body of 1,593 students in 1990, by 38 percent or 2,200
students by 1993, and by 52 percent or 2,420 students by 1996. See Appendix 2.6 for

the PTC plan through 1996

3) 'T(')'impie:i.ﬁéhi .I'I‘Léri-n'ih'g 'p'-ro:grain:s; for technical college teachiers throughout the nation,
(4) To establish itself as an international training center for ASEAN nations.

_zgf



2.4 Outline of the Request
2.4.1 -Backgro’hnd ‘of' the'Rc_e"ques!'

Thatlaiid has pumued a pohcy of mdmtml dweisnﬁcanon smw the 19605,
Although'this pohcy canie to a brief %l'mdstlll dulmg the lwo oil ‘;hock% in the 19709
economic industr 1a!17al10n of the nauon ‘has ptoceeded al a mp:d pace I parlu,u!zu
agricultural products which have lm(lmonaily been the top export item of the country was
replaced by industrial commodities after 1985, Amona these commadities, Ihe growlh'in
the manufacmre of 1C parts for elecu ical household apphanceb such as lb!cvmon sels h'iS
been espccnaliy prommem However, in conjuncnon with the tapnd developmcnt of the
mdustnal sector, the nation has not been able 10 produce a sufficient number of quahﬁed

and co__mpcten_i engineers 1o keep up with the adv‘mces in lechnology.. -

~ Pathumwan Techmca! Co][ege (PT C) wh]ch 18 Ihe fmplememmg agency of [hiS
iject has been prowdmg the Vocational Educational Diploma Level (PWS), the, - :
equivalent of jurior t,oliege, in pr oducnon iechnoiogy and eicctsomc engmeenng tlelds
Recently, the mesn’y of Education has planned for PTC to offer more advanced and -
practical vocational educanon and the Fechmman Educational Hig gher D:ploma Level (PTS).
cumcu!um (equrvalcm {0 the thitd and fourth year of university); while mdkmg it the
foremost-central technical college in ’! hailand_._ Tthnmshy of Education has initiated a _
govemmenl-approved project to- construct a new'PTC building as ps:trl'of its plan and_-32
million bahts were appropriated for the construction project. This construction project '
began inn June 1990 and is expected to be completed on Aprit 30,1992, o

However, despite these endeavors to impi‘ove PTC, basic educational and training
equipment equivalent to the high technotogical levels of the industﬁtiai_séctorj is deficient.
Hampered by a limited budget, the Ministry of Education has found it 'difﬁ.‘(,:ull 10 correct . .-
this siteation, and has officially requested the Government of Japah,_- an advanced nation in
the industrial field, o provide educational e_&iuipmen_( mainly in the electronic e_ngi_nee;‘ing :
fields under the auspices of the Japanese grant aid program.

2.4.2 Contents of the Reguest

(1) Field of the Request

The equipment requested n the Project was for experiment and ‘p_l;a;éti;:é for two -
existing and one new department and supplementary equipment for three fields .



Flelds requested are as follows

1) Mechanomcs
Ly Indusmal Efeclromcs

3) Inslrument‘lhon & P:ocess Contlol _
: 4) Vldeo Pr ogram Pi oductlon & Dlsp!ay

5) Text Printing

6) Language Laboratory

The eqmpment in the 1bovement10ncd fields has been requested 'lu,o:dmg to each

lab or c!assnoom and not by each course,

2 'Requested Equionient

Malor 1equested equzpmem in eaoh lab, training room, or classroom is shown in Table

211

_Table 2.11 Equlpment Under Request

Laboratory

Major Requested Equipment

1. Instrumentation Lab

- 2. Electric Device and
Circuit Lab -

3. Digital Electronics

.- and Microprocessor Lab -

4. _Micr’ocom.puter tab

5. Personal Computer Lab

- 6. Computer Aided
DesignLab -

7. Power Electronics

and Electric Drive Lab

8.  Automatic.Control Lab

Electric Measurement Trainer, Oscitloscope Trainer,
DC/AC Bridge,LCR Meter, Other Electric Instrument

Electric Circuit Trainer, Storage Oscilloscope, Thyristor
Trainer,LCR Meter, Semiconductor Characleristic

: Curve Tracer; Other Electric Instrument

Logic Clrum Trainer, Single Board Microcomputer
Trainer,Digital Circuit Trainer, Oscilloscope,
Other Electric Instrument :

Logic Analyzer Single Board Microcomputer, Personal
Computer Emulator Stepping Motor Control Board

Pzrsonal Computer Printer, Software

CAD/CAM 'I‘raining Computer, Software, Printer, X-Y
Piotter,Uninterrupt Power Switch

DC Servomotor Trainer, Stepping Motor Trainer,

- Positioning Contro] Trainer, Oscilloscope,
Universal Counter

AD/DA Converter, Temperature Servo Control, Servo-
- Feedback Control Trainer, Sequence Control

Experiment Equipment




Laboratoty

Major E_quipmcm .

0. Computer Aided
Measurement Lab

10, Industrial
Elecironics Lab

11.- Hydraulics and
Pneumatics Lab

12. Transducer Lab

13. Industrial
Instrumeniation Lab

14. Process Control Lab
15. CNC Machining
Workshop

16. Metrology Lab -

17. Telecomimunication
Lab

18. Video Program
Production Studio

19. Auditorium

20. Au.d.io[Visuél Room |

21. Text Printing Room

22, Language lfab.

Personal Computel Printer, X- Y Plot(er GP IB
Board, FM/AM Standard Signal Generator, Audlo
Analyzer, FET Analyzer, Specnum Analyzel ‘Micro-
torquemeler e

Transistor Inverter Training Unit, Robot Model,

Fiexible Manufacturi ing System

Basic Hydraulic Training Unit; Efectrohydfauhc
Training Unit, Proportional Hydlaullc Training -
Accessory, Electric Prewmatic Training Unit,
Programmable Controller

Instrimenitation Transducer - Unit, C')ri'ﬁi:e Plate with
Ring, Diaphram Seal

" Preumatic Recorder, Preumatic Controllet, Electronic

Controler, Thermocouple wﬂh EME/RTD-EMF, Vortex
Flowmeter

Distributed Control Trainer -~ '
1) Highway Gateway 2) Apphcatmu Module
3} Advanced Multifunction COﬂl'I‘O“Gl 4) Logic

Controiler system

CNC Wire-cut Discharge Machine, CNC Milling -
Machine, CNC Precision Surface Grinding Machine,
CAD/CAM Computea

Coordinate Measurmg Machine, Roundness Testef

- Surface Roughness Tester, Microscope, Mucrometer

Glamte Surface Plale

' Opucal Faber Commumcauon Trammg Set, Mtcmwave
Lmk Demonstration and T rammg Set

3-CCD Color VIdEO Camera, S VHS Po: Iabie V:deo

- Cassette Recorder, Video Monitor, Microphone,

Lighting Kit, §-VHS Editing video Casselte Recorder,
Editing Controller, Dubbing VTR, Installation Materials

Video Pr ojector, Motor-drive Screén; Spe;akér-; o

MlClOphOI]e Imta!lation Materials

: Vadeo Pro;ector Motor-drive ‘Scrcen Speaker

Installation Materiafs

- Duphcatm Bookbinding Machinc;Word Processor, °
- Prmte: Copymg Machme

Mastm Consoie, Booth Section, Headsel Tape
Recorder, Speaker, Video Projector, Motor-drive
Screen, Installation Materials
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3. OUTLINE OF THE PROJECT

3.1 Obje_'ctive of the Project

The ebjective of the Project is to provide equlpmenl for PTC, the foremost
techmcai college in Thailand, in order to foster qualified and competent engineers {o assist
in producing technical coltege teachers and retraining programs for current technical
college facuity members,

3.2 Study and Examination of the Request
3.2.1 Validity and Necessity of the Requested Project

Rapid economic development, industrialization, hi gh technological standards of
Thai industries have created a strong demand for competent personnel in science and
engineering related fields; and with the existing acute labor shorlage in these ficlds, it is

not rare for companies to head hunt personnel of other companies. .

In order to resolve this growing problem, the Thai government instituted a policy
to increase the engineering departments of universities and to upgrade the educational
standards of the technical colleges in the Revised Sixth and Seventh National
Devélopmem Plans. Under this policy DOVE, which is in charge of vocational
education, has iﬁade PTC, the foremost technical college under its administration, the
Iéading ce_ﬁtral technical college in the nation; and it has instituted a plan to construct a
new PTC buildi_ng. In order to achieve this goal, PTC has striven lo provide
comprehensive educational curriculum, to foster highty skifled technicians, o resolve
the shortége of teachers which is one of the educational problems today, and to
implement re-education programs for its faculty members, as well as the faculty
members of other technical colleges in order to upgrade their knowledge and skills.

This Project is to provide equipment required for the new building of the PTC
under the auspices of the grant aid program of the Japanese government. Furnishing
PTC's educational facilities will greatly contribute to upgrading the level of Thailand’s

technology education and the steady development of its industries.

Therefore, the objective of this Project is in line with the National Development
Plan of Thailand and judged appropriate and necessary 10 be implemented under the grant

aid program of the Japancse Government.



3.2.2 Evaluation of the Requested Fields

The equi pmcnl will be plowded for six ﬁcld‘s of study, two exmmg depm tmen(s,
one new department , and educational support cqu;pmcnt for three fields of sludy An

evaluation of cach field of study is given below.
) Mechati_‘cmics' Departinent

The standard of technology in Thailand is high and industrics from abroad have
established fully antomated plants with welding, conveyer, and assembly processes
catried oul by robots. The creation of this new department devoted to leaching basic
knowledge, operation, and maintenance of high tech machinery is based on realistic

demands and conditions of the nation.
(2} Industrial Electronics Dcpartment

1t is impossible to function in the high tech ficlds without the knowledge of -
clectronics techho]ogy. The objective of this department is to ieach basic electronics
technology and its practical application. Howcver, the existing equipment within the
department is incomplete, hindering thorough training and educational programs in this
subject. Therefore, this department is considered an appropriate recipient of the:

eguipment 10 be provided by the Project.
(3) Industrial Instrumentation & Process Control Dépanmem

Instrumentation and p"ro'cess control is about intensive coﬁtro[ system of
production fines in modernized planis and factories. The déparmieni offe':;s.comées n
basic theory, operatlon managemeni 1echnigues, maintenance, and inspection melhods
applicable in intensive control syster of hlgh tech equtpmcnt

Providing educational and training eqmpmem in this field 1s cruual in p:oducmg |
skitled fabor who will directly affect the developmem of industrial iechnoiogy in
Thailand.

(4) Video Program Production & Display

Equipment for this department is audio visual equipment and video prod‘uctli'('):n. '
of educatlonal materials. PTC h‘!S expericnce in producing vxdeo mater 1ah for lectures
and seminars; and currently it has a hbxary of 106 video tapes. Howcvel the exrstmg
video camcra and VTR have deprecnled and pmduce bhmy pro;ecnons, 1he|eby lnmtmg
the number of productions. After the Project has been implemented, PTC has plam to
distribute its video productions to the technical colleges, polytechnic schools, and area



vocational centers under DOVYE administration, in order to carry out effective technical
\chatiollat education.” In addition, there are plans (o broadeast vocational education
progiams once a month on the Thai educational station (Channel 11) for the general
public.
Presently, PTC does hol have an audio vishal classroom and is utilizing only

OHP in a few classes. Provision of audio visual equipment by the Project is expected to
be effective in implementing technical vocational education. '

* ‘Therefore, equipment provision for this department is considered valid, not only

for PTC, but for upgrading vocational education in general.
(3) Text Printing

. 1‘he_41111ual printing volume produced by PTC in 1990 was 3.6 million pages; and
~itis anticipated to'increase by 50 percent in future when the new department is established
: and the student body increzise's. Current equipment is antiquated and some are out of
‘order. :

Therefore, replacement of old equipment is judged necessary in order (o carry

* put a comprehensive educational program.
- (6) Language Laborzitory Equipment

o - Although much of the technical literature available in Thailand is in English, the
'. English—abilily of Thai engincers is poor; and there is a strong demand for English

: language programs. '

_ Recently, the existence of Japanese industries in Thailand has become

" CONSPicuous and many g[aduates have become employed by Japanese industries.
These Japancse firms conduct Jap'mese language classes within the company for their
employees however in many cases, it has been inadequate in promoting wutual

understanding.
The LL equipment to be provided in the Project is judged effective to improve the
English conversational ability of students and to promote Japanese language classes for

students who will be employed by Japanese firms.
3.2.3 Evaluation of Project Implementation and Operation Plan

(1 Securmg of teanhers

" According to the future plan of PTC, one PWS and three PTS depanmems are to

be opened after the implementation of this Project. It will be necessar y to increase
number of teachers along with the opening of new departments. PTC has a PTS for the
purposé of fostering teachers for technical college and it is expected fo produce graduates



of about 71 10 235 yearly from 1991 as shown in Appeudix 2.6. Therefore, there will -

bc no problem in securing teachers.

(2) Securing of budg,el
‘The PTC budget for 1989 - 1991 is given in ’I‘abic 3.1 An catzmale of nenessaly

expenses after the implementation of this Project based on lhe past per formances is

shown in Table 3.1.
According to the table, necessary budget for the year. 199% is 45 0!9 000 bahts

“and this figure will be sufficiently z\_ppnopi,mted judging from the past pel_folm_anws S

Table 3.1 Budget Record of PTC

| S g bahe
Budget !tems - 1989 C1990 1991 1993 _
Salary/Regular Wages 10,889,600 -~ 14,050,800 1 14,701,800 1" 'M'
Operation & Maintenance Cost 15,186,200 51,238,540 | 42,674,526 QQLQQQLQ_OQ
Honorarium, Materials and Supplies 8,283,600 7.490,500 | . 6,487,500 i 0\33;;,{):0_()_
' ' wey | 3D (1.38)*
Lnilities : 1.497.600] ¢ 1,658,040 11 1,689,126 | 3.378,000
. Sy, c {1.02) RO
Equipment Purchased 1.960:000] 27.985.000°]  26:622.900 | © 1,960,000
(14.28) {  (0.95) (007
“Land Lease 15,000 -75.000 75,000 1 . 75,000
(1.60) (LOGy o (LeOyR
Consiruction Cost of Building 2.100,0000 12,400,000 5,670,000 o0
PR : S (591) | 046y | ¢ (0.00F
Miscellaneous 70,000 130,000 | 230,000 _ 460,000
Maintenance Cost 1,200,000 1,500,000 1,900,000 | .3, 800 0{)0
S (1.25) w2 | ooE
"otal 26,075,800 - 65,289,340 57,376,326 - 45,019,000
(2.50) {0.88) (0.18)**

Source: P’TC _ _
Remarks: 1. { )mdzcates multaphcauon mno of 1he prev:ous year _ .
( )* mdlcates muitiphcahon ratio of 1990 and( yE* shows that of 199}
2. Increase in Salary/Regular wages 1s supposed 1o be plopompmi,to _the
increase m the number of depanment and student, | '
The number of departments; 10 in 1990 and 4(}% nerease or 14 in, 1993
The number of students: 1,593 in 1990 and 38% increase or 2,200 in
Total increment is 78%.

3. Honorarium, Materials and Supplies are c’on"s__ide'red 10 be plopomo ‘Itothe _
.- number of students. 1,593 in 1990 and 2,200 in ) 993, amqun'ﬁg’lg-_lé 38%
. ,_mcrease 4 : o S o
4. Utilities is. expected 10 increase by 100% f1 om the yeal 1991 conmdenng the
, constiuctmn of new school bmldmg and provision of new cqmpmeni

- 3’6 —_—




- 5, Purchasing cost of equipment is expected to be réduced to the level of year
_ 1989 with the provision of equipment in this Project,
- 6. Land Lease is cxpected to'be the same,
1. Consnucnon le of Building is expected to be zero with the Lomple{mn of
“constriiction of new school building,
_ 8. Misceilaneom is expected to increase by 100% from the year 1991,
9, Mainténance Cost is expected to increase by 100% from the year 1991,

3.2.4 Similar Project and Technical Assistance from Various
Governments and International Organizations

" Educational assistance from various countries and international oré,anizétions are
pr ovnded in the forms of assistance in policy planning and upgrading of sucntlﬁc _
research prowsnon of equipment and technical cooperation.

Wlth the increase of educational budget and cooperatmn fiom vatious countr tes
and mternal:ona] o1 ‘ganizations, DOVE has established or e‘(panded s educational
mst_ltul:ons to promote vocational education since its creation. Ongoing technical
coo'perﬁtio'n plans related 1o technical colieges are shown in table 3.2. "These'ongoih'g
assistances are provided in the form of eqdipnieni |'J:'dvisi0|a combined with technical

cooperation.

Table 3.2 Si'milar Projects and Technical Assistance from Various

Governments and Inter national O:gamzatmns

Prcuect _ izs:sizl?cfe . Contents of Pr OJBCI

I. Estabhsh Produchon _ | Total fund: 37 mz]l:on bahts
Techno[ogy Training - | UNDP/ILO | providing the equipment for new
Division at Technical o - | Dept. of Production Technology. -
College, Samutprakan Training by experts from 1LO.

2. Enhance Nakhon Si e Total fund: 50 million bahts
Thammarat Technical Government of _providing electriciiy/communication
College ' Germany equipment

3. Improve Machines and = . ar ' Total fund; 60 mi]llon bahts.
eqt?ipmen't of Sattahip Government of . Imp]emenlmg under 3 phase.
Technical College Austria At present 3 phase is on going. (14

. L ' ST | instructors are trained in Austria)

325 Necess:ty of Techmcal Cooperatmn

The Tha: govemmem is requesting project type te(,hmcal cooperallon for PTC
along wnh the iequest for lhzs gl ant md p: oject.

The equ;pment to be provided in this PIO_}CCI is mainly electronics 'md
mechatlomcs technology equipment; and the educational progr ams which will be using



this equipment is anticipated (o bcconw the foundation for modern auomac Lonuol
related technology. Current educational standards in this field in Thailand-arc behind.
actual production sie conditions and upgrading. blandm ds is ear nestly desired. Al[hough
PTC has an electronic technology and instrumentation & .procebs control department, thc_:
necessary equipment and the knowledge of faculty mensbers in the field are insufficient
and it has been difficult to provide effective education. Therefore, although the Thai staff
will manage.to oberate' the equipﬁmnt 1o be provided in this Project, it will. greatly
contribute to the improved educational, if Japan, anadvanced cou‘mry'ih the field, is.able
to transfer its technology by dispatching expetts for retraining of teachers and for

effective use of the equipment as part ol Japan’s technicat cooperation.

The:efo:e Japan's: techmcal coopei ation for following ﬁe)(h such as dmpaichmg
her experts is g:eatly dnt:Clpa[ed

Microcomputer (basic and apphcatlon)
Personal computer & CAD

C()_thpt}!cr Aided measurement

Optical communication
Micro-wave/High_frequency measu_remelit
CNC machine manufaéluring{measm‘_cmem '

3.2.6 Basic Policy on Implementation of Cooperation

It is conc] uded that unplememanon of the Pro;cct undc; lhe Japanese grant. a:d 1$
appropriate in terms of Pro;ect effectivencss, feasibility and m'ungemem Qbihly of the
implementing agency ofThaﬂand Therefore, based on the p:emme that the Pr o_;ect wall B
be carried out under Japanese grant aid, the contents of the Pr oject was studied and Ihc '
basic design was donc in the following section of this report.

3.3 Project Description
3.3.1 Execut'ingllmplement'ii_tg Agency and Operational. ;S'tr-l..i'c'tu:::'e |

The executing agency of this Project is DOVE and the Pathumwan ;lt“cchni‘éal |
College is the implementing agency. Systemn of implementation is showh in below.

DOVE is fully responsible for all aspects of the Project (0 be iniplelﬁéméd by the
Government of Thaitand. The Extemai Relations Secllon Plannmg Dwmon wrthm '_
DOVE will carry out the Pr()jeu with the coopetahon of the Technical Coilege DlVlSlOﬂ o
Design and Construction Division, and the PTC,



DOVE will oversee the construction of the new PTC building, installation of

necessary faultues and equ1pmcm huclget planning, etc. lcquued for Pm;eu
u'nplementatlon

) Thc f__amli_ues and equipment which will be installed in the new building will be
utilized by PTC for educational activities. PTC will be responsible for the operation and
‘maintenarice of the building and equipment, procurement of faculty staff, and
management of the budget.

- Thereare four Assistant Directors under the Director of PTC and they are in
charge of Academic Affairs, Educational Promotion, Student Affairs and Planning &
Development Affairs respectively. A total of 196 faculty members including 26
admi'nistrat'i’ve s't:aff_s' and 170 teachers is planned after the ifnpten*nenlalion of the Project.
The number of teachers according to fields is shown below. Qrganization of PTC is

given in Fig. 2.4.

Core 'subjec't/Cmﬁculum unit 27
Elécli‘ic]Elc_ctronicﬂnstrumentation 57
Production Technology 39
‘ .Au-t'o.mechanics ' 14
Industrial Technology 21
Petrochemical Industry 6
Civil Engineering 6
Total 170

3.3.2 Operational Plan of PTC

7 Opéralional Plan of PTC includes opening of new departments and increasing the

number of its students.

(1) Openmg of new departme its

PTC is planmng to open followmg four department making present {0
deparimems to 14 by the year 1993 (refer to the Appendix 2.6).
~ PWS: Mechatronics . :
PTS: Industrial Instrumentaﬂon
Civil Engmeermg
Mechatronics



(2) Inueasmg the number of siudents

_ PTC [ phnnmg to mue%e the sludcnt numbel from 1,593 in 1990 io 2 420 in;
1996, Planned number of students according to the department is shown below {(refer to.

Appendix 2.6)..

PWS -
Production Technology 210
Mechatronics - 80
Indus!_rial Technology 200
Automechanics 360
“Electrical Power 480
Electtonics "~ 360
Industrial Instrumentation

and Process Control 80

Petrochemical Industry 80

PTS
Production Technology 130
Mechanical 'l‘echhology 40
Electrical Technology 180
Industrial Instrumentation 80
Civil Enginecring 80
Mechatronics - 60

Total . 2,420.

3.3.3 Location and Condition of Project Site

DOVE is constructing a new school building on PTC campus to install the
equipment to be provided by this project . Details are given as follows. -

(1) Contents of Construction Plan of New School Building

The PTC building is currently under constr ucison on Campus ‘md appr oxunaiely
35 percent of the bu:ldmg has béen completed as of Tane 1991, Accmdmg to the
construciion plan, the bu:idmg is a six storied RC snuctune with a loor : space 0f6 735"
square meters, and is expected to be completed in Apu! 1992: The conshucnon is
supervised by the Division of Design and Construction of DOVF '
An outling of the building is as follows: '



QStr_uCturc .
_Foundation:
.- Building;

-Exterior Finishing
Floor:
Outer Wall:
Roof; |

- -Interior Finishing
Floor:
Doors and Windows:
-Furniture .
‘Wooden and steel furniture

-Electrical Facilities

Incoming Distribution System:

Trans former System:
Distribution System:
Emergency Power Source:

-Elevator
- "Two elevators’

Concrete Pile

RC Ralmen structure, six stories

Stone and tile
Paint coating, partiatly with tiled segments
Waterproofing by asphatt, mortar finish

Tile, with double floor deck in certain areas
Mortar, steel troweled, VI finish
Waooden

3 phases, 3 wires, 12KV/50Hz, one inlcdllling line
Pole-type transformer, 7SOKVA-12KV/380N220V
3 phases, 380V/SOHz, single-phase/220V/50Hz
Diesel generaior, 35KW ' -

-Air Conditioning and Ventilation Facility
Air conditioners and ventilation fans will be installed in rooms as needed.

-Water Supply & Drainage Facilities

Elevated water tank system

(2) Con.sl.ruct-i_on Séhedulc

The construction schedule of the new PTC building is shown in Table 3.1.



Table 3.1 Construction Schedule

Year & Month - 1990 - 1991 N ‘1992
Works G TRIOITID 12341567819, Tzl a0
Piling & Foundation Works ‘:j '
Bldg. Construction Works ‘ 1T ——%ﬁ T T T T
o | L e

|

(3) Budgetary Measures

The PTC budget for this construction plan was submitied 10 the Mmlsu y of
Education by DOVE and was put into effect upon receiving s Cabine! and Pminmenhry
appr{wal The Government of Thailand allocated 32 million bahts for the constr uction
of the niew PTC building in 1989. However, actual construction begdn in June 1990 and
was delayed approximately one year. During this interim, due to the constr uction rush in
Bangkok and its surrounding environs, the cost of construction materials skyrocketed..
Funds allocated in the initial budget has become insufficient; and presently, contract for
asegment of the electrical work for the building interior remains unfinished due to a
shortage of funds. Due to this deficit, PTC is cunremly ﬁlmg a request for S
supplementary funding from DOVE. ' '

3.3.4 Outline of Facility and Equipment

The major equipment in this project and its purpose of use are shown as follows.

(1) Insteurnentation Lab
Electric Fundamental Training Unit: Trainihg of measuring method by cmnbinatioﬁ of

fundamental instrument

Transistor Checker: . Check of transistor quality
QHM's Law Trainer: Study and experiment of OHM's Law
Oscilloscope Trainet: Study of fundamentals/operation of oscilloscope

(observation of wave form)



(2) Electronic Devices and Circuit Lab
) Semico.nductor Characteristic Curve Tracer:
Reciification and Sinomhing Circuit Training
Unil: ' _
Semiconductors Circuit Trainer:

Thyristor Trainer (Training):

(3) Digital Electronics and Microprocessor Lab
L'ogi(_: Circuit Trainer:
Digital Circuit Trainer:

Single Board Micrdcompu[er Trainer:

{(4)Microcomputer Lab :
Single Board Microcompuler:

Personal Computer;
A/D, DA Converter Board:

(5) Personal Computer Lab
Personal Computer:

Software Set:

_(6)'Computér Aided Design Lab
CAD Computer:
Software Set for CAD:
X-Y Plotter:
UPS Unit:

(7) Power Electronics and Electric Drives Lab
DC Servomotor Trainer:
Stepping Motor Trainer:
Pb’silioning Control/Screw-Drive & Wire

Drive:

Displiay of characteristic of semiiconductor

Study of electric circuit (Rectification)
Characteristic Measurement of diode and transistor
Fundamental application experiment for thyristor

circuit

Demonstration of logic circuit
Study of digital circuit

Study of microcomputer software

Application experiment foy computer

Application experiment for micracomputer &
software development for computer experiment

Experiment for analog to digital and digital to

analog conversion.

Study of computer programming

Software for computer operation

Practice for computer aided design
Software for CAD operation

Plotling cut for drawings by CAD
Profection for electric break down and

instantaneous cut down of electric source

Stwudy for DC servomotor

Study for stepping motor

Practice for posilicning control



(8) Automatic Control Lab
Sequence Contro} Experimental Equipment: -
Temperature Servo Control:

Servo-Feedback Control Trainer:

(9) Computer Aided Measurement Lab
Personal Computer:
Board for Personal Computer:
FFT Analyzer‘.
Spectrum Analyzer:
Frinction Generaior:.
Valuable Frequency Filler:

Torquemeter:

{10} Industrial Electronics Lab. -
Transistor Inverter training Unit:
Robeoi Model:

Personal Computer: .

Flexible Manufacturing System (FMS):

{11} Hydraulics and ?nemnﬁ\icstab :
Basic Hydraulic Traizﬁng Uni.t:
Electro-Hydraulic Training Accessory:
Proportional Hydranlic Training Accessory:
Electric Pneumatic training Unit:
Programmabie Controller:

Air Compressor (Screw Type):

(12) Transducer .Lab

Instrumeniation Transchucer Unit:

(13) Industrial Instrumentation Lab
Preumatic and Electronic Square Root
-Extracior:
Recorder:
Prieumatic Controller (PID):

Electromic Controller (Programmable):

Experiment for sequence control

Swudy for sefvo control by temperature: - ©- -

© Sty for servo-feedback contiol

Contro_l for medsurement eqinibmeM '

Contyol for instrument u_ml'siguulr[_lo
Fre({uency'.zinalysix of low frequency .
Frequency analysis ol‘lﬁ ¢h fl'emlellcy

Signal source of eleciric civeuit

Experiment of frequency characteristic of signal

Measurementt of shaft-torque of smallish motor ~

Study of DC-AC conversion
Study of robot
Computer for robot control

Experiment of FMS (automation system :in plant)

Study of basic hydrautic controi
Study of eIec_:tx"o»hyclr'imlic_controi :
Stdy of pmporiioﬁai hydraulic control

Study of electric preumatic control

- Study of program control

Suppiy of compressed air

-Study of sensor and instrumentation transducer

Study of control systermn

Recording of data

~ Display of data

Study of electronic automatic controfler
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(14} Process Control Lab -,

D_a..s'_mb'l.ued Con.lrpl .!‘rmncr: : ' Study of process control system of equipment

(15) CNG Machining Workshop

] CNC Wirc Cul Electric Discharge machine: Study of compuicrized machine tool

CNC Mlllmg Machine: _ Study of computerized machine ool
CNC Precision Surf‘lce Grinding Machine: Study of compulerized machine Lool
Htgndllng Robo!. . : Study of robot fundamentals and operation
CAM Com_put.er: : Transmittal for CNC machine control data
CAD/CAM Software: Software for CAD/CAM operation

(16) Merrology Lab
Coordinate Measuring Machine: Study of measurement of size of cubic

manufactured material

Roundness Tester: - : Measuremenl of roundness of manufactured
. material
Surface Roughness Tester:- . : Measurement of surface roughness of

manufactured material

Tool Microscope: Observation of tool cutting part -
(17) Telecommunication Lab
Optical Fiber Communication Training Set: Study of basic optical fiber communication

- Microwave Link Demonstration and Training Set:  Study of basic microwave measurement

(18) Video Production Studio

3-CCD Color Video Camera: Video camera for producing teaching material
s-v'u's' i’orléble \If.ideo Cassette Deck: : Recording of video tape

Portable Color Video Moniter: Display for video camera

Portable Stereo Cassette Deck: Recording of audio sound

Lighting Kit: . : : Lighting for making tape

Time Base Corrector: : : Editing for video tape

§-VHS Editing Video Cassette Recorder: Editing recorder for VIR

Editing Controller: Editing VTR

Micrgphone: Collection of surrounding sound



Andio Mixer: _
Master S-VHS VTR
Time Base Corrector:
Slave S-VHS VTR:
Dubbing Controller:

{19) Auditorium
Video Projector with Screen:
‘Speaker: .
Microphone:
Video Rack:
Audio Rack:

(20)_Au_dio-\'isual Room _
Video .ijé.cmr with Screen:
Mz Speaker:

- AV Rack: .

(21) Text Printing Room - :
Super Digital Duplicaior:
Bobkbinding Mach_iﬁe:

Word Processor with Printer:

Copying Machine:

(22) LL Room
Master Section (teacher):

Booth Section (student):

Video Projector with Scicen:.

Main Speaker:
AV Rack:

Editing of effective andio sound . 25 -5

Master VTR for dubbing < =~ -
" Dubbing for video t_a.'pé :
Stavér VTR for dubbing 7

Dubbing for video tape .-~

Projection of video lape for texi
- For lecture

For lecture

Video équipmem andrack -

Audio equipment and vack

Projection of video tape
. For video projection

. AV equipment and rack

Printing of document, text, examination paper

Bookbinding for text

- Making for document and text

* Copying ofdocument, text, exawiination paper- -

Operation desk for teacher -
. Operation desk for student
_ Projection of video !aﬁe-
For video projeciion

AV equipment & rack



'_3_.-3.;5,-‘\-r...()'perationi-and' Maintenance Plan
( 1:)_f0péra:i__qna1_'struétm-e' B

.The three deparlments relevant to this Project are pm ol the fdcuuy of Meial
,Techn, ogy, and Elecmc POWCI and, E]ccnomcs ’Iechnolog,y under Academic Affairs;
cmd each Iabo; atory is under Ihc control of each respective department. Each laborator y

' 1s IesponSible for cauymg oul p:oducl:ou of curriculum and educdnoml lmtelmls _
guulance in research and training acuvmes and lectures of their tcspcmvc faculty and
depal tment. .

_'v1deo productlon studlo Typmg & Dupllcatmg Section undel the Educational PIOl'ﬂO.l.lOH
;Affalrs is’ m cha: ge of the printing room, and the Related Subject Department of the

| .Faculty of Cme SUbjCCt is 1esp0|131ble for the language lab. Each laboratory carties out -
i its roperatlg):n_sl in CP_:HJI;IHCI_IOH wnth the curriculum of each faculty or department.

j: @ ope;-aﬁ_aa- aﬁd*ma;fmeﬁgﬁce System

Present]y, opemuon and maintenance within PTC is carried out by various -

: secuons as outlined below

: _'Buildmg/Facﬂltles Building & Construction Section, Educatlonal
Promotion Affairs
'Expez nnent/T raming -Equipment: The departm_ents of eachlab

Audlo Visual Equ:pment . Audio Visal Aids Unit, Academic Affairs

 Text Printing Equipment: Typmg&Duphcatmg Section, Educanonal L
S S ,' Promotion Affairs - :
LL Equipment: Rela!ed Subject Department, the F'iculty ot"

Education

There 1s no specnf:c spec:ahst for operduon and malmenanee of equnpment and the
- daily ma;ntenance or snmple repans are done by each lab department mstructo:s or
sludents For operatlon and mamtenance of lngh fech equipment, Lr- ammg in opemt:on

and mamtenance of such eqmpmem is camed outin other schools or private planls
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Purchasing Unit, Educational Promotion Affaivs; is responsible for providing - -

spare parts and consunables upon request from respective labs,

(3) Budget fm Opeta!uom and Mamtenanu.

Past pelformame of PTC budgel is shown in Table 2.101n dmde 2 '% 2 PTC |
Budget _ _ ,

1) PTC Personnel Expeise Plan

The personnet expenses of PTC for 1989 was about 10.9 million bahts and about
14.1 mithon b‘lhis in 1990. Fe; thc 1991 budgcl abom 14 7 mllhon bahts has been

rcquested

After Project 1mplementauon the studem body in 1993is 'uumlp'lted lo increase
from 1,593 studests in 1990 to 2,200 students. Accoxdmgty, PTC will mcneaxe lhe "
number of teachers for each of the 12 depaumem'; by six membels (fom ncwly L
established and eight existing departments which expect an mcreaqe m students).
Subsequently the total number of facuity members s’ anucxpaled 10 increase. ﬁom 124 o
members in 1990 to 196.. -PTC estimates personnel expenses to rise to 30 million

bahts. Estimates of personnel expenses are shown inTable 3.3. -

Table 3.3 Personnel Expenses of PTC
' ' Unit:.thousand bahi.

Iiems . T ;A'ctﬁal ; - Proposed .
' ' 1089 '] 1990 [ 1991 - | 1993

Saiary andRegularWages 110,899 1 14,050 | 14,700 130,800

No. of Instructors 101 | 124, 124 196
No. of Students 1,848 | 1,593 1,846 1 2,200
Source: PTC -~ - ' e .

In 1991 the Iotal number of PTC instructors was 124 and the dnnml aveldge
salary of a facu]ty membel was 118 6 thousand bahts o ' '
If salaries were 16 increase at an, annual lale of § peacem pel caplla annua! salmles N
would average 1’30 7 thousand bahis m !993 ”[his would aHow ihe msmute lo hnc up io
230 instructors. Therefore, 196 instructors lequned by Pr OjCCi nnpleme:mnon isnot
expected to become a financial burden for the adms_msu ation of PTC.

2} Operﬁtion and Maintenance Expense Plan

With the exclusion of personnel expenses, operation and maintenance cxpenses
were approximately 15.2 million bahts in 1989, about 51.2 million bahts in 1990, and is
anticipated (o be about 42.7 million bahts in [991. These expenses include the staggering



building‘con‘struclion and equipment costs. Afier implementation of the Project, these
7 construcuon 'md eqmpment costs are expected to drop to nor nnl levels, and their will be |
a budget increase 1o cover operation and maintenance expenses for the new boilding and

. equipment.,

, ~ The budget for opc'latlon and maintenance of overall PTC actwmes is shown in
_ Table 3.4 and the estimated annual’ unhiy expenses of the equipment to be provided for
the new bmldmg are given in Table 3.5

Tab!e 34 Budget for ()peration and M'aintemince of PIC

| Unit: baht
'. Itetﬁs . Actual ' Proposed
o 1989 | 1990 1991 | 1993
| tHonorasium, Materiats and Suppties | 8,283,600 | 7,490,500 | 6,487,500 | 8,039,200
Utilities 1,497,600 | 1,658,040 | 1,689,126 | 2,672,958
Equipment Purchased 1,960,000 | 27,985,000 | 26,622,900 | 1,960,000
Land Lease 75,000 75,000 | 75000| 75,000
Construct:(mCost of Bldg. 2,_100,000 12,4{)0.,000 5,670,000 -
Mlscellaneous _ 70,000 .‘ 130,000 230,000 460,000
Mamtenance Cost 1,200,000 | 1,500,000 1_,900_,000 3,800,000
| Towl __ 15,186,200 | 51,238,540 | 42,674,526 | 17,007,158

'Remarks: Budget in 1993 is estimated on the following assumption.
(H Hohorarium, Consumables, Materials and Supplies

Budget in 1993 = Budget in 1990 plus increment expense for textbooks.

increment expense = 3,600,000 sheets x (2200-1593) / 1593 studeﬁts X

40 bahis/ ] OO sheets = 548,700 bahts.

(2) Utilities expenses are assumed to be the total of the proposed budget in

1991 plus estimated expenses of the new building shown in Table 3.5

(3) Equipment purchase expenses are assumed to be the same as the actual

“amount in 1989,

(4) Miscellaneous is expected lo increase by 100% in 1991.
(5) Maintenance cost is cxpecfed to increase by 100% in 1991.




Table 3.5 Estimated Annual: Utl!m’ Expenses of New . Bui!ding.-._z'i.ml.}'.;:i:‘:-..';—‘

Fqulpment i : i .
Blectricity: - - - Water © CoTotal
Consﬁmption Expense Consumption Expense _ Expéise - ¢
CKWaED- b c(Bah)) ] ) '*'(Bam)' ‘ "-'—'-.‘"(Qai'it'),.
as2.815 | 878723 | 12200 | 105,109 o og3Ei

Remarks: Electricity Charge:

Waler Charge:

! 82 bdht/KW hr

_ %.6 baht/;n '

- The esumated total budget for oper'mon an(i maintenance. ot PTC in 1993 |s ',
47,007, 158 bahis as shown in Table 3. 6. This amount is sufficient to fully cover the
: operatlonal and I]]dlt]ICl]'il]Ce expcnseq of the Pro;ect conmdermg is pasl performance

* Table 3.6. Total 'Budgét of "OIpe'ritti(_'ml and .Maint:_enan'(:e Gf -PTC.V-

Unit bahti‘
hems . Actiial Proposed '
| o 1989 | 1990 | 1991 1993
o Personnel Expénses- '1,0899,600 14,050,800 ]4 701, 800 '30 OOO OOU
Operation & Mamtenance _135,‘18'6,20'0 51 238, 540 | 42, 674, 526 17 007 15§
-Expenses_ - IR DRl I R TELS SR AR
Total 26,075,800 | 63, 298 340 57 376,326

47,00_7,153 |
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