Table 5.1.2~ 8 Programme for Personnel Training
' Standarduation Testmg and Training Cent:re _'

Industyial

Phase 1 - Pliase 2 leqe 3
(ist < 5th _‘yeai‘) (6ti\ - 8th yem‘) (9ti1 i llth yeﬁr)
Foreign [ Tratned ?réf:\ﬂd in Foreign Tralned |Trained tn I‘ory:ign -'I‘min_cd- 'Emhi\e‘i n
experts on b rhin - [torelgn - experts on | ikhin . (Foretsn. experts oni within oreipn
temporary gentre institurion temporary Céi\é':lté‘ Instikution mﬂpu,m Centre - Inseltutioi
assignuent . assignment assighment o
Industrial | Standardiza= 1 9
standard- (tlon.
{zation °. 3 tlit.
ua y
control 4 4
Sub~total 5 6
Hestrocsy : ,
electro .
equipment 6 ) 20,_ 4 14 2.7. )
Testing . . ) :
Machinery 3 kT 7 17 .14_ -
Chemicals 3 B 3 7 -6
Materials; ' :
properties S 14 2 10 4
of matter . .
calibration 1
Sub-total 14 11
Total 19 73 17 48 46




5.1.2.4  Training given to trainees from outside

.Training provided to trainees from outside the Centre is to be implemented

with the aim set at imparting knowledge aﬁd skills that should immediately

:ﬁfﬁvé?fo?bé'of‘pfactibhl use to the trainees upon thelr return to their

respective worksiteg, and to’ this end, classroom lectures are to he amply

éUpﬁIéﬁeﬁtéd-.wlth ohservation visits to factories and with practical

exercises in laboratory or shop.

Different courses are to be organized to cover (a) industrial standardiza-

tion and quality control, and (b) testing.

(a) Basic pfincipiés'

(1). Courses for industrial standardization and quality control

a) Trainees

Courses are to be administered prihcipaily ‘to ‘in-house

standardization leaders, quality contrel leaders and staff,

b) Method of tfaiﬁing

c)

" Training in grnuﬁs is to be the basic pattern, taking such

forms as classroom lectures, practical exercises,

observation visits, and discussion sessions.

Produet - -lines and enterprise sizes envisaged for personnel

training

" In So far as possible, trainees for industries manufactur-

ing .mutually _similar product lines are to be grouped
together In a common coufse. Priority is fo be accorded
firsﬁ to ¢0urses for -industries manufacturing product lines
subject to Compulsory Standards -- e.g. electrical, mecha-
nical, chemical, metailurgical, household appliance indus-

tries. Coverage could then be extended to Voluntary

5~ 37



(b)

(c)

Standards 1ndﬁétries*_and' further —other ~pf0misihg. or
encouraged indgstriéé, fbllbwedfby fﬁrther'éxteﬁsion't0 a11_

industrias.

In respect of the size of enterprises envisaged, pliority
might be accorded to those of medium size, for most effec~
tively and rapidly enhancing-thc overall natiqnalrlevel of

industry.
(2) Courses for testing
Courses to give basic notlons of testlng, 'intérpretation of
standards -~ with emphasis on practical ewercises ~- are to be
organized for those to engagh in testing at testing institutions
"and in private enterprises. . ' o
Curricula of courses
The curricula will follow the general lines of the courses given to
Centre personnel, '

Programme of tréining

The programme of training to be provided by the Centre in ‘the

- successive phases of development are presented in Tabies 5.1.2-1, -2,

~3, -4,
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5,1.2,5 Recommendations on future developments

(a) ?Gnﬁtion nf‘bfomoting in~house standardization and quality control in

(b)

private enterprises: The demand for  engineers -and technicians

engaging in In-house standardization and quality control is expected

to Increase rapidly 4n the future, Adequately mecting ‘this rieing

demand: should be a kev factor for the successful industrial develop-

ment ~of the country, and this would call for ‘expansion of the

Centre's department charged with quality control and training.

Since a number of organizations established with the -aim of promoting

quality'éontrol are actively-puréuing their alms, wasteful duplica-

Ction of efforts with other existing organizations engaging in similar

. tralning activities should: be avolded, and the Centre being the

ultimate authority for factory certification, should hold as final

aim the firm rooting of quality control practice in private industry,

by organizing training courses oriented toward practical aspects.

Another dmporrant  function of_the.Centre is to serve as a think-tank,
in ‘studying -the method of promoting. quality control best adapted to

national needs and circumstances.

Teéting'éapability; transferring testing capability to private enter-

' prisés:' ‘Improvement of industrial product quality calls for the

. dntroduction. of quality and production control techniques,'.to

modernize and rationalize: the system of production. The first step
in this direction is. to appropriately determine product quality
through reliable tests applied to the products and judgement of their
quality by reference to valild product standards. The results are
then fed back iInto the production control system to ensure products

regularly conforming with the specified quality standards.

(1) Development of “product standards:  Development of quality
standards goverﬁing_products calls for thorough familiarity with
the product, througﬁly adequate product tests, and capability to
evaluate the iﬁprovement in product qualitv brought by stand-

ardization.
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(2)

For promoting industrial product.ékpdrts, COnsidefation requires  ﬁ
to be given in- developing induotrial standards to. their compati»f

bility with international standalds, but the domestic atandards
should be drawn.up ‘based on;well—founded:comparison-of product
quality levéls between what héé;bégn a;téfﬁéafand;whétniszto bé_
aimed " at, through‘correctfappiicatiéﬁiéf’tééﬁing_aﬁd_ahalysis
techniques .applied to doﬁestic_ pfbdﬁété..u Tests. and,*ahélyées
should be applied'not.only to the final ﬁrbduct'buf alsq‘to'the'
intermediate - products and to “raw ﬂmatéfiéls,'"to‘ éffécfively
determine the'7¢orfelation existing -between .ﬁhe raw material
quality; production process and. final'product qﬁa1ity;'inférder
to establish the standards governlng Taw materials as well as
intermediate and final products, w1th the view to establishing
standards that should most effectively :esult in a final product

of requisite quality. -

Transfer of testing capability to pfivatelentérprises: Indus-
trial standards can :be expectéd to serve their putpoéé of
ensuring adequate quality of products only upon. private enter-
prises directly responsible for manufaétufe‘Beiﬁg'fully éppfiééd’
of ‘the intended meaning of the applicablq'staﬁdérds_and their
properly ap?lying correct festing techniques to . determine
conformity _with the relevaht étandards,- This calls  for the
requisite testing techniques to be effectively assimilated by
the englneers and techn1c1ans at all levels and at all stage of

productlon in private enterprises engaging in manufacture,

For this reason, the Cehtre should extend its training service

not only to those engaging directly in qdaliby ¢ontrQl but also

_to others. charged with product and production pfotessidesigh,

and with actual prbduction operatlons. to let them acquire basic
and practical knowledge and skills in testing, based on curri-

cula devised. to bhest suit theilr needs.
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5.1.3  Industrial Metrology Testing Service Centre
‘5.1.3.1;.Funcfions,and activities.

Tn. consideration of the circumstances described under Section 5.1.1, the
:Iﬁdﬁétfial'Metrology Testing Sefvice Centre should undertake to establish,
maihtain_:and. make available metrological standards -designated by the
=National.Cbmmission onaMetrolbgy-and all other metrological standards, to
“ensurérpertinent}qalibrétion.sexvice95'and'to provide apposite technical
éﬁidance'to private enterprises. The'Céntre should also engége in enhanc-
ing -its own zlevélﬁ.of testing capability -and in. relevant -research and
development activifies, as well as in disseminating the.tecﬁniques thus

ééquired to private enterprises, and in furnishing technical information.

The function and activities envisaged for the Centre. are as indicated

below:
(a) Industrial metrology

[@D) Establishing‘ the metrological-.systeﬂn To :establish a svatem
‘best: adapééd _to_-national needs  and circumstances for making
avallable .primary standqtds designated by the National Committee
on_Métroiogy; as well as other . standards required within the

Centre for ﬁroviding calibration services.

(2) Operating the metrological system: To establish, mdintain and
seek ensuring compatibility with international standards for
primary. standards designated by the National Committee on
Mefrology,.'and to. make the - standards available within the

: Cenfre, to hther3governmént institutions and to private enter-

. prises.

To establish, maintain and make available other internal
standards for such quantities as viscosity, density, hardness,
to serve in extending the coverage of the Centre's calibration

services,
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(b)

(3)

(%)

(5)

(6)

Enhaneing the accuracy nnd‘extending_the coverage of calibration
services; developingfoalibratiOn techniques: ’To'MOdernizeithe-
standards and'raiibration~equipment; to:enhanee:the.accurncies
obtainable An, ealibracing metrological standards within the
Centre, in government institutions and in private enteipriseb.f

To develop new calibration. nethods and techiiques.

Calibration. service 10 plovide celibration service: within the
Centre, for Government institutions and for private ente1prises.
To undertake roving calibration service, to extend the coverage
of calibration services to ever wider ranges of private enter—

prlses.

Technical. information serVice' To Treport resnlts'of'reseereh
and development undertaken within the Céntrej - ‘to furnish te¢h-
nical 1nformation' ‘to emsure other technical information ser-
vices within the Centre, to other Government 1nstitutions and to

private enterprises.

Tecnnical guidance and 'dissemination' services: To 'nrovide

consultation service, to organlze trainlng courses and seminars,

with the aim of disseminating metrology—mindedness, to exchange

information, perform international.eomparisons with neighbouring

ASEAN countries and with advanced nations.

Testing

(1)

Testing for résearch and development‘ To perform testingfbased
on international and foreign standards, with a view to promoting
exports;  also testing for research and development, with a view

to enhancing the national level of technical capability.
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2y Testing on request:  Performed In answer to requests. from other
'.f_Gévefhmeﬁt:inétifﬁtiqﬁs; fréh'fesenrch establishments and from
private:éntérpriées.' .
(B)I.IﬁStrU§tion aﬁd tfhipihg:q Admiﬁistered to Centre persomnel, to
enhance'théir~téthnblbgi¢al.capability, and to personnel from
”other.Gpvernmeﬁt institutions and"f}om private enterprises, to
'enhénce théif napébility for dealdng with new pfoducts and

processes.

'(4) Technical 1nfdrmation service: Provided to private enterprises.
The fbregoing activitié3~'shou1d be taken. in hand in successively
extended écbpe,'aé}ékemplified in Figs. 5.1.3~1 and -2. The detailed
substance of the activities to be undertaken should be varied to best
sﬁiﬁ;the”ihdividual_subject matters and objectives, as indicated in

Tables 5.1.3-3 to -8,

“The pbsitioh-of'thié_centre is-shown in Fig. 5,1.3<2

5 - 43



Table 5.1,3-~1

Functions and Scbpé'of Actiﬁities.?rogressihg:with

Phase of DeVElopment ~ Industrial Metrology Festing

Service -Centre - Industrial Metrology

. Scope of Activities An. buccessive Fhases. of _Development

Functions .
. Phase 1 (1st Sth year)'_.Phase 2. (6th-8th year). Phase 3 (9th-11th year)
{1} Establish . _Draw P, plan best oo Improve fextend Set system oh.firm
national system adapted to Thailand for ' footing
for ensuring ensuring requisite ’ .
availability of availability 'of metro-
metrological loglcal_stanﬁgrds_
standards (match Lndustrial-
metrology with legally .
designated’ metrology);
ensure ! traceability of
all, quantities
(2) Establish/ Establish the metro- | Maintain/make available Same as’left
" malntain/make logical standards metrological. standards o
avaitable metro- (prlmarv) sélected by In new domains; extend
logical standards | the National Committee .| scope of coveragej.en-
1 on Metrology, maintain -} hafice éstablished
and .make available the accuracies..J.ars, R I
different metrological | - Organize inter- - . Same as 1eff
standards . | ‘national. {ASEAN ve- (to join family:of
- gidn) comparisons of “advanced nations
retrological stand- in this respect)
 ‘ards: o : o
(3) Improve calibra- | Extend facilities' for Extend. scope of calibra- Further extend
tion:aceuracy; calibration of instru-. |.tions; compile manuals cactivities
exténd scope of ménks; devélop calibra~ [ on calibration of - s
calibrationsy tion method, improve . | different instruments;
develop calibra- | calibration accuracy; | enhance accuracy of
tion techniques perform basic studies calibration technigues -
-] in measiring tcchniques '
and instruments
(4) Metrological Provide other govern- = | Roving calibration _ Further extend
calibration ment ingtitutions and services (government in- services to Include
service private enterprises - | stitutions and private all applicants -
with metrological and | enterprises accorded : '
calibration services priority)
{5) Technical infor- | Publish and furnish on Same as left Same as left
mation service request technical in- ) :
o formation
(6} Technical Furnish consulting/ Same ‘as left; Same as left
consultancy/ training services to also disseminate metro- :
dissemination other government in- logy-mindedness at . B
service stitutions and private -| national and regional

enterprises

{ASEAN} levels
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Table J.l 3-2. Functions and Scope of Act1v1ties Progressing with

_ Phase - of DeVe]opment ~ Industrial Metrology Testing
. Service Centre - Teeting

'Fﬂnefioﬁsf

':js¢¢pq-¢f Activities Progressing with Phases of Development

" Phase '1..(‘1,s't:‘-5‘th.?year) '

‘Phase 2 (6th-8th year)

“Phase 3 (Qtﬁ—llth year)

Testing for“3

(1) ;Perform testing to S Same as- left Same as left
 regearch and f[serve in: developing new
' development standards and pr
(2) Testing. on jPerform testing on .com=. Same as left Same as left
. request. mission from government
institutions, from
- | other ‘tésting estab-
‘| 11shmgnts and from
private enperprises_,w:_
(3) Ephancement and Assimilate: ahd'pregress Adapt-techniques to new Same as left
- dissemination of | in’ basic ‘and “applied -~ |'products and new
testing tech- ‘-testing techniqueQ~ ‘processes; achieve con-
“nlgues’ ' disseminate’ acquiled formity wWith' 1nter-
‘techniques  to other ‘national standards.
testing ‘establishments | ¢ ) )
and private enterprises Disseminate among
. L " | enterprises a large
‘range of testing tech-
niques adapted to new
. products
{4) Information Furnish technical Same as left Same as left
information - :

service
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Table 5.1.3~3 -Functions and Scope of Activities of. Industrial Metrology
Testing Service Centre in SucceC;SWe Phases of
Development ~ Phase 1
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Table 5.1,3-4 Functions and Scope of Activities of Industrial Metrology

Testing Service Centre in qUCCG%SLVE Phases of

Deve]opment ~ Phase 2.

(6) Technical consultaney/
. dissemination
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Table 5.1.3- 5 Functions and Scope of: Activitieq of Industrial Metrology

Testing Service Centre in %uccessive Phase% of

Development ~ Phase 3

(6) Technical consultancy/ x

dissemination

. Technical

consultations

. Sqminaréf

lectures

meetings

. Interb#tional

comparisens

Advgaqed_:-
countries

ASEAN -

Prilvate.

entérpiises - |

Regearch
Inatitute - -

 _Government
_iinstitutions -

. Nithiu;Centle N

(5} Technical

~ information
" .service

._Eﬁbliéhrre— _
search results’

. Furnish infer-

mation. on

request

Private =
entérprises

Rageareh ©
institute -

Government

institutions

.'withiﬁTCénfra'

(4) ‘calibration

service

. Metrologtical - : Research’

A dnstitute
-| Government = -
institutions -

standards . -

. Instrumnenks

| Private.

enterprises

Nithin Centré.

(3) Calibration

" techniques

. Enhance

aecuracy

. Extend scope -

. Develop new

techniques

Private .
enterprises

Research -
institute

Government
institutions,

Within Centre

(2) Metrological

standards .

» Establish
. Maintaln

. Make available

Private
enterprises

Research
institute
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institutiona -

Within Centre
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Functions and Scope of A

~Table 5.1.3-6 _
_ ctivities of Industrial Metrology Testing
Service Centre in Successive Phases of Development -

Testing - Phase |

(2)

ACTIVITIES/ ) (3) (4)
CLIENIS - Testing for_ Testing on Enhancement Technical
research and request dissemination information
development’ of testing service
' techniques
. DOMAIN AlBjCD B cC A{B C|D E|lc D
Eleétripal equipment: -
- Components ojo jo|o Q o o {o o |o o jo |o
- Household appliances o {o jo{o o lo o lo |Jo |o o o |o
Elec¢tronic equipment:-
- Equipmeat For popular olo jelo o |o o loe |o|o olo |o
market :
- Equipment for industry
Machinery:-
- Metallic materials o {ojo o | o o jo |e e o jo o
- Industrial machinery ]
Chemistry:-
~ Chemical analysis o |lojo o |o o {o |o. o o (o o
- Blochemistry C |o o o |o o o |o jo o |lo Jo

A; Within Centre
D: Private enterprises

) B{'Government-institutions
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Table 5 L.

3-7.

unctlons ‘and’ Scope of Activities of. Industrial Metrology Testing

Sexvice Centre in Successive Phases of Development -

Testing -- Phase 2

ACTIVITIES/ o (2 C(3) XX
" CLIENTS - Testing: for: Testing on Enhancemént | -Technieal
o _research and request- disgemination | lrformation -
development ' of testing service .
DR techniques o
DOMAIN B|C|DjA|B]|C AlB{C|D B |C D
Electrical equipment:-
- Components o oo |o jo | o 0 |o o O oo 0
- Household appliances o |o]ojo]o}e o |ofjolo@o oio |o
Electronic equipment:-
- Equipment for popular o lojlojo oo oo o |0 cjo lo
market '
- Equipment for industry ] o
Machinery:-
- - Metallic materials o lJololo |Jo|o o to |o|o olo |o
- Industrial machinery o o olo}o o |lotlo o | o
Chemistry:-.
- Chemical analyéis o jo jo {o oo o.loe o |o o o. 4]
~ Biochemistry oo |o|jo|o lo o o jo oo o |o{o
A: Within Centre C: Research ingtitutes

D: Private enterprises

B: Government institutions
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Functions and Scope of Act

Table 5.1.3~8
ivities of Industrial Metrology Testing
Service Centre in Successive Phases of Development -

Testing - Phase 3

(1)

ACTIVITIES/ (2) (3) (4)
CLIENTFS - Testing for Testing on Enhancement Technical
research and request dissemination information
development of testing service
techniques

DOMAIN A|lB |CIDIA|B |C AlBlC D B|C
Electrical equipmenti-

- Components o|lo |ofjojojolo clololololo]o

- Household appliances ¢clo o joltoj]olo o |lotolo|e]|lo|o
Electronic equipmént:r

- Equipment for popular - cjlo o jolofloijo ofroloio 0|0

market '

- Equipment for industri o'} o o o] oio o ojojlololojot}o
-Machinery:~

- Metallic materials o | o ] 0 o o o o o|lo{c o [¢] o

- Industrial maéhinery o| o olo|lolo o ojolejoejo|lolo
Chemistry:-

- Chemical analysis oo |o 0 [+ 0. 'o ] atolojo o o

~ Biochemistry o | o o lo|lo]o jo o|J]otojololo|o

{

A: Within Centre B: Government institutlons C: Research institutes

D: Private enterprises
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— .  Service Centve

[E?dustriél_éssogiatiohs

Research-institutes

Government instifutions:

(1) Establishment system (1) Testing for research (i)_Technical Informa~

for making metro- and development  tion service |
logical standards (2) Testing on request  (2) Technical consultancy/

(2) Making metrological. SR ¢ Q " dissemination -
standards available 3 service - |

(3) Calibration techniques

(4) Calibration service

(5) Testing techniques

(6) Testing for research
and ?evelopment

|

Industrial Metrolbgy Testing
. Service Centre (TISTR)

]

(1} International comparison (D Exéhange.of'metfdlogical

of metrological standards - and testing techniques
(2) Exchange of technical ' : '
information B

L ASEAN countries

Non-ASEAN countries

Fig. 5.1.3~1  Position to be Occupied by Industrial Metrology
Testing Service Centre
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5.1,3.2 Organization and personnel

{(a) Orgénization

A téntative organization chart is presented in Fg, 5.1.3-2, compris-

dng 2 Departments, charged' respectively with central services and

with industrial metrology and testing, as described below in further
detail, ' '

(1)

(2)

Central Services Group

h“Administratibn Section: To undertake overall administration,

- as well as cletical work for the Centre as a whole

- Training Section: To undertake work related to instruction

and training,

Industrial Metrolegy and Testing Group

— Electrical and Electronic Laboratory: To undertake measure-
ments of electrical quantities and testing of electrical and

electronic equipment.

- Mechanical Engineering Laboratory: . To undertake measurements

of length, mass, force and pfessure, and testing of machinery

—~ Photometric and Thermometric Laboratory: Ta  undertake

measurements of light, temperature, non-icnizing radiation

- Analytical Chemistry Laboratory: To undertake chemical
analyses

- Biochemical Laboratory: To undertake tests related to bio-
chemistry

~- Volumetric and Fluid Flow Laboratory: To undertake measure-

ments of volume and [luid flow

~ Acoustic and Vibration Laboratory: To undertake measurements

" of sound and vibration.



Thailand Institute of Sci
and Technological Res

entific -
earch

Industrial Matrolo
Testing Service Cen

8y
tre -

E—

Industriai'MECrology

Cenfrél‘Serﬁices Group

Testing Group

Elettiiﬁal'an&”EleétrdhiC
Standards Laboratory:

Mechanical Engineering -
Standards Laboratory

AdminiStfatioﬁ'Ségtion

{ Training ééctidn.

Standards Laboratory.

Biochemical Laboratory

Volumetric and Fluid Flow
Standards Laboratory

Acoustic and Vibration
Standards Laboratory

- Photometric and Thermometrice| -

—

j - Chemibal'Analysis'Laborator%J

Fig. 5.1;3-2 Orgaﬁizétion of Industrial Metrology Testing

Service Centre
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(b

Staffing schedule

. A tentative staffing schedule 'covering the successive phases of

development 1s presented in what follows,

“{1) -~ Central Services Group

" The current personnel number 6 in the corresponding Division of
.. T1STR could need increasing by 3 during Phase 1, and by further

1 each during the ensuring Phases 2 and 3.

(2) Industrial Metrology Testing Group
The current technical personnel in TISTR engaged in establishing
and maintaining national metrblogicnl standards numbers 4 1In the
domain of electrical quantities, 3 in that of physical quanti-
‘ties --. length, mass, . force, pressure =-- and 3 in that of
thermometry, photometry ahd inoizing radiations, together with

33 others charged with actuval testing work,

Among those mentioned above to be engaged in metrological worlk, 1t

can be considered from past records of actual test Implementation --

‘referred .to in Section 3.7.2(1}{g) -~ that those engaging in callbra-

tion would be, perhaps, about 2 in electrical, ! in physical, and !

in thermometry/photometry and radiations.
As future reinforcement plan:
- Phase 1:

Méfrological standard creation/maintenance: To cover the extension
-of coverage in thermometry and electricity and additlonal work
related "to accuracy enhancement of standards, as set forth in
Section 5.1.1.3, additional personnel amounting to 4 in electrical,
5 in physical, and 3 in thermometry/photometry/radiation might be

necessary.
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Calibraﬁibn Sefvice: From. what {S.éaid in %ent{oﬁ 3 7. ?(1)(g) and
Section 5. l.l 3, ca. 750 additional calibration% in e]octricity
ca, 300 in pthical, and ca. 230 in thermometry/photomptry/radia—
tion would be expected by the-end_of 5 years.

The uumber of calibrations perfofmablé in a year would vary greatiy :

acaording to . the ablility of personnel and to ‘the required accuracy '

of work, but consldering’ that durlng the. period of expanq1on of

catibration service, a relative]v' large portion of the Workload
would be on standards owned by enterprises, which tend to require
much time in calibration, and that the personnel will not-ygt have
' gainéd full proficiency in the work, 120 éalibrations per yéér éer.
person might be addpted_as a reasonable'estimafe'(cf..corfespondiﬁg
Japanese figures are ca. 100 for_metrological'stahdards and ca. 500

for on-site calibration).

To cover the future workload estimated above,. additional personnel
amounting to 7 in electrical, 2 in physical, and 3 in thermo-

metry/photomtry might be necessary.

Phase 2:

To cover extension of metrdlogical standard coverage to density, -
hardness, surface roughness, circularity, voluhe/flow ‘rate and
sound/vibration, and in respeect of caliﬁrétion service, in view of
the expected settling down of the rate of_workldad increase but
offset by‘_additionalr_demahds for. calibration on account of the
newly extended 'covérage_ by metrological standards, the overall:
workload might be expeéted to_incréase bv perhaps 10 percént during

this phase.

To cover the foregoing workload increase, derivatibn similar to

that for Phase ! results 1in an'expected requirement'for addicional
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.persdnnel amounting to 4 in electficai, 4 in physical, 3 in thermo-
mﬂtry/photometry)rédiation, 3 in volume/flow, and 4 in sound/vibra-
tlon ~- totalling 18 for both'mptrology and calibration -- during
fthis.phase.

;_?hasé_3:

By derivation simi]ar to above, and assuming quantitatjve enhanan—
ment of functions deve1oped during the preceding phases,  the

_ expected requirement for additional persommel would amount to 2 idin
Telecirica] 3 1in physical, 2 in thermometry/photometrv/radiation,
and 2 in volume/flow — totalling 9 for hoth metrolegy and calibra-
tion —- during this phase

In respeﬁt_of testing personnel, taking account of the 6.6 pércent
'tafgeﬁj*annual. iné}eaée set forth in the 6th NESDP for industrial
deve]opment, “and of the incr9391ng1y essential part to be plaved by
testing in  research and developmpnt accompanying the progress of
1ndustry and tlie concomitant sophisticat1on of industrial products,
and further considering the need to eliminate the current overloading
.of”teéting'sérvice; an annual enhancement of 8 percent should have to
be-ferQEen for “the testiﬁg'Workload This could mean having to
jncrpaqe the test1ng personnel by 20 durlng Phase I, by 14 during

Phase 2 and by 18 during Phase 3.
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The foregoing tentative gtaffing schedule is summarized below:

‘PHASE 1 PHASE ‘2 | PHASE 3
Senlor/intermediate grades:- 55 3 ' _83_:
- Metrology : (21) 1 (30) (34)
- Testing _ _ : (30) | (38) | (48)
~ Administration . (B (5 (6)
Junior grade:- | . . 41 56 | 69
- Metrology _ _ (13) - (22)  :?(27)
- Testing (23) _ (29) | _(3?)
- Administration 1 (3 (5) (5
Total:~- . : ' _ 96 129 o157
- Metrology ~(34) ] (52) {61)
~- Testing o (53) (67) (85)
— Admindstration (%) (10) | ary

A more detailed schedule éoﬁering:.fhé individual Divisions and

_Sectinhs is ﬁresented in Table 5.1.349.

The foregoing staffing schedule should be coordinated with the
schedule for ektending:the'cqrresponding faﬁilities and équipmént.
Aléo, in view of the lead time required betwéén recfuiting and
effective reinforcementz of testing capability,_ the estimétes of
workload 1in  the forthcoming years should . be reflected  in
regularly-revised -long- ' and short;term staffing progfamms, which
should serve as basis for drawing up the annual plans for implementa-

tion of the staffing'schedule.
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- It might be mehtignéd in this connection that the ecurreunt recruitiung

“schedule OI_TISTR'for 1990 is as clted below:

‘Senior/Inter- e

mediate OFficials Junior.OILiLLuls
'déntthiHSéfviééé Divisdion - : 4 5
Electrical and Electromlc 15 10
Standards Laboratory ' :
Meé¢hanical Engineering o 18 ' 5
Standards Laboratory °
Phbtbmétricrand’Thermd“ ' 5 3
metric Standards Laboratory
”CheﬁicélrAnalysis'Léboratory . - 15 8
Biochemical Laboratory ' : 9
total e 66 52
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Table 5.1,3-9 Staff Force - Industrial Metrology Testing
Service C entre o : o

Phaae'1J N Phaae CR b . Thase 3.
{1gt ~ 5th. year} (6th-- B&h year) : (?ch_f,lith_year)
b | roretgn 3 2. Fnr\.ign o | roretgn’’
"2l w jexperts on | & [0y lexperts on ﬁ w | experts on
) 4 resporary (= 9| ot A fooporary - g w-i- E Lenporacy |
E'ﬁ '3 agsignment E‘a SRl asslgmment ﬁa : asslgnzent
et B I e e BT R e R O A
ful Bl glplad ¥l ot el gl 48
"'fuu Cal R (te AW o ﬁ a0
A=~01- Q) [r3 - O} . al 4 ~a:l- b} H .
H RO IR T [T D I T B YR A |
u| B 1 s loel w0 vl oul ek vl
| = @ | af | e} W g ] e I
B AL SRR B L BEBls) ¢
mt‘o'g 31 & |3 8-A _d'u:'.m?o SR S B
Central Service Giot’np_
Planning/adnindstering botlvin
P ties_gf Centre; administering - . ; i -
Admin- budget /scheduling; personnel 1 2] 1 2 L 2 b2}
nistrationjadministration; clerical : o
Section services : .
‘Tnformation services 1o o Ly . 1 1-(0)
Recej.ving ser'-;ices (1} 1} - (D] 1 wep (1) 1
Planning/executing - r.raining e
Training programe 1 2 2 2 2 2
Section — :
. Study“marhod begt adapted . for - S R : : 1
promoting industrml . 1 (1) 1 (1) iy
metrology : ) ) L

—L. . .

" subtoral _ e os 5| s 1 s 5
lndusttial Hettology and Testing . : . _‘"“
Group. . .

Electrical and Electconic Labotatory:~ )

- Metrology )8 6 1 1] 104 8 1 9

- Testing i 5 6 2 2| 6% 7 8 9
Mechanical Englineering Laboratory:- i

.- Hetrology a ] 2 i 10] o 11 a

- Testing 5110 i 1| 6] 12 8 15
Photometric and Thermometiric Laboratoryi- )

- Metrology 5 3 2 &f">s 7 6
Chemical Analysis Laboratory:— )

~ Testing : 14 5 1 11 18} 7 22 g
Biochemical Laboratory:- )

- Testing et 2 1. 8l 3 10 4 J
Volumerric and Fluid Flow Laboratoryi-

- Metrology (D] 21 1 o 3 2
Acoustic and Vibration Laboratory:-

~ Metrology ) (2] (] 1 21 2 : 2 2 )

Subtotal 51 §36 | .9 79 6851 _ 82 64 .

- . : 0 [ a8 _1

Total _ 96 8 T N T :

NOTES: (1) Numerlcals given between parentheses indicate number of staff charged part- time
with the duties indicated, but having their main duties in the Centre.

{2) TForeign experts may not necessarily by assigned in groups residing at Centre
at the sapme time.



5.1.3.3 Personnel training

Establishing, mainta1ning and making avatlab]e metrological standards
call for 1nrreasing]y higher levels of apecialized knowledge and
skills as the grades of acouracy progrpqq, and this calls for careful
.plann{ng and implementation of training programmeq, separately for
~each domain, .The-same applieu-to testing, when increasingly accurate

énd:féliébié'tésﬁihg shdﬁld.be_perfdrmed in a minimum of time.

.‘Tréiﬁiﬁg bf fﬂé persomnel in the numbers indicated in the preceding

Seétibnf(b)~dfe to.be implemented through:
;-Tréining provided within the Centre by foreign experts

~ Assignment  of ‘Centre personnel to foreign institutions for

training.
The tféining'até':o be provided separately for different categories
of tralning and for dlfferent domains of testing, as indicated below,
ih' courses to_ laqt about . 3 monthq whether given by foreign
3pécialiSts or ‘through assignment to irstitutions abroad.

" The different courses to be organized are:-

—_Fof those to engage in_eétahlishing/maintaining/making available

metrological étandgrds
~ For those tozgngage in calibration service
- Sepérate‘courées.for testingjoperations in different domains.
fhe'progréﬁmes for'personnel training are presented in Table 5.1.3-
10 (a), (b). Detailed curriculum items are given in Tables 5.1.3-11

and -12. Examplés of curricula are further detailed in the tables

that immediately follow.
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Training Course Curricula

~ Metrology and_CaliBration. -

Domain

Staflfs

Programme

Substance

Electrical standards, Thermometric standards

Those to engage.

in establish~

ing/maintaining .

primary stand-
ards, and
making avail-

able gecondary -

standards

Elementary notions of metro-
logical management

Basic theoxy of metrologyf .
Forms of” measurement and SLTUC“
ture of measu1ing 1nstruments
measurement errora/accuracies,
measurement standa:ds and trace-

_ablllty; data processing and

statistical ana1y31s, design of

Zexperiments, control. charts;
‘sampling techniques 3 sampling
'tests etc. :

bbttologicai téchniques

fUﬁi;s:aﬁd;éténdardé"iﬂ'd{fferen;

domains; traceabilify;s?stem;

‘methods, of measurement;
'princ1p1es and structures of

diffelent measurlng instruments

Establishing/maintaining making
available metrological'stand-
ards :

Theorj and practice of techniques
relevant to'estabiishing/
maintﬁinihglméking available
primary standards in different
domains

Laboratory visits etc.

Visits to pertinent labdratbries;

diseuésiohs with experts

5~ 62




Training Course Curricula

~ Metrology and Calibracion -

(continued)

Domain

Staffs

Programmg

Substance

temperature; mass; length; volume; flow;

Quantity of electricty;’
force; pressure.’ i
Sound; vibration :

Those toengage

“in calibration

of :working-

‘standards and

of practical
measuring in-
struments:

‘Elementary notions of metro-
logical management

Basis theory of metrology:

Forms of measurement and struec-
ture ‘of measuring instruments;
measuraement errors/accuracies;
measurement standards-and trace-
ability; data processing and
statistical analysis; design

of ‘experiments; control charts;
sampling techniques; sampling
tests ete.

Netrdlogical'techniques

Units and standards for differ-

ent electrical, magnetic and

other physical quantities;
tréceability system; methods of
measurement; principles and
structures of different measur-
Ing instruments

Calibration techniques

Principles governing methods,
intervals, tolerances etc. for
calibrating working and prac-
tical measuring instruments;
manuals on calibration; )
lectures and practical exercises

in management of metrological

standards

Laboratory visits etc,

Visits ro pertinent laberatories:
discussionrs with experts




'Training_CoutSé:Curriculaaﬁ Testing -

Eiectronic Equipment -

Domain

Staffs

Programme

ESﬁbstanée -

Testing electronic equipment

Those to engage'
in testing for
research and
degeibpment of
electronic
equipment

Elementary notions of ‘testing -

for research and development

Explanations,dﬂzsdféty; per form-

.ance, reliabilty, standards; key

points to be held in view in
research and development -

Manipulation of equipmehf'

Guidance and éxblanétiohs on
ranipulation of measuring/
testing instruments '

Techniques of testing

Selection of test items; plan- -
ning tests; procedure of com-

‘piling. test reports . .

Practice of testing.

Preparing requisite instruments

for test; preparing requisite
facilities/equipment/jigs/tools;
preparing procedire/manipulation .

manuals;. testing practice;

application techniques

Analysis of test results

Guidance in evaluation of test
results, and in techniques for
verifying reliability of test
results. - o ;

Compiling test reports

Guidance in compiling test
reports : :
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_TrainingTCoufSé Curricula - Testing -

Electric Household Appliances

Domain

Staffs

Programme:.

N

Substance

. Testing ele@ttic-héusgﬁold appliances

Those to engage-

In testing for

vesedrch’ and
development of
eloctrical
equipment

Elementary notions of testing
for research and development

Explanations on safety, perform-
ance, reliabilty, standardsy key
points to be held in view in
research and:development

Manipulation of equipment

Guidance and exp}aﬁations an
manipulation of measuring/
testing Instruments

:Técﬁniques of testing

Selection of test items; plan-
ning tests; procedure of com-
piling test reports

Practice of testing

‘for test; preparing requisite
facilities/equipnent/jigs/tools;

Preparing vequisite instruments

preparing procedure/manipulation
manuals; testing practice;
application techniques

Analysis of test results

e

Cuidance in evaluation of test
results, and in techniques for
verifying reliabllity of test
results

Compiling test reports

Guidance in compiling test
reports




Training GdursgiCuEriéula ~-Testing -

"Machinery -
Domain Staffs . Progranme: ‘Substance
Those to engage | Elementary notions of testing Expiaﬁatiqns_cn:pEffofmahce,-re-.
in testing for | for Tesearch and:dgvélopment 1iébilty;:staﬁdatds;-key_pbints
reseérgh and ' to be held in view in regearch
development of and ‘development - ‘
industrial : P —rres
machinery Marnipulation of equipment Cuidance'and.exblahations'on
manipulation of measuring/.
.;éstingéinstruménts
P Techniques of testing Selection of- test items;;ﬁléh-
g : [ ning tests; procedure of com-
% piling test reports w
59 Practice of testing Preparing requisite instruments
5 ' for test; preparing requisite
é facilities/equipment/jigs/tools;

prepqring-pfocedure/man{bulation

manuals; testing practice;

application technigues

Analysis of test results

Guidance in evaiuation of test
results; and in techniques for
verifying reliability of-test
results -

Compiling test reports

Cuidance in compiling test
reports '
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Training Course Curricula - Testing -

Foodstuff and Chemical Products

| Domatn

' Staffs

Programnme

Substance

- Analyzing foodstuff ‘and chemical products’

Those to.-engage
.ihj;hemical
‘analysis for

research and

| developmént of

foodstuff and-
chem;calﬁ i
products

Elementary notions of analysis

“for .research and development

Explanations on performance, re-
Hablilty, standards; key points
to be held in view in rescarch
and development

HManipulation of equipment

1| Guidance and explanations on

manipulation of cquipment used
chemical analysis

Techniques of analysis

Selection of test items of
analysis; planning analysis;
procedure of compiling feports
of analysis

Practice of analysis

Preparing requisite equipment -
and regeagents for performiﬁg
analysis; preparing procedure/
manipulation manuals;‘practice
of analysis; applicational
techniques

Analysis of results of analysis

Guidance in evaluation of results
of analysis, and in techniques
for verifying reliability of
results

Compiling reports of analysis

Guidance in compiling reports of
analysis '
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Table 5.1.3-10(a) ‘Programme For Personnel Training - Industria]
. Metro1ogy Testing Service Centre ) -

. Phase l 1 ., ; Phase 2 b Phase 3 B
(1st=5th year) (6th 8th year] . (9th llth year)

Trained ‘in 'Fp:;ein

{institution
institution

‘on tempora
assingment.’

Foreign experts.
Centre * . LT

{on temporary .

Ttainéd_inﬁfbreih
“{assingment .

Trained within
institution -

Foreign-experts -
on temporary
Centre -

asgignment
:Trained:inﬁFofeign

| Trained wi Hin.}g
Centre, = .

|Trained withip ~
|Forein: expercs

flectrical and Electronic
Laboratory:~ '

- Metrology - ' 2 8 2 -
-~ Testing 0 4 4 4 T LG

Mechanical Englneerlng
Laboratory - _
- Metrology - 03 7 2 Ky SRR
-~ Testing - ; 2 2 2 '3 . ' '5 

Photometric and Thermo=
metric Laboratory:-

~ Metrology . | 2 [ 5| 2 3 b2

Chemical Analysis
Laboratory:-~ o nE _ .
- Testing ' o2 5 171 ] 6 ] 6

Biochemical Laboratory:-

~ Testing | 1 2 2 3 o 3

Volumetric and Fluid Flow
Laboratory:- _ _ . ] .
- Metrology 1 2 3 5

Acoustic and Vibration
Laboratory:-

- Metrology ' 1 2 o4 ' ._ 4
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Tréiniﬂgvﬁburse-ngriﬁuléﬁ'Itéms -

~ Metvology and Calibration. =~

Table 5,1,3-11
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Table 5.1.3~12 Training Course Curricula - Testing
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5.1.3.3 Recommendations on future developments

A vital role 1s’ to be played by the Industrial Metrology Testing Service
Centre. in research and development activities the country over, since such
activities cannot dispense with testing for - factual substantiation. The
establishment of metroipgical standards -and ealibration service also

constitutes the besis'of shich ail inaeStrialrdeveloﬁment must be founded.
(a) Testing for research and dé?éiopment:'

Research end‘development can'hrsgress effeetively'bnly upen.proper
compounding of theory with. experimentel substantiation ~ This ekperi—
mental substentiation is largely dependent on testing, which must be
applied to objeets whieh_ean range from raw meterial ‘and machine
components to finished prodeetsrend'eqeipnent;-whieh canlaiso vary'
wideiy in subjeet matter7——_prosertiesief matter;'predsct pefformf
ance, durability, environmental conditions; Safety,.;.jMOIEbver, the
accuracies demand of test results fis fsr'higher'than in-the case of
acceptance tests, requiring in most cases the determination .of

precise quantitative values.

Consequently, those engaging“in testing at the Centrelgill be called
upon to possess.up to date norking'knowledge on'SCientifie nethods,_
which will have to be ecqulred in the course of their 1nstruction and
training, Effective utilization of the knowledge and skills thus
acquired by the personnel will further depend_on their being flexibly
assigned to jobs thet'will bring out their_aecomplishments-te best

effect.

Another 1mportant funetion indispensable for national industrial
development is to usefully transfer the knowledge and skills acquired
by persomnel of the Centre to private enterprises, through such means

as speciel eourses and seminars.
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(c).

Firm = establishment of metrological standards and extension of

. calibration services:

Fifm”eétébiishment'of'the'metroiogical‘system ig a key factor for
{ndust¥ial development, metrolegical standards being required to be
in traceable dOnforﬁity with internationally accepted standards. The
duty 6f Pstablishing and properiy maintaining the national wmetro-
logical qtandardq calls for attendance hv high]v speclalized person-
nel, who must be propprly trained not only within the Centre but

algo,  as necessary, through assignments to central dinstitutions

‘abroad.

The establishment and regular operatioﬁ of a dependable metrological

calibration‘system-is also essential for industrial developument, . and

‘which must ‘be supplemented by dncessant efforts in disseminating

metrology-mindedness among the personnel 1n charge in- Government

. institutions, testing establishments and private enterprises, through

periedical instruction courses with curricula deviced specifically

for different categories of measurement.

‘Active response to requests for testing

‘Requests for tests in conformity with industrial standards, coming

from private enterprises to substantiate their research and develop-

ment activities, or to evaluate the performance of their products,

. will not fail to increase with further development -of industry.

Private - industry is currently pressed with investing in production

equipment, with “little surplus to spare for dnstalling testing

‘facilities. Their aspirations toward higher quality products will on

the other hand enhance theilr need for testing and measurements, and
this should result in rapidly iIncreasing demand for testing at the

Centre.
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It should be an impcrtaﬁt" fuhcﬁion of the Genfre='to answér_ this
demand . for tgstihg; 'Aétive'respOnse.to réQuest fbr_testingfshoﬁid 
further serve usefnlly'térprépare the grohnd for trhnéfeffing testjﬁg.
techniques to private enterprises, and thus contfibute effectiﬁely-to

development of industrial standardization.

5.1.4 Construction plan
5.1.4.1 Site

The site for constructing-fhe two Cehtrés:i,e.'InGUStrial Stéﬁdardiiétion
Testing and Training Centre and Induétrial Metrology Testing: Service
Centre should occupy a"total. area for both establishments (qf'ét least
. 20,000 squarée metres, and to be located 1in a QUiet environment within or

close to Bangkok.

Other requiéite_'conditiOns for the site would include easy  and amﬁle
availabilitf or -access to electric poWér,_water supply, sewhge[éystém,
gas,_telecommuniéation system, etc., as well as convenience for ﬁersbnnél
iﬁ.their datlly travel to work. A site access road freely open to large
lorries will be indispensable for delivery to the site of testing equip-
ment in the course of conétfuétion, and for tramsport to and from the

Centres of 1arge specimens to be tested once the Centres are in operation.

Another hecessary éonsideratibn in sejECtiﬁg'thé'sité for the Centres is
freedom from exposure to flooding, which risks critically damaging the
delicate appératus equipping the Centres.. If a high_gfbund is not found
available, adequate earth filliﬁg will have to be provided,
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©5.1.4,2 Principal buildings and. equipment -

In brder to_pérmit the Industrial Sﬁandardizntinn Testdng oand Tralulng

Centre and_the:Ihdustrial Ncﬁroldgy Tdnting.Servicn Centre to Cunctlon and

serve as envisaged in the preceding-Sections,-it 1g advised to provide

equipment and buildings aé'set forth below,

(a) Industrial Standardization Testing and Training Centre

M

Main Buiiding

The fioorage envisaged for this building is derived Trom the
spaﬁes to be occﬁbiéd.hy the facilitles and equipmeﬁt congldered
heceésafy for -conducting tests for. certification and for
tnstruction/training in Quality'cnntrol and industrial standar-
dization. Attendant flborage for offices,. meeting room sand
other areas reléted'to administrat{on,_hnd acceésory flooragpe
for éorridofs énd ﬁélls, 1ifts, 1avﬁtor{es, Etc.-arc eatimated

to occupy respectively 15 and 20 percent of the total buillding

~floorage, in reference to Japanese common practice,
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The: laborat01ias and other working spaces' are -envisaged to.

oceupy the following floorages.'

Space Desighation . _fi?.tqorag_e (m®)
Chemical testing lab L 3s0
Ditto Annex L . N | 1)
Package testing lab 1'_. ‘ o . _ : 150
.Packing mdtexial testing Iab - : _ 30
Drenching test lab. =~ | ' 30
_AirwconQitionihg test lab R ‘350  .
'Enviro@mental tésting lab. = _ D _: _1360:
Anéchoic tobm L _. Lo _ _ ‘. o 360
Dltto Annex ';w.. _ ._ o _., ) _ EEEETE B 75
Flame testing lab . ‘ . ' ., _ .7-;- 50
-.Electronic,'electrlc power/heating/llghting o '_:
appllances testing 1ab ‘ S 450
Dark room DR . - ' 500
'Chemical/foodstuff testing lab o S5
Open space (for 1arge mechanical testing andt - '
other uses) . : : o . 350
'Specimen/equipment store o S : 75
Power supply facility - ' : 100
Computer room 5 - - ' _75.
Staff offices 3 350
Tptal' : | | : _ 3,420'

Adding to the above the attendant and . accesgsory leéragé
referred to earlier, the 'total floorage of the Industfial
Standardization 'Testing”_and Training Centre: will amount . to

apprbximately 5,200 m?,
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_Calculéting back from the foregoing_ building floorége, the

~number of persounel that could be comfortably accommodated

'7_ﬁithihT_thé'_évailabié' space, taking as reference the values

(2)

. may call for extension during Phase 3.

:édhd@ﬁly”adSptéd in'Japan (30 - 40 w? per person). The building

After‘cOmpletionfof-the-building,'ihétéilatipn'of-equipment, and

commencement of regular operation, the running expenses to cover

-personnel, utilities, repair and miscellaneous expenditures are

estimated in rough approximation to amcunt to:

Unit: ¥ miliion

Ist | 2nd | 3rd { 4cth | 5th

Year | Year |  Year | Year | Year

Personnel 7.9 8.3 8.6 8.9 9.3
Utilities 1.2 2 13| s 1.4

| Repairs and miscellaneous .| 2.9 | 3.1} 3.2 | 3.4 1 3.6
Total - 12.0 | 12.6] 13.1 ] 13.7 | 14.4

Allocation of the amounts corresponding to the above should be

foreseen the proVided in the annual budget to cover operation of

the Centre.

Ancillary facilities

1

{

Motor-car park.

Substatlon (500 kVA x 1)
Water supply facility, reservoir

Waste water treatment facility

5 - 77



(4)

Equipment

.The pr{nvipal equipment for the ditferent faci]itieq are. listed

in Table 5.1.4- 1_ for the area for testing or analyses Ang~

~.Mecﬁanica1

- E1ELt10mechan1cal

~ Elect11c31

- Fluid pressuré

~ Thermal | _ -

~ Climatic resistance. & condltioning'
- Light & sound

- Tyre & rim

- Chemica], PtC:.. :

- Electric power environment toﬂt{np-

-~ FElectronics,. etc

-‘Audio~visual education'and roving service facilities:

Audid—#isual:educétion éystem

l

Vehicle for roving service

1

Library acquisitions (books, standards,....)

1

Mirrocomputer qvqtem, word processorq, reproducing/printlng

equipment
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{b) Tndustrial Metroiogy'Testing Service Centre
© (1) Main Billding = .

The floorage envisaged for this building is derived from the
spaces fbfbe.otcupied by the facilitfes and equipment considered
necéSSarY'for_mainféﬁanCe_of standards and'calibration sﬁrvices,
_and_foﬁ R & D.?jAttendant-fldOrageifor offices, meeting rooms
'and 'other  épaces felated to admiﬁiétfation,“ and accessory
floorégé for corriders and hallsg.liftsg-lavatories, ete, are
esﬁimatéd td.occupy fespehtivély 15 and 20 percent of the total

building floorége; in reference te Japanese common practice,

“The laboratories and other working spaces are “envisaged to

occupy the following. floorages:

Space Designafion Floorage (m®)
.1'Métr0iégy o \ _

- Lemgth | 220
. Masls: S . : S 140
~ Force ‘ 250
—:Preééuré | ' 150
- Volume © 300
~ Sound o 350
- Vibration 50
~ Electricity | 500
_ Témperétqre , _ _ 150
-_Illuminahce, radiation 120
Testing _ ) 900
Power - supply facility 100
Stores, laboratory annex . 60
Cumputer room | ' 30
Staff.offiqes_ 120
Total L : 3,440
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Adding to the 3abbve_vthe” atténdant' and. acceSSory floorage
referred to earlier, the total floorage of the Industrial
Standardization Tésting and Training Centre will amount to

approximately 5,200 mi}; o

Calcuiating _béck from the foregoing building floorage, the

-~ number of pérébnnél “that - could ‘be - comfortablj accommodated

Swithin the available space, taking as reference, the wvalues -

2

commonly adopted in Japan (30 - 40 m? per person). . The building'

may call for extension during Phase 3.

After completion of the building, installation of equipment, and
commencement of regular operation, the running expenses to cover
personnel utllltles,-repair and mlscellaneOUb _expenditures are

estimated in rough app10x1mation to amount to:

Unit: ¥ million

ist | 2nd | 3rd ":4th_ 5th
Year | Year | Year | Year | Year

Personnel | 8.6 | 8.9 | 9.3 9.6 10.0
Utilities S 1.1 1.2 1.3 151 1.6
Repairs and mlscellaneous 3.4 3.5 3.7 3.9 4.1
Total | 11301 | 1306 | 1403 | 15.0 | 15.7

Allocation of the amounts corrésponding to the abovg should be’
foreseen the provided in the annual bndget'to covef-operation of

the Centre.
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(2) Ahciliary facilities

1

Sﬁﬁspatioﬁ (500 kVA x IS

]

}Wéter,supply'facility, reseerir

Waste water. treatment facility

- Motbf—car park.'
(3) Equipment. -

The principal_equipment for the different facilities are listed

in Table 5.1.4-2, for the area for testing or analyses in:-

- Length
" -~ Mass
- Force
- Pressure
'~ Volume
- Radiatiéﬁ
- Acouétids
- Vibratibn
- Electrical
- Témperatﬁre
-~ High fféquenéy
~ Metal testing
- Non-destructive testing
- Polymeér & paint
.~ Gas analysis |
- Organic.substange

'~ Biochemistry, etc.

(4) Audio-visual education and roving service facilities:

Audiohvisual_education system

Vehicle for rbving service

Library acquisitions (books, standards, ...)

Microcomputef system, word processors, reproducing/printing

eéquipment
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(e) Schedule of conStrdction.

Construction of the two Gentfas:ié'éxpébted t&’téké 24 month§ from
start of basic planning to initial service 6pérétion;'to be occupled

in operations ofi-

- Basic design . Aﬁﬁrok{r3 months -
- Detail'désign- S Apﬁrbx.'Q.S-ﬁdﬁEBsi_
- Site preparation o _ :Appfox. Z;S_moﬁths
- Cohstruction of'Buiidingé Aﬁpfbx; 8 wmonths

~ Installation of eqﬁipﬁeht ' Apﬁrox. 8 months

- Adjustment and testing . Approx. 3 moﬁths
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. Table 5,1,4~1

Industrial Standardization Testing and Training Centre, TTSI

Main Facilities and Equipment

iLabqfétory

~Items

Q'ty

" Remarks

Mechanical

Basic equipmenf

X-réy projeéfor'

Cféck'inspection aquipment
(magnetic particles)-

Metallurgical microscope'

Three dimensional maniking
Standard. head form

Iniversal tensile testing machine -

Others

Tensile pfoperfies

Universal tensile testing w/extensometer

Others

Impact

Impact tester

Peﬁﬂﬁluh imbact'téster
Impact tester for head rest

Others

Hardness
Hardness tester (HV, HB, HR)}'
Others

Compression
Hydraulic test press

Others

Torsion

Clutch disc testing machine

Others
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Main Facilities and Bquipment (continued)

Laboratory ' Ttems L S B o Q'.'ty__ : .Remérk's
Creep _ o
Creep teéting machine _ e S set A
Fatigue
Constant, load-elongation . e : I A
Fatigue tester (rorsion bar) _ - 1 C
Vibration
Vibro tester = o e
Others- '

Spring characteristic

Leaf spring testing machine ' - 1 C

Automatic spring testing machine A | ¢

Friction & wear resistance

Friction testing machine I 1 e

Others

Specific equipment

Penetration test equipment .
Dampiﬁg_force:tester

Seat fraheftesting.machine
Front collision

Endurance tester

e T e ]
o0 o o >

_Durability test equipment
Others
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Main Facilities;aﬁd Fquipment (continued)

Labhrgtory" - - Ttéms o Q'ty Remarks
Electro~ Calorimeter_rcdﬁ;‘ o : ] C
mechanical Heating efficlency ‘test equipment - 1 set A
| Endurance tester for ignition motor 1 C
Performance test eQﬁipment for starter 1 C
motor _
Durébility test equipment for wiper motor 1 C
Others: |
Electrical Basic equipment
'AC'single phase voltage regulator 15 A
AC three phase voltage regulafor | 5 A
Step-up transformer 1 A
Water bath w/thermal control 1 A
Others |

Low voltage

Alternator tester ' 1 C
Starter tester 1 C
Regulator tester . 1 c
Automatic life tester 1 C
Others

High:voltage

Variable: power supply : 1 A
High“voltage testing device : 1

Others

Specific Equipment i

Fuse tester w/variable current source 1 B
Triple parallel plate plastometer 1 A
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-Mnin'Facilities‘and‘Equipment'(contihted) 

Others

5 - 86

Taboratory Itens " Q'ty Reiarks
Peak.voltage measurement cireuit A_seﬁ--;A'
Hot- mandrel heat resiqtance tester ! B
Duqt chamber 1 o
Others
Fluid Impulqé test equip. for oil filter 1 G
pressure High presqure water pump w/pressure gauge 1 B
Air. pump/preSqure gauge 1 B
Others
Thermal Thermal R - _
Temp. /humi. oven (4500x4500x3600) . 1 A
Temp,/humi. oven {4500%4500x3600) 1 C
.Vaéqum oven - ' 1
Others
Thermal éxpansidn”coefficient
Dilatometer: i A
Climatic 'Hight—low_temp. and humidity chamber 1 A
resistance & Water sﬁraying chamber 1 c.
conditioning Ozon aging tester 1 A
Salt spray tester (CASS test) 1 A



~ Main Facilities and Equipment (continued)

=L§bbratory 7r_:- . Ttems R S Q'ty  Remarks
Light & Light =
sound ~Light proiection test apparatus : 1 set A
Others '
Sound
"AneChoic room _ 1 C
Sound level meter 1 C
Tyre & rvim :Balancing machine for tyre & wheel : 1 C
. Endurance tester for tyre & wheel : i C
Holographic tyre test unit (NDT) . 1
Chemical Automatic Absorptidn spectrophotometer . 1 A
X-ray spetfrbphoéoﬁeter-r : _ 1 A
Emission spectrophotometer . 1 C
Uv-VIS spectrophotometer . o 1 C
Workshop & Universal thread-cutting lathe 1 A
Maintenance thversél miiling-machine 1 A
_Sﬁaping'machine _ _ 1 A
Universal tool milling and boring ' 1 A
Surface grinding machine 1 A
Fork 1ift truck . o : 1 A
Others '
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Maianacilities-and'Equipment'(continﬁed)'

Laboratory S . Items : C . :Q'ty'w'RemarkS
Electric Lighting surge simulator . o l set " C-
powar - Others
envirounment. '
" testing
Electronics  Spectrum analyzer Fo e 1 B
Shield room } R
Others .

Educatioh & Video studio system
roving Video éditing system

service - Film chain systenm

N
e-

facilities Tecture room system
. Conference room system
Meeting room sfstem
Portable VTR system
Hicrofcomﬁuter

Word processor

O S - -

e NN e e =

Vehicles for roving service

Others
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Industrial Metrelo

“fTable 5,1,4-2

Main Facilities and Equipment

gy Testing Service Centre, TISTR

La@qféﬁor§  Items - Q'ty Remarks
.téﬁgth ﬁﬁivéféal*mEQEUfihg machine ! set C
Iﬁterferométer §.vacuum chamber 1 C
Staﬁdéfd.meter bars 1 C
Coﬁparator for length measurement and 1 G
installation
Cdmpérafor 1
Circular angle measufing gvstem 3
Laser interferometer kit for linear i C
measurement
Others
- Mass Standard mass set w/standard masses i C
High precisioﬁ hand-operated balances 1 ¢
High precision direct veading balance 1 C
: Direct.reading‘balance 1 C
Testing machine track scale 1 C
Others .
Pressure Deadwedght plston gauges _ 1 C
Calibratién equipment and constant volume 1 C
. valves _ _ '
Oscllating barometers 1
Autbmétic controlléd‘étandérd manometer 1
& alr-tight chamber
Mass spéctrometer and. osciloscope 1 c
Others .
Force Force standard machines and accessories 1 C
Standard proving ring . 1

(Tension & compression)
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Main Eaéilitiés and Equipment (continued)

Laboratory - | _Iteﬁs?_ E _ ' Q'ty " Remarks
_S?ahdardizing boxes - ) o . - lger ¢
Toadcell and digital test amplifire R
Others -
Volume Weighing machine 2 (&
Weights : 1 K
Staﬁdard tank. 1 c
Flowmeter. testing équipment  1 C
Piston prover for LPG _ 1 0
Piston prdver'for gas : - 1 S C
Gasmeter test equipment o 1 ~C
Others
Radiation Standard fadiation detectors . 1 A
(Metrology) Others | ' ' B
Acoustie Anechoic room 1 C
F.F.T, Analyzer. 1 C
Speaker calibration system 1 C
Computer system 1 ¢
Others
Vibration Vibration exclter system : 1 C
F.F.T. Analyzer : | . 1 C
Others
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Main Facilities and Equipment (continued)

'Laboratory : . . Ttems . _ ‘ Q'ty Remafks
Flectrical DC_Vblﬁage & current measurement
: ‘ DC Large current cal, system differential 1 set A
voltmeter . _ _
De High.voltage set 1 A
Others |

.AC Voltage & current measurement
AC/DC Comparator : . o 1

e StébilizedAcurrent & voltage source 1}

[ T o B |

AC Standard voltage source _ 1

. Power amplifier N 1

[ ]

Digital AC Voltmeter , 1

]

AC/DC Voltage & current. supply 1
Others '

Resistance measurement
Standard resistor , _ 11

0il bath

ra

Resistance calibration system

High resistance calibration system 1

— e e
L - .

High resistance calibration system 2

Others

Power measurement -

Digital power meter 4 A
Others

Capacitance measurement

Standard capaﬁitor : 4 A

Others
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Main Facllities and Equiﬁment-(cdntinued)

Laboratory: _ ' _ “ltems - B : o .Q’ty_'~Reﬁdfks

Temperature Silicoh bath. _ 1. set: A
RgSitance_bulb- SR T SRR - ' 1
Automatic reistance measurlng set - 1

Others

High ~  Electrouic voltmeter calibration &ys. 1

frequency . Electronic vbitﬁétér-galiﬁrafioh‘éys; 2

= s =

Signal génerator:éaiibration systen

[—

High frequency wattmeter
Hicfbwwave'wattﬁeter célibfatiéﬁ system
Attenuator calibratidn'syéteﬁ 1
Attenuator calibration system 2
Inpedance (VSWR) measurement system

High frequéhcy measuréménf system

N

e T T T T R

Oscilloscope; .distortion meter and
wow. meter calibration system

Metal _ EmissiOn”speCtrophotometar 
testing. Atomic abéorﬁticn'épéctrophOEOMeter'
Automated univeréalutesting
Compfessioﬁ_Festing'machine
. Torsional testing machine
'vickers hardnéés-tester
Impact testing machine
Elegtroh microscope
Lathe | |
Shaping machine
Vertical milling machine

»—":-—-)—-m’—-)—-.)—lwb—'b—‘r-—-i—‘
WO W oW o= s ooy

Drilling & botipg'maching



Main Facilities and Equipment (continued)

Labdratbfy_ Ttems O'ty . Remarka
Hydraulics pfess I set B
Sheet-metal forming | 1 ‘B
Others

Noh~ Eddy'curfent inspection: 1

destructive ~Ultrasonic ins#ection 1 A

testing .Radiographic examination

' Gamma ray projector 1

X-ray praojector 1
Others

Pblymer & Pvfél&éis'géq chfbmathgfaﬁh 1 A

paint - mass qpectrometer '
Gel permeation Ilquid chromatograph 1 A
Infrared qpecrrophotometer 1 A
Uv-Vis pectrophotometer 1 A
Tﬁerﬁgl graV1mat1c analyzer 1 A
Universal testing machine 1 A
Acceleration light fading tester 1 A
Acceleration weéfhéfing machine 1 A
Ozone weathering machine 1 A
Others

Gas analysis Gas chtoméfbgrnph 3 B
Infrared spéctfophotometer‘ 1 B
Mass spectrometer 1 A

Others
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Main-Facilities and:Eqﬁipﬁeﬁt-(continﬂed)_

~ Laboratory

'iteﬁs'

. Remarks

Organic

substance

Biochemistry

Radiation'

High performance GC~MS~DS

Fluorometer with data system .

Infrared 3pectrophotometer"

High performance liquld chromatog1aph
UvV-vIs Spectrophotometer

High performance thin. layer ohromatograph

Amino acid analyzer

‘Laser raman spectrophotometer: -

Others-

,Facilitles for microbiological assay of

V1tamins B

'Fac1lities for micrological determination
in weter etc.

High performanCe GC—MS-DS S
High performance thln layer chromatograph

Amino acid- analyser o

'Fibertec ‘system L for crude fiber analysisﬂ

Sugar analyser

Fats analyser_

-Scanning electron microscope

Cooled shaklng bath
Othe;s

_POlse or steadyfstete'SOIar simulator

Spectroradiometer

_chere
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‘Main'Faéilities and Equlpment (continued).

TLabbratdfy

Items.

- Others

Q'ty Remarks

Tesfing - Hqgmaﬁdrél | .I get G

o _Trgéking_teét o ] ¢
.'0fhers= - |

Bducation & 'Vidﬁo‘éfhﬁib.syétem  1 A

_:Roving Vi&éb editing system 1 A

.séfvige' CFilm: chain system . 1 A

f%éilities ) Lecture room system 1 &

' Conference room system I A

‘Heeting room: system | A

Portable VIR system 1 A

,;Mlcro computer 2 A

Word processor 2 A

Vehicles for roving service 4 A
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NOTES: The symbols A, B and ‘Ci,ﬁoted -ih the -témarks?-column have the

following meanings:-
- Industrial Stéhdardiiatibn‘Téétiﬁg and Training Centre:
A: Highest prlority items indispensable for condueting tests

.1elated to compulsory celtiflcation

B: Second priority items {or conducting certification tests
related to. products expected shortly to be specified for

c0mpulsory certification.

C: - Items considered necessary for testing related to develop—

ment of new industrial standalds
- Industrial Metrology Tésting Service Centre e_Tectiﬁg

A Basic 1tems 1ndlspensab1e fcr adequately meeting cu1rent.
demands for testing

B: Items required for replacing existing facilities/equipment
that are outdatcd and of insﬁfficiént/uﬁstgble accuracy

C: Items considéréd. neceéséry for coping with foreseen

increascs of workload in the near future

~ Industrial Mctrolcgy Testing Sexvice Centre - Metrology and
Calibration ' ' ' '

A: Items indispensable for managing/maintaining existing
'primary'natiohal metrologlical standards

B: Items necessaty fct'managinglmaintaining primary national
metrclogical'standards expectéd'chcrtly to be created in

extension

G Items neceSsary for managing/maintainiﬁg- secondary and
further metrological standards, and  for coping with fore-

seen futnre increases 1n calibration WOrkload



.55;115 Rough Estimate of Project Cost -

Thé cogt of realizing the'envisaged-Centfes; to be incurred from acquisl-
“tion 'of requisite land to’ start of service operation, i1s as estimated
“below.. It '1s assumed- that access roads and other environmental infra-
strucure -already-  exist. Tor imported' articles, the prices have been
estimated assuming -a conversion rate of ¥6 = B,

5.1.5.1 Industrial Standardization Testing and Training Centre

(a)  Ground and.buildings

“Land

B 3.1 million

" Land:grading. - ¥ 2.5 million
Building'construction P 147.3 million

{b) Equipment % 391.6 million
Subtotal L ¥ 544.5 million

'5,1.5.2‘-Indﬁétrial Metrology Testing Service Centre

(a) Ground and buildings

‘.. Land L _ 3.1 million
Land grading - = ¥ - 2.5 million
. Building construction - - : B 147.3 million -
{b) Equipment i : B 477.1 million
- Subtotal - o : ¥ 630.0 million
. Total .~ A B1,174.5 million
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The foregoing master plan for the Projecpgpyepqsal Q:J‘rep?eeents,aﬁ
envisaged:concepteel plan basad on the sifeafibﬁ observed ‘at the time
of site 3urvey.' In_actuelly-eerryine‘out ﬁhe PEOject,:time shouldgbe
taken to draw up a bfabfieel an&.realietic:bleﬁJOf implemehtationgfin
the context of nafienal?ﬁoliey:aﬁd meesureq,land-With ebnqidefation
glven to the orders of priority in implementation and to avallable

financial and manpower reqourCes.

Moreover, in the course of Proiect implementation, any changeq in
financial or. .other circumqtances govezning the progress of work '
should be flexibly countered with realistic and -practical measures

apposite to the situation.

5.2 Project Proposal 2 - Establishment of Joint Private:Testihg. o

Laboratories
5.2.1 Background

In pafallel “with the administrative' end' regulatdry. measuree- taken by
Goveinment for developing induetrial standardization, teeting end metro-

logy, the private enterprises directly engaged in productive activity
should strive on thelr part to enhance their capability for self- initiated
testing, indispenqable for quality control and reqearch relevant to their

products.

Despite this necessitv,_however,-with'the currenfllow,awareneSSueho@n by
industry towards the imﬁortance of directing' manpewer"and fineneial
resources to testing, analysis and metrology, not to speak of research and
development, pxivate_enterprises are spending most of what they can spare
on increasing production. Apart from thefmihiﬁumlindispehsable'testiﬁg or .
analytical equipment required for routine _quality eon;rpl :operatione,
individual enterprises 'cannot _be"eﬁpeeted._to eeffofd._esﬁabliéhing and
eperating testing laboratories .an& training' specieliéedﬁiperqoﬂnel'.for
advanced testing and analytical work such as for reeeareh and development,
for verifying conformity with TIS or with international or internationallv

recognized foreign standards.
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anqequently,_under the eurrent’ circumstanceq, the manufacturing industry
has - inevitably to - rely on public institutions and univprsitieq to meet
 their needq for. testing or analysis for export goods and other products
demanded by customer to carry certification, and for purposes of reqearoh/
deyelopment and quality_control. The public institutions and universities
dh'tﬁéir‘pﬁrt'have-other duties of their own, and besides, their equipment

‘is not- always adapted_or.adequate for such requested testing.

5.2.2 Objectives

The establishment of joint private testing laboratories would permit
ﬂarisfying requests emanating from private enterprises for testing and
*analyq{s, and. upon making the 1aboratory equipment widely available for
joint ‘use by individual enterprises, the resultlng fuller use made of the
Eqﬁipmeht“ will permit lowering the éhafges demanded for testing, and

contribute to enhancement.of product quality and of productivity.

5.2.3 Outline
5:;2,3.1 Location of joint laboratories

The first joint laboratory shou]d be located in or near Bangkok where the
main concentration of industries is found -- desirably within the indus—
trial. estate. In future, with progr9551ng dlspersion of industry to
ouflying fegibns, similar joint laboratories should be established in
regiohai centres of industry, to meet the needs of the particular indus-—

tries concentrated in the respective regions.

The pattern of deve]opment followed in Japan was for the Government to
establish central testing qtationq qeparately covering different branches
of industry  Others were located in reglonal industrial centres to match
_particular local needs, and were paralleled by prefectural’ government
.teqting centres to promote industrleq suited to the respective - prefec-
- .tures, Theqe public in%titutions have been followed by private research

.énd development institutes, established 1in such forms as {(a) laboratories
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operated by individual enterprises for their own purﬁoséé,f(b)-joinﬁly;
operated ~as non-profit organizations;'.and_ {e) professional"reSGarch

institutes.

In Thailand, the needs of future industrial deve]opment qhould be met by
multiplication of such joint private tcsting 1ab01dtories i that mtght be
established separately :to serve different . filelds of technqlogy and In

different zones of Industrializatlon promected by the Government.

5.2.3.2 Operation of joint laboratories

At the outset, immediately following establishmént,;a:joint,iéﬁoféﬁory _
should be staffed ‘with persqnnél'- assigned_ :fr0m 1'ex1§ting L'pu51i6
institutidns and/or member entgfpriéés.'. It 1shouid,j5e, in. principle,

financed with funds cbntributed‘by'mémber entérpriées-of ering donatlonsf
or capital inﬁestments, with membership- subscriptions, as well as with
charges levied for requesﬁed tests and’ personnel training. Government
subsidies will have to be provided for laboratdry establishment and

extension, as well as for equipment acquisition=and_renewal.

5.2.4 TFunctions and activities .

The joint laboratories will serve the functioms and perform.the activities

enumerated below:

{1) Undertake on reguest various testing or anélysis of products to serve

1n developing new proddcts and in - evaluating product quality

(2) TUndertake on request the training of'pérsnnnel to engage in testiﬁg,
with long~ and short-term courses involving both classroom lectures

and 1ab0ratory practice

(3 Undertake on request instruction and guidance service in the enter-—

prise premises
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(4) Make  available to eﬁterpriSes the use of certain facilities and
equipment for their undertaking testing and analyses for research/

“develaopment.work.

The positioﬁ to-befoccupied by a joint private testing laboratory —-in the
ﬁcirclé'of*enterprises it serves and of its supporting bodies-- is 11lus-

érated in Fig. 5.2.4-1,

Member Enterprises-

Requests for testing : Requests for personnel training
Technical guidance Use of laboratory facilities

Government -
A “Subsidi - )
Supsidies and Joint Private Industrial
other Fforms . : : o
of support Testing Laboratory . " . Associations
. _ Contributions and
Banking Organs - . : — other forms of
. - support

Financing

Regquests for testing  Requests for persoﬁﬁel training
Technical guidance Use of laboratory facilities

Non-Hember
Enterprises

Fig. 5.2.4-1 Position of Joint Private Testing.Laboratory
among Client Enterprises and Supporting Bodies
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5.2.5 Government Agsistance

Government assistance advisably to be ﬁfdvidéd fot“éidihguthe éétablisﬁ“
ment and stable operation of the joint private testingflaboratérieS'is
described in whét.follows,_in'tefmé'of'fiﬁancial; tas and ‘gther measures:
In-whiche#er'df ‘the above assisténce iS-providedQIiﬁiwill constitute an
apprECiable.bufdenron treasﬂry; éndgcarefui'strutiﬁy.is=called for~in
selecting‘ the projects,  the meahs and thé_ exteﬁt"of_ agsistance to be
extended, based on such criteria as concordance with natibnalrpolicy and
expected contribution to enhancing the national industrial level, as well

as the financial viability of the'envisaged 1aborat0ry.

5.2.5,1 Financdial Assistaﬁce

Conceivable forms of financial assistance to bE'pfnvided.by Govetnmeht

include:~

- Subsidizing part_or_whble of the costs incurred in coﬁstructing and
equipping fheijdint private laboratories

~ Acquiring and'leasing to:the operating entity the-réqﬁisite labo- -
ratory buildings and equipment

~ Making available .through public financing institutions part or-
whole of the requisite funds under _priﬁileged terms including

interest rate, term of repayment, gracé period.

~ Subgidizing part or whole of the interest to be paid for leoans from.

private financial institutions.

- Purchasing an appreciable portion of shares or bonds 1ssued by the

cperating éntity for ensuring financial éoveragé.
Further, 4f the entity.oﬁerating“the laboratory does not yet'enjoy'aﬂe—

quate credit with the finanéial institutions;for obtaining'loaﬁs, Govern-

ment may be called uﬁon to furnish complementary security.
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It Should also be noted that the finahtiél assistance may require coverage
_ﬁot_onlyiof‘the initial fund for establishment and equipment but alsao of

_operating expenses,

5.2.5.2 Tax Privileges
anceivablé tax privileges include:~

_H-EX¢mPting_part or whole of the tax imposed on doﬁations offered to

a.joinﬁ 1ab6ratory-by member enterprises

- Exempting part or whole of duties imposed on iImported laboratory
‘equipment

- Exempting part or whole of the registration tax imposed upon estab-

- lishment of a joint private laboratory.
Additional measures would include:-

- Aliéviating income tax on earned:profit, to facilitate subsequent
atqﬂisition_of 1aborat0ry equipment providing higher performance ox

renewal of equipment
=~ Refunding taxes upon incurrence of loss

- Privileges on equipment depreciation, including accelerated depre-

ciation,

5.2.5,3 Other Forms of Government Assistance

(a) Assistance for Acquiring Land
.Aésistanceﬁin the apqdisitigh-of requisite land for establishing a
labbrétdry could be pfovided in such  forms  as tranéfer‘ at reduced

price, or renting at reduced rate, of Government—owned land.

Another form of -assistance would be to have tracts of land reserved

fof'jéint_ﬁfivate laboratories, when establishing industrial estates,
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(b)

(c)

(d)

(e)

Assistauce for Acquiring Laboratory Equipment

Assiétanee could -be oroviGEd 'fori*acquiring- 1aboratory equipment
through information furnished in consultations on the equipment to be
acquired, in. such aspects as equipment’ performance and” accuxacy,

prices, dand sources of supply.

Assistance for Laboratory-Staffing

Assistance could be pr0v1ded for laboratory staffing through assignv .
ments by request of testing and other technical personnel flom public
instltutions, and through {nstruction and trainlng provided in public
institutions to laboratory pereonnel in specific subjects and tech-

niques.

Facilitation of Financing
Assistance could be provided on financial matters through” references
to financial ingtitutions for arraoging loans, and through consul-

tations on tax privileges,

Entrusted Tests

Some tests currently conducted et publlc 1nstitut10ns could he en-
trusted to joint private laboratories for activatlng their work such
entrusted tests could include those to verify conformity with TIS for

certification purposes.

5.2.6 Polnts to be Heeded in the Operation of Joint Private Laboratories

(1)

(2)

Member enterprises_ should be encouraged to utilize the leooratory

facilities by performing the tests- and measurements ih"their' bwn

hands. = In this connection,'consideration should be given ‘to protect~

ing trade 'seerets accruing from. work conducted in the laboratory

especially in case of developlng new products.

A workshop should be provided, ‘to permit member enterprises to, under—

take trial manufaeture of new products, with appropriate - guidauce and

instruction furnished_on the use of the workshop equipment,
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(4)

(5)

Sﬁddy aroups should be set up gathering together enterprises under-

. takiﬁg_similér activities; for them to bring up problems of common

Interest for discussion on possible solutions. For instance, im-

prbﬁements'in testing procédurGS'and methods'might be studied, for
the resulpihg methods to be reflected in establishment and revisions
of TIS, '

Tests could be conducted on materials and components commonly used by
member énterprises,.. to furnigh unbiased test data; the laboratory
could serve as iIntermediary in arranging for cooperative procurement

of materials and components,

The.facilitieS'to equip the joint private laboratories should advis-

~ably be capable of conductihg certification tests for conformity with

TIS.
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6. BENEFITS EXPECTED FOR___INDUSTRIAL DEVELOPMENT AND FOR EXPORT PROMOTION
~ FROM DEVELOPMENT OF INDUSTRIAL STANDARDIZATION, TESTING AND METROLOGY

DeVelopment~of~industrf'and the promotion of exports are premised uponi-

- Rationalization of prdductidn'

—*Effeotive.utilizo£10n of ‘available resources

- Reduotioh of productiOn'oost”

- Shooth oommefoial transactions, ensured through an orderly market

~ Intensification of indostrial aotivity'ré3ulting from the foregoing

I measures.

The development‘of industrial standardization, testing and metrology will
establish the rules to constitute the basis, and also serve as tool, for

implementing the measures enumerated above.
Considered from the overall standpoint of industrial development:-

- Development'of industrial standards will:—

- Contribufe to qtandardization of production processes
- Serve as basis for ratlonalizlng production _
'~ Provide the guiding ralls for smooth commercial transactions

between enterprises.

- Development of testing and metrology will:-

- Provide the means of verifying conformltv w1th industrial standardn
presented by the products in the course of their manufacture and
diqtrjbution to consumer

- Consequently_serve in maintaining order in the market.

The. promotion of exports 1s premised upon enhanced competitiveness of the
exported-commodjtieé in the tnternational market. This competitiveness is
not determined qolely in terms of price, but also by such factors as the

,exteut to which the commodity satisfies the needs of the envisaged market,



and the reliability with whioh it will eerve its intended purpose.; Therz-'

development of industrial: standardi?ation, teeting and.metrology cleafly'

affecte all these faotorq.

In the factor. of price, as already mentioned above, develobnent~of“thei
above system will contribute to rationalization of produetion prooesseSir
and consequently to reduction of production coqt.. Standardization andi

resting systeme will further facilitate stably manufaotu1ing produotq.
conforming with the foreign customer's- requirements in terms of perfor—

mance and quality.

Compatibility realized 'betWEEn domestic and inrernational indnstrial
standards will contribute to enhancing interchangeability between equiva—_
lent components of foreign make, to setve-ln removing_e barrierragainst
exportatibn-ofddomeetioelly-nenufactored:produots-and componente;'eeinellzt

as against impprtation of inexoensive foreignamaterinls and .components.

Also, consolidation of the System for asquring product reliability ~-e.g.

effective functioning of the certification syqrem—nlat bodiindustry and

national lEVelS should effectively serve in: raising international relianceV

on exported products, to induce simplification or exemption of inqpectionx
procedures in the country of destination, and consequently eontribute to.

smoothing the way for exports.

The development of industrial standardization, testing and metrology

~~with consequent Spread of industrial,standardq and of quality oontrold.'

_practice among 1ndividual industrial enterprisesh— should provide benefi—
cial impacts on the conduct of. operatione within enterprises, . as analyzed'

in what follows,



;'(é)"PurCHasing:.

-

. purchased will:-

(@)

Decrgase'_in” the varilety of  materials “and components to be

- Increase the size of. lots purchased of a given specification,

- and contribute to reducing unit price.

~ Reducé the stockq ‘to be maintained

g Minimize dead-stqck_

- Decrease the spaces and equipment required for storage

~ Diminish- transport and. transfer operations

_~-Widen the range of eligible suppllers to choose from

- Minimize cases where: expensive articles of particular 9peci~
fications. require purchasing

- Facilitate scheduling of stock replenishment and purchasing
programmes

- Minimize interruptions of work while waiting for replenishment
of expired stock material _ _ :

~ Simplify the forhats of in-house processing sheets and slips

- Enhance  the effiéiency of “ordering/purchasing/acceptance

operations.

In-house standardization of purchasing and. subcontracting op-

erations will:--

- Facilitate scheduling of purchasing programmes

- More precisely communicate purchase specifications and other
requirements to suppliers, and minimize supplementary commu-
nications required in such connectlon

~ Minimize interruptions of work while waiting for replenishment

of expired stock material.



(b) Design

(l)_'Dccreasc in the varietv of products and components ‘tg ‘be dewr"
signed will - ' : '

a.Contribute to iaising design capability _

- Contribute to minimizing errors in: deqign and gencration of g
non"conformitiES in product _ ' _ R _ R

~ Reduce time - to. issuc of drawings and smooth prodnction plan~-
it S . .7 .

- Permit diverting the time savcd from deQigning varicd products
.toward improving product dc%lgn and toward deve]opment of new'
products _ ) _ _' _ -

~ PFacilitate management and. contro] of drawings ‘and design data

- Rationalize design operationq
(2) In-house standardization of dcsign‘operctionsfwiild—u

-f'Contributc to: xninimizing ertrors in design and-: gcneration of
' non—conformities in produot . ' '

- Reduce time to issue of drawings and smooth production plan—:

ning | e D e f

- Facilitate manngcmcnt-and control ofﬁdrawings-and design data

~ Rationalize design operations,
(c) Manufacturing
{1) Decrease in the variety of prodicts andﬂcompOHentslwill:;"

= Prolong the period during which ‘a batch of: given produrt is
produced, with resulting enlargpment of batch '_

- Reduce the time .consumed in rparranging the production Iine-
for a change in product L : o -

- Permit introduction of single—purpose production equipmcnt and=
processes to contribute toward cnhanced product quality and

production efficiency
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« Dimin1qh the quality of semi finiqhed producLs ‘An process

:M'Decrease .the varieties. and- quantitieq required of Jigging,

'5toolin? and instrumentation

1 #'Simplify- the skills required of workers, facilitate their

training, improve their proficiency for -the given skills, and

enhance_uafety in work

- FacllltaterprodUCtion-contrOI, and contribute .td enhancement

’ andICOnstancy-of_prbduét.qUality{-

In-house standardization of manufacturing processes will:-

'~ Siﬁplify:-- rskil]s -required' of workers; facilitate their

training; implove their proficiency for the given skills, and
enhance:. qafety in work

5_Minjmize generatlon of- non—conformities 1in product

- Fagilitate.bringing_improvements to ptoduct processes’

e Facilitateaproduction:cohtrol, and- contribute to enhancement

and constancy of_pfdﬂuct quality _
= Reduce ‘the time.consumed in rearranging the.production line

fof_a change in product

'n'DiminiSB ?he frequency of troubles affecting the production

. equipment .
- Minimize waiting time iosSes

- Otherwise contribute to enhancing production efficiency,

(d) Inspection -

(1)

-Decreasé_in the  variety of products and components to be in-

- gpected wills-

L Increase the unitfsize.of batches, " and reduce  the relative

.qﬁéntity'ofiproducts .£to . be inspécted

- Reduce the time consumed ' in. rearranging the dinspection line.

for a change in product
- Permit ‘the: adoption ‘of gingle-purpose instruments and contrib-

ute: to enhancement of dinspection accuracy and efficiency



(2)

-

—

—

Contributé to minimizing errors in inepection _

Diminish the quantity of products awaiting inspection _ _
Simplify the skills required of- Anspéctors, faci]itate their
training;;improveutheir_proficiency for the’ given ekills, ‘and

enhance safety in work.

In-house standardization of: inepection prooeeseq will -

Simplify the skills required:of inspectors,'faci]itate their'
training, improve their proficiency for the given- %kille,'and
enhance safety in work : . ' _ '

Contribute to minimizing errors in inspection

Facilitate bringlng improvemente to inspection procesqes

Permit malntaining correct inspection criteria, and facilitate

'1nepecrion management
‘Reduce the time. consumed in rearranging the inspection line

for a change in product

Contribute to enhancing maintenance of instrument aceuracy

Minimize waiting time losses.

(e) Fgquipment maintenance

(1)

Adcptionfef single-purpose equipment-and decreagse in the variety

of equipment to be maintained will:-

Contribute fo'enhancement of prodnct quelitye
Contribute to enhancement of operatinguefficiency
Contribute to feducing accldents in work
Diminish the number of equipment.to'be maintained’

Decrease_the variety and quantity of replacement ‘components

~and parts to be stocked -

Facilitate maintenance operations

Reduce meintenance.work ‘time and cost

Contribute to ennencing-the.proficiency ofimeintenence_pereon—
nel ' -

Diminish the frequency of troubles’ affecting equipment _

Reduce time lost in. equipment awaiting repalr.



)

_In4hQUSe standardization of malntenance procedures will:-

= Permit. systematic planning of maintenance operattons'

'h:Rational selection of maintenance equipment

= Facilitate and permit efficlent performance of maintenance

- “operations

- $implify replacement component/parts stock control

e ~—1RedUCé-mdintenance_wdrk,atime and cost

(f) Sales

(1)

- Facilitate the training of maintenance personnel

- Diminish the frequency .of troubles'affectiﬁg equipment

- Redpce time lost in Qqﬁiﬁment awaiting repair

- Minimize maintenance trouble -

- Contribute to enhancement of product quality
- Cohtribufe to enhancement of operating efficiency

- Contribute-to reducing accidents in work.

Decrease - in the variety of products and’ components marketed
will:-~

~ Accelerate distribution
- Rédﬂce:the products in stock and lighten inventory financing
- Decrease the spaces andJeqﬁipmént_required for storage

- Facilitate rationalization of packing for shipment

-P'Permit'concentration of mérketing efforts

—'Permit'mqre_effebtive'advertising

- Facilitate classifying and meeting customer demands, and
contribute to improving customer service

= Minimize--confusion, mishnderstandings and misinterpretations

about. customer's intentions

= Simplify sales personnel training

~ Facilitate ' correctly evaluating. the results . of marketing
‘activity -
- 8implify marketing operations and permit enhancement of mar-—

kéting efficiency.



(2) 'In~houae'standardiaatioh of marketing procedures willi= o

- Mintmize- confuqion, mitunderstandinge and misinterpretations_‘f'
Habout cuqtomer s intentionq : ; L L
- Facilitate claqqifying “and meeting customer: demands,;aandr-
contribute to- improving customer service ' DR RO
Z Simplify qales personnel training . Y S
- Faeilitate correctly_ evaluating;?the ~resu1tsﬂiof{ oarketigg
activity o e
—VSimplify'markéting oﬁerationsnand pérmit anhancament.ofimarf o

keting efficiency’
(g). Administratioo' o
" In-house staodardiaatioo'ofwadministrationoperationaﬂﬁili;e;
- Lib31ate aomioistration personnal from daily.routine claricaI;
-operations, to permit their devoting more attention to impor-

- tant tactical and strategic questionq of marketing

- Improve communlcation of managerial dlrectives down the 1ine'-

of command, to contribute toward bptter in-house co—ordinatlon B

- and smoother relations’ among personnel
- Clarify ‘the " lines and ranges “of responqibility,.and eliminate::
ovprlapping of effortq among . perqonnel _ S _
- Minimize _confusion,' misunderstandings; Tmisinteroretatiohs
among personnel ._K_ _ S - _ ' '

— Contribute to eﬁhanéement.of'effiCienQYfin_a&ﬁiniatratioﬁ'oork

: n'Simolify the formatS'oﬁ'in~house'procéssihg sheetaiahd slips.

A survey of Japaﬁeée industrial. -eﬂtérpriqea- uhdertakeﬁ;*iﬁ”:i969:wby"fhé_

Japanesa Standards Association irrefutably ‘revealed. that beneficial ef—r

fects vere reaped- from standardization.o It must ‘be: noted here that stan-' B

dardization can: effectively bring benefit- only on: the premise of ‘& proper-
1y establiqhed and organi7ed system of metrology.' The answers received
from enterprises further indicated that the benefits were “greater for

.enterpriqeq that had  more. correctly applied me&sures of: standardization;



iisee"dn”the"lines of”electrieal. mechaﬁ1651' metal and ' chemical

“Entert
”_products>—«and most of all those undertaking electrical ~and - nmchanical

assembly work~~ Were the m01e emphatic in: affirming the benefits of stan—

".]dardization.g With reSpect to" scale iof enterprise,-those of - large scale

'employing more than 300 indicated rioting ‘the beneficial ‘effects appre-
‘Z ciably inore clearly than the smaller scale enteérprises; the difference
V'between larger and smaller. scale enterprises were particularly marked in
.ethe clectrical and mechanical asqembly enterprises, while thja effect of

-size_was‘fainter in the chemical and Lextile-induatriea.'

’The survey also revealed that, between standardization applied to prod—
fucts, components, materials, equipment and- other hardware, and ‘to proce—
_duree, methods ‘and similar software, there proved to be mno. appreciable
: difference in the beneficial effects for all 1ndustrlee taken as. ‘a whole,
.and whether for 1arge or- small enterpr1eee, some. difference ‘was discern-
-ible,--however,f in: ~certain~ 1ines pof induetry.=- With_ process’ .indnstries
;——meehanical'and'metal nmterials-r“ and ‘service indnetries ~~trenaporta-
tion, eemmnnicatibn,'utilitiesé— somewhat'greater'benefits were found to

- be'obtained_from software than from hardware standardization.

: hétwpéﬁ*tﬁe different activities“ﬁithin an. enterpriee, thefbenefite.ef
:standardization proved to be appreciated generally in - the departments
jcharged with design, purch351ng, inspection, manufacturlng,'maintenance,
Vadministration 'and,:eales,l in ‘that “order, Viewed in more detail - for
.different_linesjof induetry,:the enterprises engaging in electrical and
'methanicel assembly “indicated . partieularly high. benefit from standard-
ization'being.deriyed_by.their design department, follewed by their de-
‘ partments eharéed=with-inspection; manufacturing, . and procurement, With
”the;preceasing industries'of chemical, metal materials and textiles, the
order'of»bEneficial-effect wae: Procurement, inspection, maintenance, and

design,-

--The'notehle-beneficial fnrms'of-etandardization observeduinwthe'different

1ines of ‘industry weret-



(1)

~(2)

(3

4y

(5)

(6)

(7)

(8)

(9)

With agriculture ‘and fishing induqtrieq, diminution in thn variety of

-equipment and materials to be purchaqed

'With mining industry, diminution of accidentq, reduction of idle time

'waiting for. arrival of. replenishmentq

With - conetruction industry;’ diminution in the varinty of products and

components in- design work; ‘diminution in the variety of equipment and

materials to be purchased .
With ' metal materials . (iron/steel, nonferrous -metals} -industry,
diminution of .product rejects, enhancement of work safety, decrease

of equipment trouble :

With mechanical (general machinery,= transportation machinerv and

fittings, process machinery), higher eff101ency in design operationq,

diminution in the variety of products and-components, higher‘effi—

ciency in inspection work by-inSPectors-.

With eléctrical industry,7'higher efficiehéy in “design .Qperations,

“diminution -in- the variety of products and components, higher effi-

ciency in- inspection work bv inspectors
With chemical;industry {chemical and petroleum producﬁs);;diminntion
of .overlooked .nonconformities in insbéctibn, enhancement of produe-

tion control techniques, diminution of waiting time for deliveries

With textile_(fibre;-ploth,_apparel),.diﬁinution in'fhe.nariety of

- eéquipment and matérials ‘to be ‘puréhased,-}diminutibn_ of overlooked o

non-conformities in inspection, decrease. of equipment trouble

With other secondary industries. (metal proqessiug,=pfihting/ publish-

ing, leather goods; w00den'prodﬂcts/furnituré; footstuff), diminution _"

of:pioduct'rgjects and of overlooked nonconformities in ingpection,

higher’effiéiency in design Qpérations.
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(10)fWith:éervipe in@usﬁries'(land,'water'aﬁd aif‘tfénsﬁéffatidn of pas"
- 5 squgrs; and the. ‘freight,. warehouéing, communication, electricity/
' ?gaéywatér suﬁp1y)§'diﬁinutiéﬁ iﬁ the Variet§'of equipmerit and mate-
"_fiélS'ftb be-.PﬁféhESed,*Tdiminﬁtion “of ‘communications and .contacts

requiring to be made

(1D With 6thér tertiéry induétfies  (commerce, financing, real estaﬁe,
S0 other services), diminution in the-varietytofquu1pmentﬂénd_materials
to be purchased, diminution of communications and contacts required to

‘be made

“The'” dévelobﬁent of © industrial gtandardization; . testing and metrology
- should contribute not only to. rationalization of production processes, to
enhantémeﬁt'of-productLréiiability'and:£0 smoothing product dist:ibhtibﬁ

to consumer, és_detailed above, .but further also to:-

~ Maintaining scclal and economic order

- Protecting health and safety,
as'analyzed in what follows.
(a) Maintenance of social and economic order

Immense contribution té maintenance of order in society at large, In

such aspects asi—

= Traffic in raw. and semi-finished materials, as well as in products
— Enforcement of law

- LeVying of taxes

{(h) Pfotéctioniof health and safety.
Obgervations in metédrolbgy1-]ohi river '1eve1, of earthquakes,  and
other measurements for disaster prevention, establishment and en-

fdrdément of rules governing medical, ~pharmaceutical .and poison

control activities, as well as of pollution control, -
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(c) Sedentific and'technical"fesearch'andjdéVEloument

Providing the basis for all doma{nq"of Sciénue .and' of . téchnoiogy.
~~which utilizeﬂ the fruits ‘of scientifio reqearch~~.in objectively
'meaquring matter -and phenomena for substautiating theoretical propo- '

'%itions.

In respect of metrological calibration, 4 practical example is given below

of its benefits te industry.

The theory of gquality control evaluates the economic loss incurred thxough
error in measurement as proportionate to the square nf .the amount of
error., In pract1ce, the value of this "error" is- substituted by .the
"yariance™: o7 ~~the average of the . squares of - devjatlons from the  mean

value of multiple measurements. Hence .the economic 10“3

= kg2

where k is a4 constant equal to 2
. .y

where agaln A iz the loss 1ncurr9d in remedying or in discardlng the
product re1ected on' account of error, and & is the tolerance permitted in

reference to the specified value.

Hence,
i = %2.02
Examgle:

If_in.the manufacture of ball bearings, a:tYpical'precision product:-

- Tolerance (4) covering inside diameteri',30 mm k5 um
y _ _ =5 um
-~ Loss (A) incurred by Sérapping .

unconformable bearing: ..~ . 400 yen per bearing.
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= Brrotr variance (02) of measuriﬁg instrument: 1 pm
- Annual production: 1 million units

. Then, the annual loss incurred on dccount of measurement error
400 C ' ' .
L = —E7 X 12 x 1,000,000 = ¥16 wmillion
Now,_:if' the measuring dinstruments were -to have 1ts- accuracy. lmpaired
through use without recalibration, to' the extent of seeing its error
ﬁarience doubled, the economic loss L' will amount to & times L~— 1.e. ¥64

million., What used to raepresent a loss of 4% on the annual revenue of

¥400 million would thus rise to 16%.

The original error varlance of 1 im represents a° 1eaqonable degree of
accuracy for the instrument, and could have been maintained through proper
recalibratlon. ‘Inadequate maintenance of the inqtrument, to let its accu-

racy fall below acceptable level can cause loss to an amount such as c1ted

above,

Regular periodical recalibration of meaeurlng instruments used in produc—
tion should thus save cor51derab1e sums by eliminating avoidable lOSQ, and
'further contribute to gaining reliance for the product;, and to. consequent

extension of the product market,

In respect of the benefits.gained from in-house standardikatioﬁ, a strik-
ing_evidence is presented by actual results reported from 12 Japanese
enterpriees that have won the Deming Prize during the pasﬁ 4 vyears:
Wlthin 3.or 4 years from the time of introduc1ng enterprise-wide quality
control practice, all these enLerprises have seen 50 - 60 percent enhance-
ment of productivity,‘lﬂ —-. 20 percent reduction of production cost, 70 -
80 percent decrease of customer complaints, and more than 95 percent

diminution of work accidents.
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Abbreviations Used in_the'Present Report for
Thal Government, Public and Other Institutions

ATT . ¢ The Association of Thai Industries

BOI HE Offjce of the Board of Investment

BOT ! Bank of Thailand

GSD . Commodltles Standards Div1sion, MoC
" DCR : Department of Commercial Registration, MOC
DIW : The Department of High-Way

DIP  : Department of Industrial Promotion, MOT
' DHR : Depaftment'of Minerai Resoufcés, MOC

DsS§ : Départméﬁt of Science. Sérvice, MOSTE

ETL : Electrotechnlcal Laboratory

IEPD Industrial Economlc & Planning Division
IFCT o Industrial Finance Corporation of ‘Thailand

IFRPD : Institute of Food Research and Product DeVelopwent
MIDI Metalw01k1ng & Machinery Industries Development Instltute
MOC ! Mlnlstry of Commerce

MO1T : Minlstry of Industry

MOSTE : Ministry of Science, Technology and Energy
MPC-  : Office of the Maritime Promotion Commission
NCM . Natiocnal Committee on Metrology

NESDB : National Economic and Social Development Board
NML . ': National Measurement Laboratory

NSO 1 - Natfonal Statistical Office
(STREC @ Secientific and Techhological Research Equipment Centre
TIST : Thai Industrial Standards Institute, MOI

CTISTR : Thailand Tnstitute of ‘Scientific and ‘Technological
Regearch, MOSTE

TMDPC : Thailand_Management Development and Productivity Centre
TSC
TTC : Trade and Training Centre

Testing and Standards Cenktre

..
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