a fully modernized industrial structure that relies extensively on

subcontracted production by factories in this size cabegory.

“Table 2.1-5 Numbers of Registered Tactories in Fach Product and Size

Category '
. Total
Cottage Small - Medium . - Med./Small 'L.ar_ge .
Stze Category -9 (10-49) | (50-99) | (100-199) | (10-199) | (200-) Total
I.  Consumer guods 5189 4 315 459 254 13,517 261 13,778
category " ! - )
Foodstuffs 5,270 2,382 200 110 7,962 _ 114 . 8,076
Beverage ’ 78 62 9 24 173 19 192
Tobacco - 64 173 36 22 295 36 3at
Appacel 910 988 138 67 1,403 55 1,458 -
Leatherleather goods 161 917 7 6 271 7 278
Footwear 107 94 6 4 211 9 220
Furniture . - 695 399 30 9 1,142 9 © 1,151
Printing/ publishing 1,604 420 24 12 2,060 12 2,072
I Intermediate 4970 3,670 607 296 9543 | 250 9,793 .
goods category :
Textile 342 - 693 121 80 1,236 - 119 1,355
Wooden products 1,714 1,017 184 59 3,034 19 3,053
Paper products 279 118 23 16 436 16 452
Chemical products 393 414 - 80 36 923 | 25 : 048
Patroleom products 10 9 5 1 25 4 29
Rubber products 401. 249 - 50 40 740 25 765
Plastic products 930 462 35 18 1,445 g 1,464
Ceramic products 58 128 30 10 | 227 10 i 237
Glass producis 4 22 9 4 39 8 45
Non-tnetallie/ mineral C 7Y 557 (i 32 1,438 SN 1,455
products
- S;‘;g:ﬂ;&g.-‘mdﬁ 10,279 2,660 282 140 |, 13,361 116 13,47
|- -
Base metals | 29 93 26 18 166 9 175
Non-metallic products 194 102 T 5 308 4 312
Metal products ' 3,651 915 80 40 © 4,686 30 4716
Machinery 4,206 776 58 17 5,057 9 5,066
Electric equipment 524 283 49 26 382 23 205
Transport equipment 1,644 463 58 31 2,196 } 37 2,233
Precisefscientific 31 28 4 3 . 66 4 70
equipment '
l—* T
Othor categoriest 1804 | 587 56 17 2,564 14 2,518
Total 25,342 11,532 1,404 0T 38,985 641 39,626

*) Other categeries: Include 2,182 motor repair shops
“Bource: Dataon Registered Faclories, Industrial Provincial Office, MOI,
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'Considering the geographic distribubion of ménufacturing industries, the
distribubtion of registered factories is presented in Table 2.1-6, in terms
of the numbers of factories registered in Bangkok Ciby, in the Bangkok
Metropolitan District, in the 5 provinces surrounding the Metropolitan
pistrict, and outlying regions, and separately for the different factory
size éategdries. '

It is seen that cdncéntration around the Metropolitan District is the most
promiﬁent for the large size factories. The percentage of Ffactories
located in this region is 72.U4 percent for large factories, 68.7 percent
for those of upper medium size, and.66‘3 percent for those of lower medium
size.. For smallér.factories the concentration is further reduced, 63.5
percent fér small, and 54.7 percent for cottage factories.

It is, howevéf, to be noted that the relativély large size'factories are
more nUmérous'in the surrounding provinees than within Bangkok City.

In the_outlying regions, on the other hand, the predominant percentage of
factories is of small size, 69.4 percent are cottage factories.

To summarize, the bésic geographical distribution bf_ industry is
characterized by a high eqncentration in and around Bangkok Metropolis.

Table 2.1—6'Geographieal Pistribution of Registered Factories of Different
Size Categories -- As of 1984

Metropolit Surrcundin Qutlyin

Factory Size Category Drisfriclt an Bangkok City Provinces*g Reggm? Total
Cotlage 13,854 12,188 1,666 11,488 25,342
(~95) ) (60.1) (63.8) (42.1) (69.4) 64.0
Small 7,328 5,933 1,395 4,204 11,532
(10~ 49 (31.8) (31.0) 35.3), (25.4) (29.1)
Madinm 1,417 794 623 694 2,111
(50 ~ 199) (6.1} (4.2) (15.8) 4.2 (5.3
(50 ~ 99) 931 576 355 473 1,404
. (0.4) 3.0) (9.0} (2.9 (3.5)
(100 ~ 199) 486 218 268 9221 707
: (2.1) (1.2) (6.8} (1.3} {1.8)
'l'Ota_I smallsr 22,699 18,915 3,684 16,386 38,985
{9 ~ 199) : {98.0) T{99.0) (93.2) (98.9) {98.4)
Targe 464 195 269 177 641
(2060 ~) 2.0 (1.0) (6.8) (51) (1.6}
— 23,063 19,110 3,953 16,563 39,626
Tatal (100 (100 (100 (1001 1100)

*}  Surrounding provinces: Samutpraharn, Nonthaburi, Pathumthani, Nakhonpathom, Samutsakorn

Source: TData on Registerad Factories, Industrial Provincial Office, MOL.
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2-1-5 Future of Thai Industry and of Export Produets S

The Thai 1ndustry would further grow by 1ncreaslng “the consumptlon of_
domestlcally produced raw and 1ntermedlate materials, and by enhan01ng the
value added- to articles manufactured, ‘ho longer as - prlmary,_.but as
seeondéry prddudts. Manuféétured articleé, which have so far increased
productlon to satisfy the domestle market, would now'further expand to
serve the international market. Typical product categories thab can’ be
expected to follow this future path of development would include,thosg.of
agronihdustry, machinery; electrical equipment, metal working, and
electronies, _ '

Since Thai workers are of good staff to 1nduce a r151ng demand for thELF
service, an 1ncr9331ng pumber  of forelgn enterprlses would come to
consider profiting from the advantageous p051t10n held by Thalland as a
base of production. In readlness to take advantage:of_thls favourable
development, continuing._efforts need to be direéted toward further

enhancing the technological level of Thai industry.

Envisioned in this light, future Thail indusbry would head 'toward the
production and'export of - products presenting'progfessively higher value
added, and toward further diversification of prodﬁeté,fincluding those to

be newly developed.

Product categories considered promising by the Thai Government and hence
eligible for active promotion measures are, according to data from various

.studies:—
{1) Machinery

1. Motor components: Car engine components,'includihg_piston rings;
disc wheels, exhaust pipes; motoreycle components including
" spokes, nipples, rims; tooling, dies for_motor'manufacture;'rubber

products; -
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(2)

(3)

()

is

in

2. &griﬁultural machinery and components;

3. General machinery: Machinery assembly, including manufacture of

oast/forged/maehined conmponents; bearings;
Electrical Machinery

Radio/television sets; air conditioning equipment; refrigerator

compressors; batteries/accumulators; wiring/cabling;
Electronic Equipment

Integrated circuits; electronic compenents/circuitry; office
automation equipment; computers, computer keybbardj facsimile sets;

copying machines; optical fibre;
Chemicals
Synthetic fesins; pharmaceuticals; caustic soda; chlorine, ete.

an important means for promoting these product categories, as set forth

the Report entitled "Study on Development Programmes of Industrial

Standafdization, Testing and Metrology in the Kingdom of Thailand", the

indispensable factors are:

Prométion of industrial standardization

Disseminétion and promotion of quality control practice

- Acceleration of certification testing operations

Establishment of adequate industrial metrological system, and of

effective calibration service

‘Implementation of testing associated with research and development,

The involvement of standardization, quality control, certification,

testing, and'the metological system, in the process from manufacture to

domestic or exzport sale of industrial products'is as schematized below.
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Industrial standardization; quality control (TISH

P ﬂcl.o.ry :
Metrological standards (TISTR}

..r

Product _J Tasting associatod with research and-dévelo;:me‘nt_ (LISTR)

Manuﬁlcture’] Industrial standardizaiion; quality control (TE51)
Metrological standards (TISTR)
" {Domestic) " [{Foreign)
SR |
. Industriai standards Testing applying inieroational -
(TISH certiﬁc_ation test 'l . or foreign standards _ (TISTR)
|

(TISD | Certification

Y

Sale in market ‘ Expory l

Fig. 2.1-3 Process Crom Manufacture to Sale
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2.2 Outline of Related Nafidnal-?o!icy
2-2~1 National Policy for Tndustrial Development

The -policy adopted by the Thai Government in the past for fostering
indusbnial_developmeﬁt cah'bé_considered to have undergone. changes in 0

phases as described below,

The 1st phase extended from'19u5 to 1960, during which industrialization
was fostered gndef goﬁernment lead, based on the Establishment of National
Enterprises Act of 1953 and the fct on the Promotion of Industries of

1954,

The_Zﬁd'thSe covefea.the décade.from 5961 to 71; correépénding to.éhe
.period, of rther Ist and 'End_rfive-year National Economic and Social
beﬁelopméntrPlan (NESbP), and which'was characterized.by_encpﬁragement of
pfivéte initiative Qith. emphasis on substitution of imported goods .by

domestieally_pboduced articles.

The 3rd ﬁhase. coincided with the 3Fd::NESDP,:'from 1972 to 76, and was
‘marked by_ﬁhltiplicatioﬁ'df imports of capital goods as weli as of raw
ﬁatéfiél and :iﬁtefmediate products, brought ‘about .as a result of the
enédpfageméﬁt' giﬁen dufing the preceding period to industries
'ménufécturiﬁé substitutes for imported goods. To overcome this setback,
thE'Thai.Goverhment was obliged to modify its industrial pelicy to one of

n

promoting exports,

The Ith phase lasted froh 1977 to 81 - the period of the 4th NESDP. The
promotion of export industries was eontinued, but the Plan was modified to
giﬁe eonSiderétion to remedying the inequalities brought to the
distribution of income by the preceding iﬁdustrialization projects, and
this ~NESDP wés characterized by emphases on rectification of the
industrial struetﬁre, and on decentralization of industry toward the

oubtlying regions.
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Pvlorlty was - also accorded to agro- industry, whieh' was  conbributing
effeetively ‘to earning foreign. eurveney, backed with the advantage already

possessed by Thailand as an exporter of prlmary agrlcultural produets

‘the Sth'phase was that of the 5th NESDP (1982-86), in which prospééts of
exploiting the newly . dlseovered patural “gas in the Gulf ‘of Thailand
permitted the adoptlon of a polley asplrlng to aehleVe the status of a
newly industrialized. eounbry Durlng this 5th NE&DP the manufaeturing

industries surpassed agrlculture in total value produced

Finally the 6th phaoel(d987 1991) - that of theuéth.NESDP _ places highest
weight on the export promotlon based on the industrialization and on’ the
solutlon of ‘the problem concerned with poverLy and unemployment in the
outlylng reglons Overall economlc growth target is held at 5 pereent

bavely exceeding what was aebually recorded - in thol past perlods, but
growth for 1ndustry has been establlshed at 6. 6 percenb 51gn1f1eanbly:
hlgher than the above- elted 5 percent average coverlng all sectors. Thls
o6th NESDP 13 oriented toward readgustment, and no 1onger toward exten31on
in quantlty. Industzy 1s to divers1fy in markeb orlenbed produets and 1n
-the productive struetere. ~ Product eategorles aecorded prlorlty_
consideration afe neﬁebly agro-industry, machihery, electrlcal equlpment'
-and metal working. Extension of industry in the outlylng regions and the
promotioe'of smaller scale enterprises is another queStion given serious

consideration.

Six phases of economie development and industrial policy stated above are

shown in Table 2.2-1.
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Table 2.2~1 Six Phases of Economic Development and Industrial Policy

: ) Eronomic . .
Phase | . Period Development Industrial Policy Relevant Legislation
ST ) Plans
1 1946 - 60 _ ltlduétriulizatibn under govermment initiative [ 1983-  Nationel Enterprise
) Act.
1954 - Actouthe Promotion
of Industries
3 | 1961-71 | 1st NESDP Modenization of 1960- Industrial
(1961 -66) . productive equipment; © Investinent
Substitution of imporied Promotion Act
2nd NESDP goods 1962 -  TRevision of above
(1967-71) 1968 - Industrial Product
Standards Act
8 1972-76 | 3rd NESDP - Promotion of export 1972.  Promotion of
industries Investment Aet 1972
Encouragement {Declaration)
of - Alien Business Act
industriglization - Alien Work Permit
under private Act '
tnitiative
4 1977 - 81 | 4th NESDP Expor-_tindustries 1977-  Prowmotion of
' ’ favoured; " Investment Act 1977
Encouragement of 1978 - Alien Work Permit
aprorelaled industries Act 1978
' 1979.  Revision of Industrial
Standards Act
5 1982 - 86 | 5th NESDP Aspiration toward quasi-
industrizlized nation
1987-91 | 6th NESDP Diversification of products

and of productive structure
Export promotion pelicy

Source: - International Development Center of Japan
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2-2-2 National Policy for Developing Industrial Standardization, Testing

and Metrology

The importance of extending and reinforcing industrial standardization and
the national systems for ‘certification and metrology was giVen renugnition
alfeady in the 5tﬁ NESDP, and this awareness has been reflected in the -6th
NESDP (1987 - 1991) ln more clear and concrete terms. -

| In the 5th NESDP, the targets set for promoting industry and technology

were;

- Application of advanced scientific techniques to ensure more effective
utilization of soil and water resources, for enhancement of

productivity in agriculture

- Eﬁhanced.ﬁtilization of domestically oceurring resources, by imparting
higher value added to mineral products, and to:this end, promotion.of
teehnological_research.in mineral dressing aﬁd material processing,_

_.with a view to developing domestic technology to serve in promoting

export industries

- Promotion of research and development in measuregs for conserving

gnergy, wWith a view to economizing energy consumption

Achievement of the above targets was considered to be premised upon
establishment of a situation favorable to the pfomotion of science and
technology, and to the enhancement of research and development capability.

-Measures envisaged to this end and concerned with TISI and TISTR Were:
- To reinforce TISTR to play a leading role in research and development

- To reinforce TISI for the purpose of extendlng the  system of -
" 1ndustr1al standardization, testing and quality control, in order. to
enhance the competitiveness of industrial products in the

international market
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The bth NESDP'has been drawn up in consideration of the successes and
failures of ﬁhe preceding 5th NESDP. - The economic and social objectives

set forth in this Plan are to be achieved through the strategies of':
-- Increasing the country's efficleney in development

- Improving production and marketing systems and raising the quality

level of basic economic inputs,
-~ Distributing inoomg and prosperity to regional and rural areas
The meéSures'té be adopted for implementing the foregoiﬁg strategies are;

- ~To ensure the reliability of product quality in the international
mabket
- To promote industrial standardization

- To extend and reinforce the techniques of testing and metrology

Thus, the impﬁrtance of developing industfial standardization, testiné and
metrdlogy waé duly recognizéd in the 5th NESDP, and iﬁ the ensuing.6tﬁ
NESDP the question has continued to be acknowledged as a subject of vital
and indispensable importance in the national policy for promoting

industry.
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2-3 Current Status of Industrial Standardization, Cfer'tification, Té.sting"and

Metrology

Industrial standardization is a measure for enhancing Ehé economic
effectiveness of ~industrial . productibﬁ ‘and the benefits accruing_'to.
consumers, through improvement brought to the quallty of industrial
products "and bhrough interchangeability ensured of equzpment components,
which are realized by promoting the establishment of industrial standavds
and the dissemination of quallty control practice. |
The natlonal metvologlcal system is a measure for promotlng 1ndustrla11—'
zation and for ensuring equltable commerclal transactlons, through
establishment of industrial and legal mebrologlcal standard system and
through adeguate _callbratlon of * measuring 1nstruments_ based on such
system, . This is premised upon establishment of requisite -national
metrologieal standards, implementation of verification system for
quantities such as weight, length, which aré used 1for “ecommercial
transaction, and of calibraton services for industrial mefrolqgical

quantities.
2-3-1 Relevant Regulations
(1) Industrial Product Standards Act

The Industrial Product Standards Act was enacted in 1968 and subsequently

amended in 1979. The fAct aims at;

1. Enhancing the'reliability of manufactured product quality
Promoting exports bto the international market
Ensuring equitability of commercial transactions

Protecting the safety and interests of consumers

LS S - U5 B AN Y

Developing the industries
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1) Outline of the Act

2)

1. .Establishment of Standards Governing Mineral and Industrial
Produonts
The standards may apply not only to industrial products, but to any

product considered ealling for standapdization on grounds of national

interest including agricultural, forestry, fisheries, medical and

pharmaceutical products.

2. Certification

‘All:produéts for which an industrial standard has been established are

subject bto certification under the Thai Industrial Standards

Certification System, certain among them deemed pertinent are further

_subject to designation by the Minister of Industry for compulsory

certification to the relevant industrial standard. The Certification
Mark (TIS Mark) is attached to artiecles that have been certified upon
iﬁépéétibn'in conformity with the relevant industrial standard and the

prescribed mark must be displayed on all authorized articles.

‘Subsequent to authorization, follow-up ihspections are regularly

performed,
Competent Agency

The Industrial FProduct Standards Act 1is administered under the
éuthority-of the Ministry of Industry by the Ministry's subordinate

agénoy, TISI, which administers the fAct through its functions of;

1. Receiving applications for certification from domestic manufac-

turers and importers

2. Inspection of domestically manufactured and imported articles
covered by the Act and pegulation of manufacturers of such

articles
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'3, Supervision of certification mark usage

%, Other items entrusted.to TISI by the Industrial Product Standards

-Council
(2) Law of Weight and Measures

The Law of Weights and Meésufes was enacted in 1923, with the aim of
ensuring a uniform standardized and legalized system of weights and

measures, principally envisaging the domain of commerce.
1) Outline of Law

1. Units of Measure

Thailand acceded to thé Convention of Metre in 1912; te adept the
metric system as its basis, but traditional units also are légally
authorized.  Five units are defined that are length, surface area,

volume, mass and capacity.

2., Manufacture, lmportation, Sale and Repair of Measuring Instruments
The manufacturers, importers, dealers and repairers of weighing and
measuring instruments should be 'registered by the Ministry of

Commerce.

3. Verification
- Verification is pérformed in 2 forms; "initial verification” and

"secondary verification".
- WYeighing/measuring instruments used in ‘commercial transactions
required to undergo initial verification bear a certification mark

attesting to éatisfaetory verification,

- A fepéifed weighing/measuring instrument is required to be

submitted to secondary verificatidn, and cannot be returned to its
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owner or resold without satisfactory secondary verification.

- Manufacturers, importebs and repairers of weighing/measuring
instruments are required to register their private marks, which
are to be affixed to weighing/measuring instrument in order to

obtain certification.

- The verification of welghing/measuring instruments comprises
judgement of confermity with legal prescriptions presented by the
weighing/measuring instrument in respect of type' of instrument,

structural arrangement/materials, and permissible error,

- Holders of weighing/measuring instrument licenses are subject to
inspection regularly twice a year, as well as at any time by

authorized inspection officers,.

2} Competent Agency

3)

The Law of Weights and Measures is administered under the authority of
the Ministry of Commerce by the ‘Ministry's Weights and Measures
Division, Department of Commercial Registration, which has custody of

the prototype of the metre and ‘kilogramme assigned under the

Convention of Metre.

Industrial Metrology

There are no special articles regulating industrial metrology in the

Law of Weights -and Measures. However, TISTR undertakes responsibility

fgf management, mainkenance and supply of industrial mebrology
Standard under the Thailand Institute of Scientific and Technological

Research Act (TISTR Act).
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2?3u2 Government Authorities Congerned

Fig. 2.3-1 s 'desoribing the mutual relation betweén cdncerned.

organizations and: goVernment' authorities concerned. -in. the Cfield of

nation's indusbrial:standardizatibn,_testing, inspection and metrology.
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[
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Fig. 2.3-1 Government Authorities Concerned
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(1) Industrial Standardization and Certification
:TISI (Thal Industrial Standards Institute)

' TISI was establlshed as a department of Ministry of Industry under the

Industr1al Produet SLandards Act,

1.  Ogranization

- TIST -consiStS' of Office of the Secretary, '1echnlca1 & Foreign

Relatlons Division, Standardlzatlon Division, Certification Division,

Standard;zablon Promotlon .D1v1s1qn and Offloe of the National Codex

 Alimentarius Committee, and has 420 officials.

2. Functions

- To prepare and publish industrial standards;

'~ To grant licences for use of Certification Mark;
c- To promote the 1mplement1ng of Standards, '

-~ To represent ‘Thailand in international organizations for

'standardlzatlon-

- 'To be respon31b1e for 1nternat10nal food standards acthltles ‘in

Thalland and to cooperate with the Joint FAO/NHO food standards

programmes.

TISI conducts certification for 29 compulsory standards and all other

voluntary product standards.

" For examining directly the products to be used in the field of

architecture, civil, household and metals {the artiecles listed in

Table 2. 3-1 below), TISI ‘ouns a testing unit at Bang Yee-Khan in

'Bangkok whose'functioh is to test the articles when destined for

export.
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‘Table 2.3-1 Articles Subject to Test at the Bang Yee-Khan Testing Unit

) Field R . Product
Architective Clay floor tiling, Clay wall tiling, Mosaie tiling
-Architectural fittings Dormer windows, Teak fittings, Window frauies
Household articles Aluminium ware, Artificial flowers, Canvas shoes, Lealher gloves, Vinyl boots,

Polyethlene vope, Polyester fibre, Rubber boots, Rubber sandals , Safety boots, Toys,
Zip fasteners. . :

Metal articles Hollow etruded-aluminiun dlloy urticies, Aluminium and aluminiwm alloy plating

- | snd sheeting, Anodized aluminimn articles, Galvanized steel stable_ conduits,
Threaded-end galvanized steel piping, Steel piping, Steel walter piping, Structural
steel, Tinned steel plating

Source: TIBI

2)

flcoredited Testing Laboratories

TISI, the juridical body of the Industrial Product.Standards Act, has

all power in execution of testing/inspection specified by the Act.

TISI,- howeveﬁ, accredits other national organizations, national

testing laboratories and ‘other publie institutions as accredited

~testing laboratories te enbtrust nedessary testing puﬁsuant to Article

5 of the Act in view of the inadequate testing faciliteis of its own.

So far 49 organizations listed in Attached Table 5 have been
accredited by TISI. TISTR and D35 shown below perform many

certification testings every year.

TISTR {(Thailand Institute of Scientific and Technological Research)

TISTR was founded in 1963 as a public corporation under the.Thailand
Institute of “Secientific and Technological Research Act, placedrunder
the jufisdietion of thé_Ministry of Science, Technology -and Enérgy

{MOSTE) .

1. Organization

TISTR consists of Office. of GCovernor, Office of Policy and
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Planning, - Office of Administration, Service Group, and Research

and’ Development Group, and have 726 personnel.

2. Funcbion
< To conduct research and provide technological services to public

and private organizations, thus contributing to the economic and

social development of the country.

-~ To conduct scientific and technological research " aimed at
effective ubilization of natural resources, with a view to
enhancement of the health and welfare of the people, conservation

of the environment, and development of the national economy.

- To disseminate the results of scientific and technological
hesearch, with a view to enhéncing productivity in accordance with
national policy in the interests of the country's agriculture,

industry and commerce.

-~ To train research engineers in different domains of science and

technology.

- To provide testing, metrological and other scientific and

technological services.

DSS (Department of Science Service)

. NSS was founded in 1891 as a branch of the Royal Development of HMine
and Geology and it was subsequently placed under the Ministry of
Fipance, then transferred £to MOSTE in 1979. The Department

discharges, notably, the following functions.

- To serve as the Government's scientific and technological research

institute.
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3)

- To provide services to public and  private organigations "in

chemical, physical and biological analyses.

- To conduct scientific and technological research to contribute to

the effective utilization of the pations' natural resources and

industrial/agricultural water sources.

- To provide analysis and testing services for certifying and
controlling the quality of industrial praducts, foodstuffs and

beverages.

- To provide publie and private laboratory personnel with training

in chemical analysis.

-~ To provide information services in scientific and technological

fields.
Quality Control

Dissemination ofrquality control praofiees in priﬁate entebprises is
undertaken by TISI through enforcement of the industrial standard
certification system, in the form of initial inspeeﬁion.effecﬁed.priop
to grant of licence, on quality control practices in the factory, and
in follow-up. inspections effected thereafter, Training and
dissemination activities in quality control are also undertaken by the

following organizations:

1. Thailand Management . Development and Productivity Centre
Thai/Japan Technology Promotion Association
QC Association

Thai Management Association

5 B — N O A8

QC Headquarters
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(2)

1)

2)

The - two organizations heading bthe above list are those that are
dedicabing the active efforts in the dissemination of quality control

practices,

Metrology

weights and Measures Division, Department of Commercial Registration,

Ministry of Commerce

Matters relevant to legally regulated metrology are administered by

this DiVisibn under the Law of Weights and Measures.

1. Organization
The Division comprises the four Subdivisions of Registration, of
Standards, of Verification, and of Inspection, and it further operates

23 proviﬁcial branch offices.

2. ‘Functions

The Division performs such functions as registration of enterprises
engaging in metrological activities, maintenance and management of
meﬁroiogicai standards, verification and periodical/cn-the-spot

inspections of wmeasuring instruments,

3. ‘Maintenance and management of the prototype

The prototype of the metre and the prototype of the kilogramme
assigned from the International Bureau of Weights and Measures are
entrusted to the maintenance and management of the Weights and

Measures Division.
National Committee on Metrology

The committese  was established in 1985 to constitute the central

‘authority administering the establishment, maintenance and management

of national metrological standard.
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1. OUOrganization _
The Commibbee comprises 8 members, 7 Vice Ministers representing

relevant Mipistries, and the Vice Minister of MOSTE who is the

chairman of this committee.

2. Functions

The Commitﬁee operates in two Sub-Committees. . The Sub4COmmittee on
Metrology is engaged mainly in aséembly of infbrmation and data on
metrological standards, and the Sub-Committee on laboratory accredi-
tation is concerned mainly with determining the institutions to be

charge with maintenance and management of metrological standards.

3. Ass1gnement of metrologleal standards to various 1nst1tut10ns
Currently, the dlfferent metrological standards have been assigned by
the National Committee on Metrology to the various institutuions as

set forth in Table 2.3-2.

Table 2.3-2 Assignments of Metrological Standards to Institutions

Standard Unit megzii{,’émmry’ Secondary standard Working standard

Length D3S pSss TISTR DS8S MOC
Mass MOC  DSS jS] TISTR TISTR MOC
Elgctric

DC, Low Frequency TISTR TISTR Dss TISTR DSS

High Frequency TISTR TISTR  -DSS TISTR DS3
Temperature TISTR TISTR = DSS TISTR D53
“Volunie, Flow Dss MOGC MOC
_ Pressure Ds3 TISTR TISTR

Force Dss - TISTR TISTR
Density : TISTR TISTR
Viscosity TISTR TISTR
Hardness TISTR TISTR
Acopustics DSS TISTR TISTR
Photometry TISTR TISTR TISTR
Non-Ionizing Radiation TISTR TISTR TISTR
lonizing Radiation E{;
Standard Gas
Source : NCM
AEP : Office of Atoinic F‘nelgy for Peace
Note : The underlined institutions will be responsible for maintenance and management of metrological

standards in the future.
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3) Institubions Designated for Maintenance and Management of Industrial

Metrological Standards

.The two institutions deéignated. for maintenance and management of
_industrial metrological standards are TISTR and DSS. Among the
functions attributed'to TISTR is that of maintenance and management of
metrological standards, and Testing and Standards Centre of TISTR
ouprenbly undertakes these functions for the domains of electricity,
thermomebry, photometry and radiation. On the other hand, while not
officially so.empowered, in consideration of equipment and cépability,
D35 is expected to take responsibility for the metrological standards

related to mass, length, force, pressure and acoustiecs in fubure.

2-3-3 Industrial Standardization
(1) Industrial Standards

It is prescribed by the Industrial Product Standards Act that industrial
standards are to be established, amended or modified on the authority of
the Industrial Product Standards Council, with the practical groundwork
undertaken by the Technical Committees and the Standardization Division of
TISI.

Since 1970, when the first industrial standard was established, a total of
?OO standérds haﬁe been set up, and capability of formulating standard is
abouﬁ 100 standards per year. The standards so far established are as set

forth in Table 2.3-3, classified by field of application,
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Table 2.3-3 Status of Establishment of Industrial Standards
- Classified by Field ' _

Fleld 20~71 | 72~76 | T~B1 | 82~786 g7 | Total
Chemical - o 1 15 22 38 e | 8k
Mechanical enginesring - 14 a2 b 33 : 6 4 e
Agricultural pf_oducts ) - 3 15 14 . S T
Pl_asticproducts' ' - 8 G 16 - - : 24
Electrical engineering 5 _ 15 18 14 ) 5 ' 5.7 .
" Consunier products 3 21 17 27 4 72
Pulp & paper - 3 10 6 = “19
Metaliurgical - 18 . 21 20 & . 65
Givid engi_neering&f : . i8 10 99 o Y
constiugtion neaterials
Architectural i | 20 4 13 1 32
Textiles 1 13 2 ) 9 - .
Non-.metalﬁc products - 3 9 23 5 40
Foad 2 34 20 20 3 19
Electronics/Communications - 1 - . 4 - 5
Others _ - 1 4 T - i2
Total i3 187 200 260 0 | 700
Source: TISI

Note: - Excluding sub-standards

The problems underlying industrial standards in their relation to the

current status of industry are, notably, that:

1. The rate at which industrial standards are being developed is below
the needs of developing industries, This may lead to Ehe lag éf

industrial standardization.

2. The existing organization for drawing up industrial standards is
inadequate, and calls for enhancement of capabilities, in order to
permit the setting of appropriate industrial standards matched'to.the

needs of industry.
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3. There 1s a shortage of personmel pogsessing requisite knowledge for
developing industrial standards, i.e. versed in relevant foreign
 standards as well as in the differences between Gbhe currently

attainable leVels of domestic and foreign produet gualities.

4. There  is need of 'modifying the current practice of giving equal
- weight, e.g. in terms of testing method, to requirements dietated by
_:pénéideratiOns of safety and of product performance. Separate

provisions should be formulated according to the purpose for which

- each particular industrial standard is being drawn up.

5. Industrial standards currently established differ in their form from

standard to standard, and lack consistency in form.

6. Practical application of industrial standards needs to be diffused to

factory level.

Thus; conbinuing efforts need to be directed in the first instance to
Eésting for the purpose of assembling the basic data needed for déveloping
éSséntial industrial standards to constitute the foundations of industrial
Standardization. To this end, the current insufficiencies in testing
facilities and in proficient personnel call for supplementation through
acquisition of requisite eguipment and through expansion of personnel as

well as effective training programmes.
(2) Industrial Standard Certificabtion System

Industhiél standard certification system applies to all product standards
whiéh cover roughly 80 percent of all industrial sﬁandards. 0f these
products standafds, compulsory certification is applied on those governed
by thé 29 standardé listed in Attached Table 1, enforeced for such reasons

as consumer protection, public welfare and economic efficacy. And the
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products listed in Abtached Table 2 are to be compulsory in the near

future.
(3) Quality Control

The dissemination of guality eontrol practlces among prlvate enterprlses
is being actively promoted by TISI through extension of bhe certlfleatlon
system, Dissemination has attained a fair level among foreign afflllateq
and export oriented manufacturers, and among others'manufacturing for the
domestie. market, concern for guality control 1is eherging in,_the large
scale enterprises,'bﬁt further efforts are needed_fdr diffusion.down to _

medium and small scale enterprises.

The problems underlying the dissemination and promotion of quality control

are, notably, that:

1. There is a shortage of instructors and of suitable teaching aid

documentation and materials.

2. Factory workers need to be trained. Necessary. education for promotion
of standardizatoin activities emphasizing the notion of guality

~control is not established within enterprises.

3. The concept of gquality control circle activity whieh is very effective
for promotion of guality control has noﬁ diffused to smaller Fadtories

with less than 200 workers.

Accordingly, it iIs urgent need to train personnel who are able to promote
standardization and gquality conbrol. The role of traiﬁing personnel
should'be:played mainly by TISI. And for this reason, TISI is required to

obtain appropriate. training capability. .
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(#) Testing Associated with Research and Development

Research and development in industrial field 1is among the functions
attributed to TISTR by the TISTR Act. TISTR is actively contributing with
effoirts aimed at enhancing the level of Thai industrial products. Tests
performed 6n:reqUest have doubled between'1981 and '85 in terms of revenue
from fees and cases, - to attain 3. million‘ BT and 3,500 cases. The
equlpment avallable at the TISTR can be seen that the majority represenhs
1nstrumentat10n of a general nature e.g. ammeter, voltmeter and mulbi-
meter Speclallzed equlpment remains to be acquired. Best use is being
made of gvallable facilities, but the llmltatlon in available eqaipmént is
proiongihg the time between ahplication for testihg and issue of results,
while inadequate calibration is impairing the aceurécy-of reéults.

The:_current siﬁuation, however, is that manﬁfﬁcturers' are obliged to
acéord'priority_in theirrinvestment plans to extending and improvingrtheir
productive equipment, with little surplus funds a#aiiable to them for
acquifing and eﬁtending their testing facilities. For this reason, it
behooves upon TISTR to extend its testing équipment, to permit furﬁishing

accurate-énd rapid results of testing.

2-3-4 Industrial Standard Certification System
{1) Outline of Industrial Standard Certification System

All:production associatéd with industrial standards governing products are
subjéct-to ceftifiqation, of whiéh, those governed by the 29 standards are
further subject to compulsory certification, and this latter category of
stahdards is gradually being extended.

The 1ndustr1al standard certification system is administered by TISI, but

11m1tat10ns 1n available testing equipment have led TISI to accredlt okher
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government and public institutions for undertaking tests on _r‘equest; from

and

on behalf of TISI.

Current Status of Certification Test Execution

(2)
1) Applications Field and Licenses Issued
The statisties covering the execution of certification testing TISI
performed are as reproduced in Table 2.3-U4. Over 7O per-'cent of the
appllcatlons 1ssued relate to agr'loultut‘al products, mostly llmlted to
taploea. Thus, whlle quantltatlvely the certification activities are
currently largely limited  to agr;cultural products, in qualltatlve
terms, bhe coverage of product categorles represented by the
appllcatlons and license issues is seen to extend over all areas
fields covered by the standards, which attests to the dif‘fusion
already achieved by the industrial standard certification system.
Table 2.3-} Number of Certificaton Applicants and Licenses
' 1988.3.31
No. of . Mo. of product standard . No.of product
. product fmplemented ’ certified Numberel | - Number of
No. fietd standard applicants licenseas.
published inNo. % in No. %
1 | Chemistry 74 71 95.95 20 10.10 104 93
2 | Mechanical o 87 87.00 14 .07 80 82
| engineering )
3 | Agricultural products 38 37 97.37 2 455 | 2,084 1,639
4 Plastic and Plastic 31 31 100.00 4 2.02 10 5
products : :
5 Electrical engineering 54 51 04,44 - 20 10.10 162 i1
8 Consumer’s products g4 g4 100.00 21 10.61 94 R 73
g | Fundamental standards 34 19 55.88 0 0.00 ¢ 0
g | Plupand paper 25 24 96.00 6 3.03 16 16
g | Metallurgy 76 61 80.26 24 12.12 | -162 - 186
10 | Givilengineeringand Cq9 54 $8.35 19 9.06 200 170
construction materials
11 | Architectural 39 35 89.74 | 22 1.1 | 191 160
12 | Textiles 54 28 51.86 1 051 1 1
13 | Non-metal pro‘_it_ncts _ 80 43 53.75 i3 651 170 94
14 | Food 73 72 98.63 25 1263 | 126 T
total 821 677 = 198 30.76 | 3,390 2,676
Note: including basic standard

Source: TISI
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Certification Testing Performed in the Past 4 Years

Records of certification testing commissioned to various accredited
testing laboratories during the past 4 years from 1984 to 87 -
reproduced in Attaohed Table 3 ~ indicate an annual increase of around
20 percenL wlth the exoeptlon of 1987, and reached almost 5,000 cases

handled in 1986. The correspondlng figures for TISI - Attached Table

_ 4 - 1ndloate a figure of 6,215 samples tested in 1987.

However, con31derable number  of the samples were tested by using

testlng Faellltles of the appllcant manufacturers under the

supervision of TISI officials, because of insufficient capacity of the

accredited testing laboratories

it is'notable that, of the 49 accredited testing laboratories, less

than half were actually entrusted with testlng during the past 4
years, and even those laboratories called upon covered only a limited
range of testing work. The predominant part of certification testing

has been performed in the hands of DSS and TISTR. DSS, in particular,

" has actually undertaken testing in all of the domains covered by

industrial Standards, and in terms of quantity also, it bhandled more
théﬁ 4o perceht of the testing work. This is followed by TISTR, which
alsoc has a range of testing ecapability second only to PSS, and it
handled over 30 percent of the work in 1986,

Classified by domain, the applications for certification testing -
reproduéed in Table 2.3-5 - have progressed steadily in such product
calegories as chemical, mechanical, electrical, metal, civil engineer-

ing, architecture, non-metallic and foodstuffs, with agricultural

. products considered a category apart.
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Table 2.3-5 Trend of 'ﬂpplicat10ns for Industrial Standard Cértification
Testing Classified by Industrial Fields: ' ' '

Industrial field 1984(%) 1 - 1985(%) 1986 (%) . - 1987 (%)

Chemical ' 126 (36 922 (5.4 33 (68| 207 (60
| Mechanical 33 19.6) 273 (6.6 4 BT (a8
Agricultural products . 867 24.9) 369  (8.9) 233 @n § 27 15.9)
Plastics 8 o] 12 e} | 47 we | st oM
Eleetric : 572 sy | 839 (154 | 673 - (138 598 113.7
Consumer products 388 (1.1 444 (10 | 424 {8.6) - 363 (8.3)
| Pulpfprpet. S © e e | 23 0.6 38 - 08| 86 (L
Metallic 472 {13.5) 1,089 (26.3) 1,051 21.2) 1,081 124.8)
Civil engingering : -3io0 (8.9 1. 308 7.4) 934 (18.9). 544 (12.5)
Construction - 93 @n 139 @4 285. (68 ) 287 (6.6)

Textiles _ G 0.2 2 0.0), 0 ST -0 _
Non-metallic 38 {11y 350 @sn | o2 Go | 453 a0
Foud _ : .. 998 (6.5 269 6.5y {928 6.6y | 306 7.
Electronics/ communications 18 sy | -4 (0.1) . o 2O 2 10.03
Total 3487 {10000 | 4041  (100.0). [ 4,952 (1000 | 4362  (100.0)

Source: TIS]

Further 1temlzat10n of the figures 1n Table 2.3-5 1nto tests under
_compulsory and non- -compulsory standards results in Table 2 3 6, which
reveals that the tests performed under the 29 eompulsory standards
.have 51gn1flcantly exceeded 2,500 per year w1th ‘the excepblon of
_198?. The marked diminution noted ‘in agrlcultural produets (1 e.
tapioca from 8l in 198u to 208 in .1988) can be attrlbuted to the fact
that most eligible factories had already obtained the licenses applied
for. = All ‘the _remaining product categories bhave Séen signifieant
increasss_frmn year bto year in applicatidns'for ceriificatiﬁn. The
corresponding finges for non- compulsory standards alsd .hsée
"iﬁéreased, which further reflects the rising number of 1ndustr1a1
standards that have heen established during this perlod, as lndicated

between parentheses in the same Tablé.
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Table 2.3—6.?Pond of Applications for _Industrial Standard Certification
f?sting and -Applicable Standards Classified by Industrial
Iields and by Compalsory/Non-compulsory

_ 1984 1985 1986 1987
"Industrial field : Hon- ; : .

: Compitsory (ompuIs.Dw computsory (on?::»ol:sory Compulsory co:;u(:sory Compulsory <on‘:l:unlsury
Chemical 53 73 121 101 151 180 140 C o
o (D (14) ) {20} ) (14) @ ()
Mechanical 194 141 161 112 205 149 86 ) . 81

- ) (o (6) (15 6 (186) - A6) (14)
Agricultural products 844 23 335 34 202 31 208 49

_ (2 (3 (2 (4) V) {63 (2 7
Plastics 8 12 47 31
Tt (4 _ N (6)

Electric 422 150 444 195 496 ¥t 459 139
_ 52 {15) (3) (18 (6) (20) {63 (186
Censumer products 295 93 341 103 - 331 93 249 114
@ (18 4 (13 () asy | . @ {19)

Pulp/paper 26 23 38 56
- (N @ (5) 4)
Metallic 3283 149 922 167 763 288 450 621

—_ 3 (an (3) (17 (&) un (3} (23

Civil engineering 310 306 934 544

: (12) {n (14) (18)
Construction 93 139 285 287
{10 (13 {15} 20

Textile 6 2

S (2} (2)

Non-metallic 38 193 157 130 18 5 378
o &) @ 8) @) a2 @ an
Food 66 162 193 101 227 T 229
, {1 (17 76 (18} (1 (26) 5} amn
Electronics 18 (L 4 2 2
(n () () ()
Total 2,197 1,290 2,593 1,548 2,383 2,569 1,154 2,608
C (22) (134) (25 (148) (27) {168} 27 (176)

Note:  Figwein( )showsthe number of applicable staundards

.Sburce: TISI

While the number of approved enterprises is seen from

Table 2.3-7 to

he 'incréasiﬁg' every year, it has barely reached 3 percent of

registered facfories, and cannot be considered to indicate a rapid

diffusion of the Certification System.

The number

of products

eertifiéd per 1icehsed'factory also averages only 2, indicating much

room left for enhancement of product gquality to the level demanded by

the industrial standard system.




3)

Table 2.3-7 Data on Industrial Standard Cerbification Mark

Upto1§84 ' Upto 1985 Up to 1986 Upto 1987.
Numberof. . 38,156 4,062 4,386 - | 3,487
enterprises applied , '
Numberof: - : 2,071 2,232 2,352 2,702
enterprises approved : :
Number of approvals - 4,255 4,531 4,774 5,658

Source: 1151

Expected and Actual Time for Obtaining Test Results

~ Table 2.3-8 reproduces - from data furnished by TISI - the time from

application to issue of test results, on 1§ compulsory and 18 non-
compulsory Standar'd products. The Table gives the expected and 'actual
figures, the latter in time'of average and worst cases. ' |

It is revealed from this Table that the actual time exceeds what is
expect'éd in almost a’ilI cases. The ratio of time between what is the
worst actual: case and. what is expected exceeds a Factor of 3 for 8 out _
of 12 prbducts in the 'eleetricai, for 5 out 8 products in the
metallic, and for 5 out T produckts in the machihery lines. Thé '
corresponding factors never reach 3 in the lines of pulp, chemical and

non-metallic products.
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Table 2.3-8 Expeeted Time and Actual Time

of Testing:

TS Cat ' . Expected| Actual ) Actual Mean
No. Ategory Product time wax, Ratio ween ratio
. o time time
11 | Electric PVC Insulated cables and flexible 30 300 10.0 194 0.72
0T cords
17 | Consumer Polyvinyl chloride p.ipes for 60 102 1.7 86 15
.| products drinking )
20 | Metallic Stael hars for reinforced concrate 15 99 6.6 45 3.0
: : (round} _
23 | Electrical ‘Ballast fluorescent. lamps 20 186 93 99 50
24 | Metallic Steel bars for reinforced concrete 15 Tt 4.9 ag 26
B S (Flefm'med)
.27 | Mechanical Gascylinders ad 253 2.7 47 0.50
. .30 | Chemical . Nitrous oxide for medical purpose 30 66 2.2 66 2.2
78 |Chemical. | Laundry detergent powder 42 52 1.2 52 12
196 - | Mechanical - | Automotive safety glasses 28 261 9.3 261 9.3
_ {faminated) ]
C211. -1 Metallie - Steel bars for veinforced concrete 15 141 9.4 40 2.6
{re-rolled) -
293 [ Electrical PVCinsulated aluminitm cables 30 288 9.6 127 309
309 | Consumar Mosquito ceils and sticks 30 29 1.3 34 il
products :
366 | Electrical Electric ivons 90 58 0.64 68 0.64
369 | Mechanical Sifely helmets for road user 30 127 42| 127 4.2
496 | Non-metallic | Lacquer thinner 20 34 1.7 29 1.5
520 . | Non-metallic | Autormotive nitroceliulose Jacquer ‘30 39 1.3 30 1.0
_ thinner _
631. | Consumer - Plastic containers for sterile 35 79 23 T 2.0
) products ‘pharmaceutical products
539 - | Cheinical . Carbon dioxide for medical use 30 35 1.2 35 1.2
540 Chemic_ﬂ _ ' Oxygen for medical use 30 85 2.8 a5 2.8
7 | Electrical Battery cbnt_aineré . 45 84 1.9 84 19
49 Metallic Arcwelding electrodes 45 42 0.93 47 1.0
64 | Electrical Copper conductors 25 177 71 et 7.1
86 | Electrical Aluminium conducters 35 232 6.6 88 2.5
92 [ Electrical Table-type fans 30 141 4.7 121 4.0
118 | Electrical Automeotive low voltage cables 29 8% 3.1 89 3.1
146 .| Mechanical | V-belts 7 60 8.6 60 8.6
226 | Electrical Polyester enamelled copper wires 22 53 2.4 53 2.4
- 236 | Elsctrical Fluorescent lanips 96 165 17 165 1.7
248 | Metallic Corrugated sheets 50 91 18 91 1.8
954 | Mechanical Bicycle frames 28 72 2.6 72 2.6
©276 . Metallic Steel pipes 45 135 3.0 95 2.1
279 | Electrical Insulators 15 68 4.5 41 2.9
291 . Meéchanical Hexagon bolts 45 vrb 3.9 58 1.3
300 | Mechanical | Track pins 25 . 466 18.2 456 18.2
3:?5 Melailic Aluminiam foil 14 59 4.2 49 3.5
343 | Metallic Water taps 90 38 | -o04z| 23 0.26
476 | Pulp - Stencil paper 65 77 1.2 77 1.2
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4) Testing Equipment in Relation to.Rate of Testing

Testing must obviduély'be perférmed using equipment. adeguate for'the
.. prescribed requlremenbs, and the. equ1pmenb manlpulaLed by personnel of
adequate proflclency, but there ex1sb clear limits  to the rapldlty.
with  which teqblng can be performed by a glven seL of equlpment
Execution of testlng at a rate beyond these llmltS eannot be
accomplluhed without multiplication of the testlng equlpment _
.. The equlpment currently available abt D33 and TISTR is largely adequate
in terms of performanoe but insufficient- in quantlty, and this latter
factor-ls tending to lengthen the time between application and issue
of test results.  In addition, some'of the eqﬁipment has bécome'worn
and can no longer eﬁsure the accuracies reqﬁired for testing in:

conformity with relevant standards.

Thus, while the certification system is in itself well established, the
problem lies in the time réquiréd between application and issue of best
results, which in burn hés impéded the desirable spreéd of the system
through industry. The lengthy time produces correspondlng delays in
letting the test results ‘be reflected in produch quallty for effectlve
enhancement of the technologlcal level of industry.

.The aoeredlted testing 1aborat0r1es are all loaded wlbh.thelr own kesting
work,-whloh has. to be performed with their llmlted_avallable equipment,
Thus, these 1abora£ories are not always in a positioﬁ.to respond readily
to. requests for testing from outside. ' As number of _teshing"for
éertificatoinris increasing by 700 annually, testing time will further be
lengthened if ﬁesting capacity remains ab present level. To SOlVelhhiS
problem, it is important for TISI to have testing facilities of.its_own :
and carry out certification testing directly. And testing time will be.

;prected to shorten.
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2_3;5 Standard and Calibration Servieeé in Industrial Metrology
{1) Mainktenance and Management of Primary Metrological Standards

As mentibned in Seetion 2-3-2 (2) 2), the National Committee on Metrology
serves  as the central authorlty that assigns to different governmenL
offices the 'respon31b111ty of " waintaining and managlng national
metrological standards. The metrological standards of interest to
induStry, relevant to scientific and technolbgical research, have ‘been

aésigned méinly to TISTR.
{2} TISTR
1) Metrological Standards

The metrolbgical' standards in each level and set-up of measuring
instruments owned by TISTR are as listed in Attached Table 8. The
~ levels of the standards in the custody of TISTR are:-

- Primary standards Electriecity (DC, AC - low and high frequency),
- thermometry, photometry
- 'Secohdary standards Mass, length, preésure

- Working standards Forece, hardness, viscosity, density.

In fespect of primary standards, in addition to three quantities cited
~above, radiation also has been assigned by the National Committee on

Metrology, bmt relevant equipment is yebt to be acquired. It is

planned to acquire the requisite equipmeﬁt, and to furnish calibration

sefvice; the same applies to other quantities similarly assigned by
-TISTR law, but for which the relevant standards and calibrating
_ equlpment are not available,

In the first 1nstdnce,_fISTR should undertake establishing the primary

standands COVePlng the quantities assigned to TISTR, and to have the
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2)

(3)

1)

standards made available as necessary to other institutions, and the

relevant techniques also need to be enhanced.
Calibration Service

Calibration services are provided by TISTR oh a wide range qf
instrumentation, including industrial, electrical and electronic
méasurihg.instruments, illuminometers and thermometers, ete, Requests
for calibration, however, are not frequent, and moréovgr are mostly

for field use instruments of relatively low precision.
Present Status of Metrological Standard
Electrical

TISTR is on the whole well equipped with facilities for accurate
calibration wofk in DC and low-frequency AC.

Calibration sérviees actually demanded of TISTR, however, have
numbered only 212 during 1986, but this still represented an increase
of 49 over 1984. The instruments brought in for calibration were.
mostly for field use;'of relati&ely low precisioﬁ, which could well
have been calibrated in-house, if appropriate equipment were available
within enterprises. -

This is a domwain where a rapidly increasing number of calibration
requests and a rising level of calibration work is'to be expected in
future, accompanying industrial'deVelopment. With réSpect to DC and
low—fréq&ency AC, the calibration equipment calls fdr supplemenﬁabion,
and for high-frequency AC, the standards need to be established, as
well as the equipment for calibration.

The current bechnical level of calibration service proved quite
adequaﬁe for responding to the reguests from outside owing to the
pfoject of Institute_-for Transfer of’ fndustrial Técﬁnoloéy .(ITIT
project) which was carried out from 1975 through 1982 between TISTR

and the Electrotechnical Laboratofy of Japan, but should require
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further enhancement to cover future demands in the domain of high-

frequency 'measurements, expected to progress in both npumber and

- precision with the advance of Thai industry.

Thermometry

The_thefmometrio standards and calibrating equipment includes fixed-

_point' systems = conforming with the 1968 International Praetical

Temperature Setting, as well as other equipment such as variable
tempefature vessel and standard resistance thermometers.

The instruments brought in for calibration have been mostly for field
use, of relatively low precision. The demand for calibrating
instfuments of higher quality and in increasing quantity can be
expected in future, with the progress in quality and reliability that
will come tp be demanded of produets. Facility for calibration in the

range below 0°C is yet upavailable, and demands involving this range

‘are ourréntly answered by calculated estimates, but relevant eguipment

can be éxpecbed to become indispensable with progress of

sophistication in industry.

"The technological level of calibration service has been raised to a

quite high level through Japanese and Australian technical assistance

and training programmes.
Photometry

The .equipment related to photometry is currently nearly quite
adequate,

Tﬁe primary standards for photometry has been supplied and is being
maintained and managed by the Electrotechnical Laboratory (Japan).

The Institute for Transfer of Industrial Technology (IT1T) project on

: photometfy; undertaken since 1975, has been brought to the level of

calibration accuracy close to that of the Japanese source laboratory.
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b)

Physical Quantities

Condition of maintenance for currently available equipment include

those covering mass, length, pressure, force, etc. are as follows:

1. Mass
The cufrently established mass standards, while accorded status of
standards for scientific’ research, are of accuracy that would rank

them as secondary standards.

2. Length

Standard measuring equipment covers very little more than micromebers

and height gauges.

3. Pressure, Force

Force standards are available in the form of proving rings and a

number of loading weights, and for pressure, deadweight pressure

testers and aneroid _barometefs' are available, but all outdated and

worn.

4, Volume, Flow

No facilities at all are available in these domains.

Calibration services furnished relative to physical quantities
numbered 65 in 1986. The technological level is low, aé.instanced by
the absence of capability for fractionation and multiplication of
calibrating standard masses, and it should be raised.

Physical quantities constitute the basic units.nét oﬁly,in comiterce
but also in'industry. TISTR is a sole organization which provides
these quantities; and for this reason; while it is mnot- aésighéd

custody- of the primary standards in this domain, it should: be equippéd

. with standards equivalent to primary, in order to let TISTR adequately

ensure its function of providing calibration service, .and consequently

to contribute to industrial development.

51



5)

6)

7)

_Radiation

Currently no equipment is available Ffor performing calibraticn
services. Establishment of metrological standard‘is projécted under a
5-year plan that started in 1986, training of personnel is under way
in'Jaban and other cbﬁntries .

To ensure this function adequately, TISTR should in the first 1nstance
establlsh the prlmary standards in-a wide range from infrared to

ulLrav1olet rays, and aecquire ecalibration equipment for illumino-

meters.
Acoustic, Vibration

No equipment is available to cover these domains and measuring

techniques need to be acquired.

1t should be equipped with standards and calibrating equipméht to

cover acoustics, in-view of the rising demand for calibration for the

‘noise level meter.

Hardness, viscosity, Density

Working standards are currently at disposal, but not calibration
service has yet been furnished. Such service can be eﬁpected to come
to be demanded in future, with enhancement of the technological level,

and -therefore, TISTR is expected to establish a calibration system by

 which it can adequately provide calibration service corresponding to

such emerging demand.
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2-3-6 Technical Pérsdnnel

(1) TISI

1) Certification Testing

2)

Certification testing is under . the charge of the Certifigatién

Division. Actual testlng operations, however, "are enbruéted to

' accred1ted tesblng laboratorles, to cover the insufficiently avallable

facilities at TISI, and no certification testing is currentiy

practiced within TISI.

1t is planned in 'TISI to extend its organization to -cover
certification Lesting undertaken in its own tésting facilities, with
the view to shortening the time between request for testing and issue
of test result, and to recruit testing engineers for this purpose.

The new centre to be established is envisaged tb undéftaké the
training of this freshly recruited englneers, as well as in -other.
testing/inspection institutions and in private enterprlses. ~Such

training will also constitute part of the technical cooperation.

programme,
Development of Industrial Standards

The development of industrial standards is under the charge of the
Standardizabtion Division, This Division conducts. simple testiﬁg fbr
development of industrial standards for products of daily use by 15
engineers. Bub lack of requisite festing equipment is_hampering'the
assembly of_data needed for the work of developing the standards.

It behooves upon TISI to contribute to improvement of quality of Thai
industrial products by being equipped with requiéite testing
facilities and to train tedhnicai personnel, in order to become fuliy

capable of drafting industrial standards that are matched to the
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3)

current level of industrial development while taking into account the

envisaged future attainment of indusktrialization.

Quality Cohtvql

Quality control is_under the care of the QualityVControl Sub-Division

-oﬂ_ thg_ Certificaiton Division, where 20 officials are in charge.

nginars and symposia are organized_ by the Sub-Division, but their

activity is hampered by the shortage of proper instructors and of

. instruction material, and demands emanating from industry cannot be

(2)

1)

fully satisfied.

To this end, TISI, as the national centre for pfomoting industrial
standardization, should take the lead by ﬁréining its own'peréonnel to
serve as.leaders capable of training personnel from outside in_the
matter of - standardization including quality control, and in this
mannér to contribute to disseminating and promoting standardization

and quality control.,
TISTR
Testing Asscciated with Research and Development

The technical personnel in TISTR engineering in testing associated
with research and development numbers 33. Such personnel are called

upon'to'undertake the study of new products from every angle, and to

devise testing methods suited to individual needs, and to establish

appropriate criteria for the tests. Specialists capable of such

exercise need to be considerably increased in number particularly in

the domains of electrical, electronic and mechanical engineering.

This should ¢all for the provision of an ample period of training

édministered under a systematlic programme to be developed for the

purpose.
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2)

Metrology

The technological personnel in the TISTR number 4 in eleotrieai
quantltleb, 3 in the phy31cal quantities of 1ength, mass, presuure and
force, and 3 in photometry, thermometry and radlatlon, totalling 10.
Of these. 10, 2 in electrical, 1 in phySLQal,_fahd 17 in
phbtometric/tﬁéermetric quéntities are _éngagéd .iﬁ"prbviding-
calibration service. Many of the staff have been sent abroad for
trainiﬁgzinciuding thainig under the iTIT:projeth”and pééééSé high
technicéi' proficiency. = Nonetheiéss, further adninistration  of
systematically planned training should be advisable in réédinéss for
increased demands Ffor calibratioﬁ in widening’ranges and domains thét

should be expected in future.



24 Background Circumstances and Substance of Request for Assistance

The’ devélppmeﬁt__of' industrial standardization, the disseminabtion and
-promotién'of qualibty control, the acceleration of certificatioh testing,
the establishmenﬁ of an adequate metrologieal systeh to serve industry,
the provision of an éfficieht oalibfétion service, and the performance of
.rtesting for research and developmeht are all wmeasures tﬁat have been_'
_accordéd due Importance for the industrial development of Thailand, and
édopted in national policy.

The:curbeht-status_of these measures, however, still refains a number of
prébléms calling'for improvement, and these circumstances have led to TISI
and TiSTR.filing requests for assisﬁance, as noted in Chapter 1.

The_ two requests were subsequentiy merged into a single requést. The
Preliminary Study Team for Grant Aid and Gontact Team For Technical
Cooperation, in consultation with the Thai Government, confirmed the
follawing'points.on the maktter of establishing the'two_Centres - Tor the
Industrial Standardization, Testing and Training Centre and. for the _

Industrial Metrology Testing Service Centre.
{1)'0b3ective

The objéctive of the Project is to construct necessary facilities and to
provide necessary equipment to implement development programmes' of

industrial standardization, testing and metrology in Thailand.

(2) Administering Government Offices

- Ministry of Industry

- Ministry of Science, Technology and Energy
" (3) Implementing Agencies

~ Thai Industrial Standards Institute

- Thailand_lﬁstitute of Scientific and Technological Research
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(4) Project Site

~ Bangpoo Industrial Estate, Km 34, Sukhumvit Road, Samutprakarn Province -

(5) Principal Project Components

1)

"2

Buildings

- Industrial Standardization, Testing and Training Centre

- ,Indﬁstbial Metrology Testing Service Centre

Equipment

4. TISI

Equipment of ba51e and ‘urgent neéed for the use of formulatlnU natlonql

~industrial standards, and for 1mplement1ng oertlflcatlon (testlng and

mmhﬁycmmmﬂ)

The domalns of appllcatlon to be covered are 1ndustr1al standardl—
zatlon, and testing on material and mechanical properties, electrical

and electronies, and chemical,

2, TISTR
Equipment of. ba31c and urgent need for the use of national metrology

(exeluding . commercial metrology) and testing for. industrial research

| and development.

The domains of application to be covered are:

- For metrology : Mass, length, force, pressure, volume, fluid flow,'
‘photometry, radiation, acoustics, vibration,

electrical, electronics, temperature

- For testing : Materials, and mechanical properties, ‘electrical

anq electronies, chemistry and biochemistry.'.
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CHAPTER 3 CONTENTS OF THE PROJECT

3-1 Objectives

The objective of this project is to promote industrial development in
Thailand by establishing the following two Centres as nuclei of promoting
industrial standardization and certification, and industrial metrology and

calibratoin service, etec. respectively;

1. Establishment of the Industrial Standardization, Testing and Training
Centre: as nucleus for promoting industrial standardizaiton and
certification

2, Establishment of the Industrial Metrology Testing Service Centre: as
nucleus for establishment of industrial metrological standards,
promoting calibration services and conducting testing associated with

research and development

3-2 Examination of the Request for Assistance

The above request received from the Thai Government has been examined for
determining the expected volume of certification testing work, the
substance of training programmes, the metrological standards requiring to
be established, maintained and managed, the expected demand for testing
associated with research and development, the estimated staffing and
budgetary requirements for effective operation and maintenance of the
establishments, and obther relevant aspects. Concordance with other
technical cooperatoin project was also laken into consideration, which led
to the adoption of a period of 5 years as the duration of the immediate
project, i.e. bto furnish capacity sufficient to cover demand to be

expected at the end of 5 years from establishment. With particular
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respect to training facilities, however, it is neCesSary t0 be facilitated
that these “Centres are able to act 'as permanent natibnal centres for
"training; B | '

__The foregoing ~examination resulted in plans_ fdb' the:_twp'_Centres as
presented in what follows, to provide the functions and éctiVitiéé'during

the first years of operation as deseribed in Seetion 3-3-1.

'3~3- Project Ouiline

3-3-1 'Functioﬁs and Activities of the Centres

{1) The InQUStriél'Stanaardization, Testing aﬁd'Tfaining Céhtre

1} Testing fef'Develqpment_of Industrial Stgndardé aﬁd for éerbification

Testingé for_deuélépment“of industrial standards and for éertificatioﬁ

are.to.be conducted. Priofity should be givenfdﬁfiﬁg the firéb'yeérs
£oltest$ for development of industrial standards in industriﬁl’séotors
which are expected to develop remarkably in the near future, and
ceftifiqation tests relevant’ to compulsory standards and -to those
expected to be'compulsory in the near future. | |

Estimated fipgures for certification 'testing in a year is .shown. in
Table 3.3—1, and estimated figures for dévelopment of industrial

standards in a &eaf are 150,

59



‘Table 3.3-1 Estimated Figures of Testing by Industrial Fields

Industrial Field : Figures

Chemical : 200

" Mechanical _ _ . 200
Agricultural Products 230
Plastics © 25
Electrical : 500
Consiiner Products : 326
Pulp/Papet- : : 30
Metallic 850

- Civil hngmeelmg _ 470
_ Construction 185
- Textiles . : ' 5
Nou-tietallic 280
Food ' | 250
Electronies/Communications 5
Total _ _ 3,555

Soulce Study Report on Development Programmes of Industrial Standatdimtmn,
“Testing and Metrology in the Kingdem of Thailand,

2) Training for Standardization and Quality Control

With the view to enchancing t:eo_fmical eapability for quality control,
training is to be conducted for the personnel to become leaders for
industrial si.:ér'}da...r*dization and quality control in TiSI, in accredited
testing laboratomes, and in pr‘lvate enterprizes. Prioriky should be
given during first years bto T1s1 personnel and to btrainees sent {rom
accrediked testing laboratories. For thlS purpose, 6 leckturers are
estimated to be trained during the first years. |

Expected numbers for personnel training by each course in a year are

shown in Table 3.3-2.

Table 3..'3?2 Expected Numbers for Personnel Tréining by Each Course

Courses "~ Numbers
Industrial Standardization 15X 4times X 2CP
| _Qt.lal'ity Control Leader : 15X 4times x 2CP
Quality Control Staff 15 3¢ 4timas ) 2CP
Design of Ex;ﬁeriments ' 15X 2times ) 2CP
On-Line QC o _ 15X 2times x 2CP

No!.e CP means Thai counterpattis
Source Study Report same 48 referred to in Table 8.8-1
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3) Training for Promoting Enhancement of Tesbing.Techniques and Skill

Training courses are to bé "organi'zed fo_r"‘p_eréonnel from pr*_i\ralie
enterprises and accredited testing laboratories, uit_h . tilie s view to
enhancing testing techniques énd practices, .PriQr'ity should bg giyen
dur*ing the first years to basic t;es.ting- practice and to practical
applications of testing. _ _ '

Expecked 'numbers. for personnel training by'_each course in a year are

shown in Table 3.3-3.

Table “3.3-—3 Expected Number for Personnel Training by Each Course

Course | Numbers _
Electrical - 5X 1limex ACP
Electronic 5 1timc; % A4CP
Machinery 53¢ 1time X §CP
MaPtfg;iift‘:ies of Matter 5X 1tilt]e?<-4cp

- Chemical ' . . KX 1time x:3CP .

Note: CP means Thaicounterparts
Source: Study Report same as referred to in Table 3.3-1.

i) Technical Guidance and Consultancy Services in Industrial St_andér-di—

zation, Quality Control and Testing

Visiting guidance and consultancy services. are to be conducted .on
factories intending to appiy for cer-tif‘ication '1ic_ehse, 'thc.)s'e activély
furthering standardization and quality control practice, and l, those
desiring té enhance- their in-house t;es.ting capability. VPr"ior'ity
should be given during the first years  to 'factori_es' manﬁfa'clturing
products governed by compulsory standards. |

Expected figures in a year are shown in Table 3.3-4.
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5)

6)

o

table 3.3-4 Expected Figures for Technical Instruction

Field Figures

Standardization, Qual_ity Control
Factory Survey, 25
Roving Consultancy

Testing :
Factory Survey, 15
T'echnical Guidance

Source: Study Repoert same as reforred to in Table 3.3-1.
Planning

Surveys and studies are to be conducted on methods best adapted to

current demestic conditions for promoting standardization and quality

control practice.

Procedure and method are shown below.

1. Implementing study of presently adopted method in Thailand in each
field.
2. Implementing study of method in industrialized countries on the

same kind of field of item 1 above,

L0

. Examining of the correspondint method to current state of Thai

industries.
Technical Information Service

Information on'standardizabion, quality control and testing is to be

served,
Testing on Request

Iﬁ éddition to the tests referred to under Section 3-3-1, (1), 1)
ébOVe, chemical analysis of samples, testing of specimens and other
tesﬁiﬁg work requested by private enterprises are to be performed for
assisting their efforts in improving product quality. Priority should

be given during the first years to requests brought in from public
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testiﬁg' institutions and from factories manufacturing products
governed by compulsory standards.

Expected figures in a year are shown in Table 3 3 5.

Table 3.3-5 Expected Figures for Testing Service by Each Field

Industrial Field Figure

"Chemical ’ 160
Mechanical 100
Agricultural Products 100
“Plastics 10
Electrical : : 300
Consumer Products . 150
Pulp/Paper 10
Metallic - . ' - 450
Civil Engineering 200
Construction : ' ' - 200
Textiles 5
Non-metallic 150
T'ood _ 150
Electronics/Communications b

Total - 1,830

Source; TiSI

(2) The Industrial Metrology Testing Service Centre

1)

Metrology

1. Establishme'nt of a National System for Ensuring Availability of
Industrial Metrological_Standards

A national system adapted to national needs and conditions is  to be

established for 'ensufing proper availability. of the metrbiogical

standards assigned to TISTR, and within the .scqpe eoﬁeredﬂ by the

Centre's calibration_gervioes, to establish.the corresponding.in-houée

system for the relevant metrological standards. = Priority should be

~given during  the first years to establishing a national system in

electrical, thermometric, photometric and radiation quantities,
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2. Establishment, Maintenance and Management of Industrial
Metrological Standards
Primary standards which are assigned to TISTR by NCM are to be
established, maintained, and made available to other laboratories and
secbors within the Centre, aé well ‘as to other public institutions and
private enterprises. Further, standards are to be established and
made available - covering 'viscdsity; density, hardness and other
qUantities, as necessary. Pfiority should be given during the first
yearg to establishing, maintaining and makihg. available primary
standards covering electrical, thermometric, photometric and radiation

gquantities,

3. Imbrovement of Calibration Accuracy; Extension of the Scoﬁe of
Calibration Services; Development of New Calibration Techhiques
The metbblogiéal standards and calibration equipment of various levels
is to be modérnized, to enhance the accuracies obtainable in
calibrabing metrological standards within the Centre, as well as in
public institutions and private enterprises. Further, new calibration
methods and techniques are to be developed. Priority should he given
:during”the first years to calibration of Instruments for measuring
phjsieai quantities (length, mass, volume, force and pressure} and
temperature, as well as electrical, acoustic and photometric

- quantities, which are in significant demand of calibration.

4. Calibration Services

Calibfation services are to be provided to other sectors within the
Centre, to public institutions and private enterprises. Visiting
calibration service is to be provided, with coverage gradually
éxtended to an increasingly wide range of private enterprises.
Priority should be -given during the first years to calibration of
- instruments for measuring physical quantities_(length, mass, volume,
force, pressure) and temperature, as well as electrical, acoustic and

photometric quantities, which are in significant demand of
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2)

calibration.

'Expected figures for calibration service by .each quantiby in a year

are shown in Table 3.3-6.

Table 3.3-6 Esxpected Flgures for Calibratmn Service
- by Each Quantlty ' c

Quantities _ : " Figures
Physical Quantity ' 300
Electrical ' 760
" Thermometric : 180
Photometric ' : . B0
Acoustic . _ _ L
 Total | 1,330

Source: Study Report same as referred to in Table 3.3-1.

5. Teehmcal Information Service

Techmcal 1nformat10n servme is to be prrqvi_ded'_'_to other sectors
within the Centre as well as to publlc in's-t.itutions and p}-ivate
enterprises, in such forms as publigation of reports on bechnical

research and circulation of technical information.

6. Technical Guidance and Dissemination Services

Technical guidance and dissemination services are to be provided in
such forms as btechnical conSultancy, training courses and seminars,
with the aim of disseminating me'trology-mind'édnéss.- E'xchanges; and
international comparisons are to be made with ‘the ‘ASEAN countries and
with advanced nations. Priority should be given during t_he first

years bto supplying public institutions and private entebpfi_s_es_with

opportune and pertinent technical information,

Testing_

1. 'Iestmg Associated with Research and DevelOpment
Various testlngs are to be performed " in conformlty with mternatlonal
and foreign standards, and for research and develOpmenb in industrlal-

field, with a view to promoting 'e'xports'. Priority should. be 'given'
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dubing the first years to testing in the domains of electrical and
'electroﬁios, materials and mechanical engineering, chemical and
. biochemical.

Expected figures for testing service by each field in a year are shown

_in Table 3.3-7.

Table 3.3- -7 Expected Flgures for Testing Servxce
S by Each Field

_ Field " Figures
- Tilectrical/Electronie - 1,000
_ Material/Machanical 1,500
Chemical/Biechemical ' 2,600
Total : _ 5,000

Source: TISTR

2. Testing on Request

Testing is to be performed in response to requests from private
.enterpbises, public institutions and testing laboratories. Priority
. should be given during the first years to requests received from
public institutions and testing laboratories in the domains of
électriéal and electronics, materials and mechanical engineering,
chemical and biochemical.

Expected figures for ‘testing service by each field in a year are shown

in Table 3.3-8.

Table 3.3-8 Expected Figures lor Testing Serviee by Each Field

Field figures
Electrical/Electronic 250
MaterialiMa_chanical 350
Chemical/Biochemical 600

Total 1,200

Source: TISTR
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3. Training

Tréining‘ is Lo be administered: with the aim of .lettihg personnel
acquire and improve their testing ecapability, and of ehhancihg their
capability for dealing With_new products énd prooesse#; The activibty
is to be extended to other testing _institﬁtions"and to -private
enﬁerprises. Pﬁionity should be'given during the first yeafs'tb'basic'
testing practice'.and' to practical aﬁﬁlications of testing in the
domains of electrical and electronies, materials and mechanical
engineering, chemical and biochenical.

Estimated numbers for personnel training in & year are shown in table

3-3‘9:

Table 3.3-9 Numbers for Personnel Training

Field Numbers '
Electrieal 5 time X 4CP
Ele'ctl.‘onics 5% 1time X 4CP
Materials/Machanical X 1timeX 4CP
Chéﬁiical/Biocheﬁiical 5 X 1tinie X 4CP

Note: CP mearis Thai counterparts
Source: Study Report same as referred to in Table 3.3-1.

4, Technical Information Service
Technical information service is to be provided to public institutions

and private enterprises.

3-3-2 Organization

(1) The Industrial Standardization, Testing and Trainihg'Centre

The envisaged personnel organization of the Industrial'Stahdardization,

Testing and Training Centre is presented in Fig. 3.3-1.
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TISI

The Industrial Standardization, Testing and Training Centre

L5} 2 3 s s . . . . .
Testing Section Administration Seetion _ Training Section

Litectrical and Electronies Group '

1 Mechanical Engineering Group

—  Chemical and Biechemical Group

—  Materials Testing Group

Fig. 3.3-1 Organization of The Industrial Standardization,
Testing and Training Centre

—1

Calibration Group

1) Funetions

The functions of the three sections constituting the Centre are as

deseribed below.

1f Testing Section

In order to shorten the excessive time currently incurred between
_ application for certification testing and issue of test results, and

eoﬁsidering the expected future additional demands for certification,
_ ﬁhe Testing Section is to have 4 Groups separately éovering the
.dii‘f‘ér'en.t domains indicated by their designations. The Calibration

Group is to ensure maintenanée of requisite accuracies in the measur-

ing equipment operated by the foregoing # Groups.
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2)

2. Administration Section
The Administration Sedbion is to be charged with operations relevant
to certification and licensing {except actual testing), to. training

(except aetual tralnlng work), as well as general admlnlstrative and

clerical work.

3. Tralnlng Section

The Tralnlng Section is to be charged with aet1v1t1es for tralnlng for

standardlzaton 1nelud1ng_ gquality control,- togeLher with anelllary

operations.
Staff

The personnel required to staff the Centre has been estimated as given

below.

1. Testing Sectien

Statisties covering the past several years indicate an ennual increese
of around 700 applieations'for certification testing, meaning that in
5 years an addltlonal 3,500 testing would have to be handled over and
above the current demand. The number of bestlng handled by a stafl

could be expected to be about 35 (ef. Mo - 50 in same kind of

laboratories in Japan}, with adequate training, to be administered

also to freshly recruited'personnel. This assumption has yielded the

figure of 98 indicated below in Table 3.3-10.

2. Administrative Section
This Section is to be charged' also with the work of'_feeeiving
appllcatlons for certification testing and of technical information

service} which should call for asslgnment of & staff of 3 as'in&icated

in Table 3.3-10.
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3. Traiﬁing-Section.

Considering that this Section is to engage in the actual work of
:QrganiZing'trainiﬁg courses, a staff of 6 as indicated in Table 3.3-10
is ddnsidéred'indispensable.'

Table 3 3 10 Staffing - The Industrlal Standardization, Testing and
. Training Centre

Section & Group Intermiii?:?t:Grade Junior Grade

' Adxrlinis.,tr.atiﬁh Sechion ' | .2 1

Training S_eétibn . : : - 4 _ ) 2
Testing Section - _

~ Electrical and Electronics Group 20 . 8

: "MechanicalEngineering Group 22 16

: _Ch'_emical and Biochemical Group 7 6

Materials_ T'esﬁing Group 10 8
Calibratioﬁ Gi‘oup : : 1

Total 66 o4

Note: The Calibration Group staff is to be joined by 2 others (1 senior/ inter mediate, 1 Ju.nmr grade)
: assigned to olher Group but who will come over to undertake the actual calibration work as and

-when catled upon.
Source Study Report. same as referred to in Tahle 3.3-1.

{2) The Industrial Metrology Testing Ser‘vice Centre

The énvisaged personnel organization of the Industrial Metrology Testing

Service Centre is presented in Fig. 3.3-2.
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- TISTR.

.The Industrial Melrology Tesﬁing Service Centre ,

J

Industrial Metrology, Testing Group _ Central Services Group

: ' : Adininistration Section
=1 Electrical and Electronic Standards Laboratory '

T Training Section

1 Mechanical 'Eng.in.cering Standards Laboratory

Photometric and Phermometric Standards Laboratory

- Chemical Analysis Laboratory

—{ Biochemical Laboratory

- =1 Volumetric and Fluid Flow Standards Laboratory _

1 Acoustic and Vibration Standards Laboraﬂory

Fig. 3.3-2 Organization of The Industrial Metrdlogy Testihg”Service
Centre ' C '

1) Functions

The functions of the different subdivisions constituting the Centre

are as described below.

1. In.dustr'iral Mei;rdlogy, Testing Group 7 _
The Induétrial_ Metrology, Testing Group is to be charged with
practiecal Qperations of testing for research and development, with
i‘establishihg metrological standards, with their maintenance and
management, and with calibration service work, aﬁd also, training in

testing and metrological practice is to be administered by-the.Grbup.
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2y

The Group is bto have 7 Laboratories oovering:the different domains

- indicated by thelr designations.

2. Central=8ervioes Group
The Cenhval Services Group is to comprise the Administration Section

:Whlch is to ‘be charged with admlnlstratlve and clerical work, and the

:iralnlng-Seotlon whloh is to be charged with activities for trainig.

Staff

The personnel required to staff the Centre has been estimated as given

below

_1;.Industrial Metrology, Testing Group

Currently in TISTR, 33 technical -staff specializing in different
domains are charged with testing work. Considéring that industrial

growth is set at 6.6 percent per year 'in the 6th NESDP, that testing

‘associated with research and development will increase its importance

with intensification of new product standard development and with

sophlstlcatlon of 1ndustr1al activity, and that the current staff is

'already overloaded with work, the annual increase of workload has been

es»1mated at 8 percent, to result in the total number of 53
representing an increase of 20 over the current strength of 33.

For operations related Gto the establishment, maintenance and
management of metrological standards, fthe current TISTR technical
pereonnel number 4 in electrical quantities, 3 in the physiecal
quentities of length, mass, pressure and force, and 3 in photometry,
thermometry and radiation, totaling 10 all, Of these 10, 2 in
eleotrioal, i in physieal, and 1 in photometric/thermometric
queotities- are engaged in providing calibration service. To cover
extehsioo of the range in thermometry and in electrical measurements

during the 5 years to come, and to maintain and manage the relevant

metrological standards, reinforcement of personnel is considered

necessary to the extent of 4 in electrical, 5 in Gthe physical
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quant;tles and 3 in photometry, thermometry and radlatlon.-

As to calibratlon servmoe, beoause the annual growth of workload was
set at 20 percent 750 ca. addltlonal callbratlons in electrioal 300
ca, in physieal, and 230 eca. in thermometry_and phptqmepry would be
expected by the end of 5. years. - “The number ofV‘éalibfatiohs
performable in 'a year would vary greatly aocordlng to the ability of
personnel ‘and to the reqULred accuracy of work, but con31der1ng that
during the perlod of expansion of calibration service, a relat1vely
large portion of the “workload would be on standards owned by
enterprlses,'whleh tend Lo requlre much tlme in callbratlon, and that
the - personnel will not yet have gained full proflclency in the work,
Tzo.callbratlons per year per person mlght be adopted as a reasonable
estimate (of. corresponding Japanéée .figufes-.are ca. ..100. for
metrological standards and cé. 500 for on-site calibration),

To cover the future workload éstimaﬁed above, addibional' pérsonnel
amounpingi to 7 in electrical, 2 .in_ physiéal, and. 3 in

thermometry/photometry might be necessary..

2. Cehtral Serviees Group
The current TISTR staff of 6 is estimated to require reinfdéoement
with further 3 members, to handle the additional work incurred with

the increase of personnel.
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__Teble 3.3-11 Steffing - The Industrial Metbology Testing Service Centre

' Senior/Inter- Junior
. -Group and Section mediate Grade Grade
Centml Servncas (_uroup
Adudiniste atmn sectmn
g - Training Sectmn - . o =. -2 3
" lndustx ial Metrology, Testing Group
Eilegtrical and hlectrumc Standards Laboratory ' .
(Testing) b 6
(Metrology) T . 8 . 6
" Mechanical Engmom ng Stundmds Laberatory
. {Testing) | U S : b 10
(Metrology) ’ o ' 8 ' 4
Photometric and Thermmnet.nc Standards Lahorately . '
(Metrologyy - - 5 3
. Chemical Analysis Laboratory . :
“{Testing) - I 14 5
Biochemical Laboratory :
{Testing). i . B . 2
Volumetric and Fluid Flow Standards Laboratury
_(Metrology}
Aconstic and Vibration St.audards Laboratory
(Metrology) _ ) o . .
Total . ' b5 ai

“Mote: “The Volumetric and Fluid Flow Standards and the Acoustic aud Vibration Standards Laboratories

are envisaged to start with no personnel exclusively assigned at the initial stage, and to have staff
asmgned to other Sections come over to undertake whatever work that may come to be required.
Source: Study Report same as referred to in Table 3.3-1.

353—3 Outline of the Proposed Project Site
(1)'Censtfuotion'31be

The _s.ite is located in the Bangpoo Industrial Estate, one of the fi\}e
large-scale induskrial estates developed. in areas surrounding Bangkok.
The Bangpoo"lndu.strial Estate was developed in 1977 as a public/private
secbor jOLnt progect by the Industrial Estate Authority of Thailand ( IEAT)
and the Thailand Industrial Real Estate Development Co., Ltd. (TIDC) It
is ldeéted in Amphor Muang, Samutprakarn Province, about 34km south of
Bangkok 1t faces the Culf of Thailand across the national road. The
provznce has the Bangplee Industrial Estate in addition to the Bangpoo
Industrial Estate. It is expected that there will be a sharp increase in
the nuﬁEerrof iarge~scale'industries in the province in the near future.
In llght of this projecblon and the functions of the prospective Centwes,

it can be said that the 31be is favorably situated.
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It is abo&t 50 minutee by earr fTom the centfel'pant°6f:Bangkok to the
site, parthlly by way of express way There'ie‘heavy'traffie on the
route in the morning and evenlng -~ Traffic jams are COmmon ‘on the route,
In 1989, however, a road connectlng ‘this 1ndustrlal estaLe to Route 34 via
the Bangplee Industrial Estate will be fully opened to trafflc whlch wlll
greatly eontrLbute to a dramatlc ea81ng of trafflc congestlon on the route
to ‘this - 1ndustr1al estate. Currently, company employees worklng wlthln
this industrial estate take their companles buses to their respectlve
work piaees; Prospeetivehemployees of the Centres arehexpeeted ‘to use

similar means of transport.

The 51te is located near the entrance of the Bangpoo Industrlal Estate _'
adjaeent to the admlnlstratlve offlce of the 1ndustr1al estate. 1t  is
surrounded by roads on the north, east and south. . The road on the_
northern 31de of the 51te is a trunk road which bbenldes both vehicles
and pedestrlans wlth aceess to the prospeetlve fecilities '_ '

The site is currently a swamp, but its ground level will be raised by 1.5
" meters in accordanoe with the eonstructlon regulatlons of the 1ndustrlal
estate. Thus its Final ground level will be aboub },!_meters above the
mean sea level. - In addition, rain water drainage wiil.be-construeted.

A1l of this will serve to prevent the ground from being flooded.

On the other hand,- ground 1eve11ng and road construetlon work are under
way in areas surroundlng the site. It is expected. that faotorles for
various tvpes of llght 1ndustr1es will be built in these areas. - It is
necessary, therefore, to 1noorporate measures against noise and dust from

these factories in the site layout plan.
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Fig. 3.3-3 The Proposed Construction Site:

{2) Infrastructure
-1} FElectricity

An overhead line (3-phase, 3-wire 50Hz 24kV) whiéh can supply electric
pdwer to both plots runs aleng the road on the eastern side of the-
site, Appiicétion to the Mebtropolitan Electricity Authority (MEA) for
-poﬁer receiving is necessary

“"According to the information from MEA, the frequency of power failure
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2)

3)

)

in and around bthe site is about 5 times a year, which are caused

maihly'by-lightning. It takes 1 to 2 hours to recover power -supply.

fAlthough the voltage regulation is between 21.8 kV and 23.6 &V which

can be considered relatively stable, it is necessary_ to take
preventive measures against power failure and voltage regulation for
some testings and equipment in  both Centres which reguire highly

stablée power source,
Telephohe

An overhead telephone line from the Telephone Organization of Thailand .
(TOT) which is supported on electric poles of -MEA_=is led to the

administratoin office of 'the_'Bangpoo Industrial Estate. It is

_possible to lead the Eelephone line to both Centres - upon the

application to TOT.
Water Supply

IEAT is now in the process of odnstructing a water supply network
which will. utilize well water within the industrial eStéﬁé} At
present water pipes afe not laid in or around the site, but water
pipes with a diameter of 300mm, which can be connected .to both
Centres, will pe laid along the road on the northern side of the site
by the end of 1988.

Maximum of 9m3/day of water per rai (1 rai=1,600m2) of site area will

be supplied to the site upon the application to IEAT.

Sewage Disposal

Sewer pipes are being laid within the induétriél estate. - Waste waﬁer
from the facilities of both Centres can be discharged into the pdblic
sewerage to be laid alpng the road on the scuthern side ofetﬁe Eite by
the end of 1988.' An application of sewerage connection to IEAT will

be required. .The waste water will‘eventually:be disaharged'iﬁto the
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. sea after treated at the sewerage plant within the industrial estate.
‘Values for the quality of the waste water from the facilities of both

Centres shall be smaller than the standard values to be regulated by

IEAT.
5) Rainwaber

RainWater can be discharged into the open ditches bto be laid between

the site and the roads surrounding it.
6; Gas

Pfopane gas, not town gas, is supplied to the industrial estate.
7) Garbage biéposal

Municipal garbage trucks will collect garbage about 3 times a week.

The garbage collection charge will be required.
(3)_Mi$eellanéous Site Environment

The Bangpoo Industrial Estate, which has 4,000 acres in total area
consisﬁs :6f. industrial zone, commerciél zone, residential =zone and
recreation zone.

Access fbads connect thé industrial estate to Route 3 which runs along the
Gulf of Thailand at two points about 3lkm and 37km away respectively from
the central part of Bangkok. Route 3 serves as a waterbreak as well.
Hithiﬁ the industrial estate runs a main read (south to north) and branch

roads (unpéved.at undeveloped area) leading to specific districts,
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PLOT NO. 23A  PLOT NO. 22A

AREA: 17,552m? : AREA: 24,068m2
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Fig. .31 .3-4  Infrastructure
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3-3-4 Qutline of the Facilities and EQUibment

The following facilities and equipment are considered necessary for both

Centres to fulfill their respective functions.

(T)-Féciiities _

The Industrial Standardization, Testing and Training Centre and the

Industrial ﬁetrqlogy Testing Service Centre will be planned as independent

two Centres and each of them needs the following rooms respectively.

1) The

Industrial Standardization, Testing and Training Centre

Testing facilities:
mechanical testing laboratory, environment testing laboratory, air
delivery 'room, rainprddf tééting3 laborétory, ohemicél' teéting

laboratory, N.D.T. laboratory, electrical testing laboratory,

-electronics testing laboratory, anechoic room, electronic auto-

parts testing laboratory, calorimeter room, flame. testing

- laboratory, ete.

Training/conference facilities:
seminar rooms. {(two 50 seating rooms and one 15 seabing room)

conference room, canbeen

Administrative facilities:

. director's room, administration office, staff room, lecturers'

room (for 9 lecturers), library, CPU room

Ihdﬁstfial‘Metrology Testing Service Centre

Teésting facilities:

Laboratories

| .iéhgﬁh-laboratéry,_gplume laboratory, mass laboratory, vibration

'labdratory, pbessure laboratory, force laboratory, Gtemperature
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(2)

1)

labovétory, photometry -and radiation laboratory, electrical and -
electronic laboratory,'anechoie room, ete,

Testing laboratories

mechanical testing laboratory, electrical testing ~ laboratory,
environment testing 'laboratory,_ chemical testing laboratory,
biochemieal btesting laboratory, N.D.T. laboratory, flame testlng

laboratory, precision measurement laboratory, ete

Adm1n15trat1Ve facllltels ) _
dlrector s room, admlnlstratlon offlce, staff room, library, CPU

room,- technical consultation room

Equipment

The Industrial Standardization, Testing and Tfaiﬁing Centre'

1.

For Certification Tesbing

" The main testlng equlpments requ1red for certlflcatlon testlng are

given below. Testlngs ‘for development of 1ndustr1al standards are

also conducted by using these equipments.

Electrical and electronies:

Basic measuring equipment, thermal measuring 'eqﬁipment,' voltage
regulators, calorimeter room, air delivery measuring equipment,
recorders, vibration testing equipment, testing . equipment - for

material, ete.

Mechanical:
Basic equipment, bending testing' machine, - vibration tesbing
equipment, NDT testing equipment, tool machines, automobile parts

testing equipment, ete.
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- Chemical:
“Various ‘analysing cquipment, central analytical table, ‘balances,

ete,

2. For Certification

" ‘For  operations associated with execution and promotion of

- certification, the following equipment are required.

2).

- Office machines,_such as photo copying machine, computer, etc.

3. For Standardization

In order to carry out training for standardization and for quality

“eontrol, the following materials and equipmeht are required,

-. for training, such as audio-visual system, over-head projector,

- ete.

- for making training materials, such as a video editing machine,

printing machine, ete.

- vehicleé for factory survey and roving éonsultancy, ete.

The induétrial'Metfology Testing Service Centre

1. For Metrology

/The équipment-required for metrological field are given below.

- Standards:
_Standards and their maintenance and managing systems on electrical,
thermometric, photometric and radiation quantities.
- -Calibration:

Staﬁdards and their maintenance and managing systems on physiecal
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quantities (lehgth, mass, volume, force, pressure),_thermometric,
elecbrieal,'acoustic and photometric quantities, and vehicles for

roving.

2. For Testing

In order to condudt the numbér 0f tésting'speéified,in;3—3;1 in the
domains = of mechanical engineering, electrical, eiectronics'.ahd
chemistry, wﬁich afe being promoted_by tﬁe Thai Government, the main

equipment required fob'testingVare as given below.

- FEleectrical and elecﬁronios:
Thermal ﬁeasuring'equipment, stabilized power supplies, endurance
testing equipment, shield room, testing equipment for materials,'

recorders, ete.

-~ Mechanical:
Impact testing eguipment, NDT testing equipment, tool machihes,

ete.

- Chemical and biochemical:
Various analyzing equipments, pre—eonditioﬁing equipment, balance,

central analytical tables, etc.

3., For Technical Training
In order to carry out technical training, the following equipments are

required.

- audio-visual systems, over-head projector, etec.
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335 Stafling

As stated

"Industrlal Metrology Testing Service Centre will have 96 staff,

in Seetion'

3~ 3 2,

Stﬂndardlzatlon Testing and Tra:nlng Centre will have 107 staff,

it

to cOpeiﬁwith “the ‘expectéd workload,

planned

that

the

Industrial
and the
in order

-The - importance of  securing the

requisite personnel has been emphasized also in the preceding study, and

is fully recognized at both TISI and TISTR.

The réinforcement plan has

‘been “drawn up with full consideration given to concordance with the

currently existing staff at the two Institutes.

Annual plan for'increasing personnel at the Industrial Skandardization,

Testlng and Training Centre and the Industrial Metrology Testlng Service

Centre is shown in Table 3.3-12 and 3.3-13 respect1ve1y

~Table 3.3-12 Annual Plan for Increasing Personnel at The Industrial
~ Standardization, Testlng and Tralnlng Centre

1989 | 1990 1991. | 1992 1993 1994

Senior/lﬁtermec_liaté Grade 17 27 41 55 61 66
-Juﬁiér(}rade’ | 4 14 23 " 31 37 41
Total 21 41 64 86 98 107

Source: TISI

Table 3.3-13 Annual Plan for Increasing Personnel at The Industrial

Metrology Testing Serviece Centre

1 1989 1990 1991 | 1992 1993 1994

Semor/intex medzate Grade 28 33 38 43 49 55
Junuﬁ*Grade 21 25 29 33 37 41
o Total 49 ‘58 67 76 86 96

* Source: TISTR
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3-4  Technical Cooperation
3-4-1 The Industrial Standardization, Testing and Training Centre

for tﬁe Industrial Standardization, Testing and Training Centre to '
function fully as envisaged, personnel. training in  the domains of
industrial standafdization-and of besting Ehould'indispensably calls for
technical cooperation. In this connection a requésb emanating from. TISI
had earlier been received by the Japanese Government, based on which the
Contact Mission was sent in December 1987 by the: Japan International
Cooperation Ageﬁcy, which led to agreement that the technical cooperation
should be provided in the form of project-type technical cooperation, and

in the following form;

- The technical cooperation should hold as objective the transfer of
technology bto the Thai counterpart personnel in the field of

industrial standardization and testing

- The duration of cooperabtion should be 5 years from the date of

signature of R/D , and

-  Based on a schedule to be agreed between the parties, Japanese éxperts
should be sent to Thailand, and Thai counterpart personnel should be

sent Japanese for training.

The égreement was duly communicated to the respective Govérnments, and_it
was furfhep ggreed to have a mission sent from Japan'rto diseuss more
details of technical cooperation, Based on this agreemént, Prélimiﬁary
Survey Team visited Thailand in April 1988, which agreed. with the Thai
Govebnment for the implementation of project-type technical coopératoin;
1t was requested on this occasion from TISI to have project-type teéhnibal
cooperation lasting 5 years from the date of signature of R/D on the

following fields;
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1. Standardization

Standardization including quality control

Certification

2. Testing for the formulation of industrial standards and the

implementation of certification in the fields of;

Electrical and electronies
Mechanical engineering
Chemical and biochemical

Materials testing

(1) Outline of Technical Cooperation

The techniecal cooperation to be .provided on the basis of the foregoing

T1SI request will cover the following;

Standérdization

1) Standardization including quality control

1.

Objectives and Benefits of Standardization

Funetions of and relations between the foliowing standards
- International standards

- National standards

.— Industry standards

-  Company standards

Quality control

- ..Objebbiﬁes of quality control

- Methodology of guality control
L ;Statistiéal quality control

¢ Total quality control
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k. Application of standards
- Relatioh'with-certification'.

-~ Relation with metrdlogy

5. . Development of stéﬁdérds -
- Basic sténdards (ﬁo¢abnlary,-symbols).
- Standards for design -
- Standards for prpducts_
- Standards for test methods

-  Standards for processing

6. Planning of standardization
- Short term scheme

- _Long term scheme
2) Certificatibm |
1. Objectives and benéfits'of certifieaton
2. Féundaﬁibn and systems of dertificaﬁidﬁ

3. Certification schemes
- -Volﬁntarﬁ certificatdin
- Handaﬁory cerbification
- | GATT:Standards Code

-  Case stﬁdy of national certificatoin schemes
® quaiity improvément
e Safety .
® Consumer_ﬁrotection

@  Others
4. Implementation of certification

R Testing and inspection

o Produckt tests
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& Type tests
®  Factory inspection
- Manégement of inspectioﬁ bodies and testing laboratories
Testing
1.  Operabion of testing equipment

2. On the job training through testing services

3. Technical consultation and guidance to the facilities for

- certification and testing
(2) Dispatch of Expeerts and Counterparts Training

The prbgramme'fof assignihg Japanese experts to Thailaﬁd-and for receiving
Thai counterpart personnel for training, based on the TISI request, is

tentatively given as below;
1)_.Dispatéh_of Japanese Experts

S Long-term experts

Chief adviSer ..............cococooee.. 5 years from 1990
:Céordinéfor B 5 years from 1990
 Standéfdiééti0n' ...................... 5 yeérs ffdm 1990
:Qﬁality control .......  ; ............. 5 years from 1990
Electfical U 1.5 years from 1990
ELECLIONIOS ovovrrrrsreneeannnns. 1.5 years Crom 1990

_:Mechanical'Engineering ............ 1.5 yéars from 1990
:Matefial_Testing ...... e 1.5 years from 1990

© Cheinical ........ic...... U 1.5 years from 1990 -
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2. Shcrt—ﬁerm '
Short-term experts will be dispatched on specific fields, if

necessary.,
2)  Receiving Thai counterparts

Thai counterparts will be veceived in Japan during 5 years from 1990

Based on the foregdiﬁg considerations, the present Basic Plan envisages:
traiﬁing curricula that ére realistic and practicéb;e; and-the-requisite
equipment and classrooms for éccommodating the envisaged numbers of
trainees, have been carefully derived. The resulting Oﬁtliné'of technical
cqoperation is présented-in whaﬁ follows, giving an QXample of training

courses.

1. Industrial Standardization and Quality Control

- Standardization: To impart basic notions and to'prévide préctieal
training in the means of bromoting standardization with the

ultimate aim of efficiently manufacturing good quality hroducts.

-~ Quality control: To impart basic notions and to provide préetical
training in what qguality control consists of and how it is
practiced. Courses are to be administered sepafately:fpr 1eaders,

for staff, for design of experiments, and.fpr on-line QC.
2. Testing

- Electrical: To.provide guidance in testing praétice'applicable to
wiring fittings, = components, ‘household appliances. (heating,

lighting, motors-operated},
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'~ Electronics: To provide gu1dance in testing practice applicable to

audio equipment, visual equipment, office equipment and electronic

eomponents

- nMedhanical Engingering: To provide guidance in testlng practice

'appllcable to automeobile and 1ndustrlal machinery components.

- Materials Testing: To provide guidance in analysis .and- analytical

interpretation applicable-to metallic and non-metallie materials.

- Chemiecal: ~ To provide .guidance in analysis' and analytical

interpretation applicable to pharmaceuticals, chemicals.

3f4-2 'Thé_Industrial Metrology Testing Service Centre

For the Industrlal Metrology Testing Serv1ce Centre to function fully as
env1saged it is 1ndlspﬁnsable to have teehnlcal cooperation prov1ded in
fthe mabter of tralnlng of personnel charged with 1ndustr1al metrology and
testlng A request for such technial cooperatlon emanating from_TISTR has
earller been recelved by the Japanese Government ‘The Contact Mission
senb in December 1987 by the Japan iInternational Cooperatlon Agency led to
‘agneement that the technical cooperation should be provided in the_form of’
fndiyidnalftechnical cooperation to be provided_during a period lasting 3
jeénéltaking_inﬁq.nonsidenation that TISTR has already acquired technical
éénébilitﬁ..td some extent for implementation of this projeet.
Sﬁbéédﬁentiy,_in April 1988, on the occasion of the visit of the Basic
.Design;Study Téém, a.further request was received in this connecton from

TISTR, of bhe”following substance.
_ (5)'Fiélds_where.technical coopération is requested;

1} - Industrial metrolOgy
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1. Length - 2. Mass 3. Volume

i, Force - 5, Pressure LT Tempefétﬁfe
7. Electrical 8. Acoustic "~ 9. Photometric
10. Radiation 11. Others

2) Testing
1. Mechanical (including NDT) 2. Electrical
3. Electronics . Chemical 5. Biochemical
6. Others

(2) Proposed experts dispatch and counterparts tfaining SChedule,

Year 1st 2ﬁd o ) 3rd
Field ' Expert Counlerpart Expert Counterpart Expert Counterpsvt
Metrology .
| Electricity (AC,DC) 1 1 i
Temperature 1 1
Photometory and 1 1 1 1
Radiation ’
Mass and Length 1 e 1
Volume-flow 1 1
| Pressure-Force 1 _ i
Sound . 1 _
Sub-total s 6 3 2
" Testing
Electrical i 1
Electronics 1 1 1 i
Mechanical 1 1
Chemical 1 i 1 1
Biochemical 1 1 1 : 1
Sub-Total 5 b 1. 2 8
Total 11 1 -4 -2 2 3

MNote:  Thestay of experlis envisaged to be of short duration
Source: TISTR '

Since the success of this plan depends on training of personnel as similar
with the Industrial StandardiZatioh, Testing and Training Centre, it will
be necessary to provide teéhnical'cooperétion'by dispatching experts, ete.

when this project is implemented in the near future,
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CHAPTER 4 BASIC DESIGN

4-1 Basic Design Concept
B-1-1 Basic Design Concept for the Facilities

The following points should comprise the basic design concept of the

factilibies.

1. To make the facilities fit the types of activities in the highly
specialized technical fields and the types of equipment to be used.
Facility planning shall be made while paying special attention to

operability of the equipment and te the safety of technical staff

The facilities are designed for various technical fields, including
physics, chemistry and electricity. In addition, each of these technical
fields is highly specialized. Each field involves specialized eguipment
which are highly sensitive to physical conditions, such as vibration and
environmental conditions. it is also expected that some dangerous
chemical reagents will be used within the facilities. Therefore, it is
necessary to have a clear grasp of prospective activities in each
technical field in working out the basic design concept for the
facilities. Utmost emphasis should be placed an the operability of the
equipment and on the safety of the technical ‘staff so as to ensure

efficient activities within the facilities.

2. To make the facilities flexible enough to cope with future changes in

activity and increases in work load

One of the objectives of this project is to contribute to the
strengthening of the industrial base and to the promotion of exports for
Thailand. It is expected, therefore, that the Centres' workload will

inerease in keeping with the future expansion of Thail industry.
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Conéequently, it is probable that the facilities will be changed and
expanded gradually in the future. |

For the reasons mentioned above; the faclllby plannlng shall be done with
emphasis on flexibility of site use, architectural plang andrﬁtyuctural
plans so that the facilities may cope'with future changes-ih aetivity énd-

increases in workload.
3. To minimize the maintenance and operation costs of the facilities

The architectural plan should be made with consideratioﬁ fpr adopting
natural ventilation and; nétural lighting as much as possible so that
energy costs may be minimized, Also, priority should_'be.'given to
durability when selecting construction materials'sd that the fécilities
may function satisfactorily over a long perilod with a ndnimgm of repair

work and lower costs for maintenance and operation,
¥. To make the facility planning fit the project implementation system

This project cohsists of two independent Centresrwith:diétinot fuﬁctidns,
and each Centie is operated under the jurisdiction of two different
gbvernment ageneies of Thailénd, namely; the Ministry of Induétry.aﬁd the
Ministry of Science, Technology and Energy. Accordingly, the contents and
scale of the facility shall be suitable for the project implementation
pléns of the Théi side, such as the budgétary and personnel assignﬁént

plans required for operabion and maintenance of each Centre.

5. To make the architectural plan fit the natural and cultural conditions

as well as construcbion situation of Thailand

In drafting the architectural plans, it is necesééby' to -adopt
irch itecturai desigﬁs, materiéls-aﬁd constraction methods which fit the
phy31oal conditions of the surrounding f30111t1es, faking iﬁto aééoﬁnt
natural and artlflclal oondltlons, such as cllmate and culture,’ éhd as

well as the construction Slbuablon of Thalland. In llght of ‘the fact that
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these facilities are to serve in the public interest, the architectural

design should harmonize with surrounding facilities.

- §~1-2  Principles Adopted for Equipment Planning

The principles adopted in planning the equipment are to be the followings:

1. To prd%idé equipment indispenéable for letting the Cehtres function to

full effect as soon as possible upon compietion of econstruction
2. To take due account of requirements for personnel training

To pérmit Ehe.Centres to ensure the vital functioﬁ of creating proficient
technical peréonnel to staff its own as well as oﬁher testing
laboratories, équipment is to be provided for audio-visual and other
training aids that are easy to manipulate. Provision will be made for

preparing in-house materials to be used for the training programmes.

3. To give due consideration to matching the equipment to the curriculsa

enviséged for the technical cooperation

As project-type technical cooperation is planned to be provided to the
Industrial -Standardization, Testing and Training Centre, equipment is to

be considerd to matching the training curricula.

4, To give due consideration for visiting guidance and calibration

services

vaing consultancy for standardization and quality control, and vigiting
"guidance for ﬁesting are to be done by the Industrial Standardization,

Testing and Trainiﬁg Centre staff. Visiting guidance for calibration,



and simple calibratlon serviee on the spot is to be made by the Industrial
. Metrology Testing Service Centre staff.
The necessary edquipment foh above mentioned- activities is to be

congidered.

5. To seek rationalization of clerical operations’ associated with
“certification, testing and calibration

To cope with the rapidly incréasing'wbrk load énvisaged for both Centres

in this connection, con31derat10n is to be glven also to ratlonallzatlon

of the necessary clerlcal operatlons associated wlth thls work,

6. To utilize effectively the equipment owned cﬁrrently

To have the equlpment currentlv 1nstalled in EISI and TISTR transierred to
the new Centres 1n so far as they serve the functlons lntended for the

Centres, and with the exceptlon of those Lhat_-are worn, or inecur

ungustlfiable expendlture for the transfer
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4-2  Design Conditions -
}-2-1 Design Conditions of the Facilities

~ In drafting -the basic design, the following conditions should be examined

' carefully.
{1) Functions Required of the Facilities

The main functions required of the two Centres can be classified as

follows:
1)  The Industrial Standafdiiation, Testing and Traiﬁihg Centfe )

The" primary objective of this Centré is to promote the industrial
s;ahdardization including quality control and to imprﬁve' the
capabilities of certification test, and therefore the following

funétibﬁé are required of this Centre building.

1. Téstings for preparation of draft industrial_ standards and
certlflcatlon test programmes
TeStlngs for preparatlon of draft industrial standards and certifi-

cation test will be implemented.

. 2. Training of technical staff
Trainings on standardization and quality control will be given to
.teohnlcal staff of TISI, accredited testing laboratories and private
enterprlses. Priority will be given to TISI personnel and trainees

senﬁ from aécredited testing laboratories.

3,  Tralnlngs in testing techniques _
Tralnlng programs for improving the capabilities in testlng technlques

of the test engineers at private enterprises and acecredited testing

laboratories will be implemented.
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2)

K, Planning for the promotlon of quality oontrol

Research and study on ways to promote the concept of quallby control

throughout Thailand will be conducted.

5, Dlsqemlnatlon of technical information-

This centre will disseminate information on standardlzatlon, quallty
control and testing techniques and 1ssue survey reports, bulletins and

brochures,

6. Implementation of commissioned testings : -
Priority will be given to testings commissioned -by public 'ofgéniw

zations and fadtories_manufacturing compulsory standard products. .

‘The Industrial Metrology Testing Service Centre

Tasks of this Centre wlll be to establlsh metrologloal standards
allocated to TISTR by the Natlonal Commlttee on Metrology (NCM),_

keep and supply 41l industrial standards,“ to 'foer callbratlon
services and to give technical guidanoe to engineers of prlvatel
enterprises. In addition, the . Centre, as a comprehen51ve testing
institution, will be engaged in act1V1t1es for 1mprOV1ng the
capabilities  of englneers and transferrlng the testlng technlques
developed in K the Centre to other testing 1nst1butlons and prlvate
enterprises, ‘as well as technical 1nformat10n.services and research

and development activities.
The major functions required of this Centre are as_shown beloﬁ:.
Metrology

1. Establishment of a'system for proViding metroldgicai sﬁandards
This Centre will be responsible for . establishing a system . for
providing metrological standards, based on primary standards

designated as TISTR's scope of work by NCM, suited for the current

97



-technical level of ‘Thal industry and an in-house metrological

standards_supply system necessary for calibration services offered by

the Centre.

2. Establishment, malntenance and supply of metrologlcal standards
'ThlS ‘Centre wlll establlsh ‘and maintain primary standards designated

by NCM and at the same time supply them to government organizations

and. private enterprises.

3. Improvement of the precision of calibration, expansion of the
' ‘scope of calibration and development of calibration techniques
This Centre will be responsible for modernizing measuring and
| callbratlon equipment with the aim for lmpPOV1ng the precision af |
.callbratlon of the. standard measurlng equlpment ‘installed in the
Centre, gdvernment organiZatiéns and private enterprises and expanding
_'the scope of calibration service. This Centre will also be engaged in

'development of callbratlon mebhods and techniques.

W, " Implementation of calibration service
This Centre will be engaged in calibration of the standard equipment

for use in routine work and the measuring instruments for field use.

5. .Dissemination of technical information

 This Centre will offer technical information  service to government
 organizatiohs -and private enter-prises. The service will include
pubiication of the results of technical research works and

dissemination of technical information.

' 6 ' Technical guidance and dissemination of information on metrology
"Thls Centre will give technical guidance to government organizations
Jand private enterprlses, hold technical seminars and lecture meetings

"and promote the spread of the concepts of metrology
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Testing

1; Condubting.teétings for purposes of researéh and.déveiopmeﬁt

This Centre will conduct, from tﬁe viewpoint of export prohotion, a
wide variety of testings for purposeé of research and development of
product standard, as well as testings based. on foreigh _and

interpational industrial standards.

2. Conducting testings on request
This Centre will conduct various testings commissioned. by private

enterprises, government organizations and other testing institubions.

3. Training of technical staff
This Céntre will be engaged in activities for tfaining technical staff

responsible for basic and applied testing techmiques.

Y. Technical information service
This Centre will provide technical information to goVernhent

~organizations and private enterprises.

(2) Natura) Conditions

In preparing the basic design, the following natural conditions peculiar

to Thailand should be taken into consideration.

1. Heavy Rainfall

The project site is located in a savannah, which has two seasons, namely,
the rainy season which lasts from May to Oetbber and the dry season which
lééts from-November to April. In the area where the project site is
located, it rains often in May and Septembér. During this period_the area
is hit by loealized torrential downpours for a short time.

Accordingly, it is necessary to design the fécilities takiﬁg intb'account
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their resistance Uo rainwater and water leakage, as well as their
resistance Lo secondary effects on the facilities caused by heavy
rainfall. Soundproofing during the time of heavy rainfall and measures

against the rise of water level in the surrounding area will be necessary.

2. High Temperature and High Humidity

It is usually hot around the area where the préject site is located. The
'average annual temperature is 28.4°C and the average annual maximum
temperature is 30.3°C. In addition, it is very humid in fhe area. The
average annual humidity is 75.5% and the average annual maximum humidity
is 83.2%. This natural condition causes damage to facilities such as mold
and rust. Therefore, construction materials should be selected carefully
to avoid damages such as corrosion. Artificial air—donditioning is also

nedessary for maintaining laboratory equipment.
3. Thunder

During the rainy season it often thunders, and damages by lightning are
reported. It thunders annually 92.8 days on average in Bangkok. Since
the project site.is locabted in a flat area, it is essential to incorporate

measures against lightning in the facility planning.
I, Sunlight

.As_Thailand is situated at a low latitude, the solar radiation angle is
high ‘éﬁd therefore sunlight is strong. According toe the solar path
diagrams for 14° north latitude which is close to. the project site, the
relatively comfortable time of day is limited to 2 to 3 hours in the
morning and also after 4,00 p.m. In the daytime one suffers from high
temperétures and. high .humidity. It is. necessary, therefore, to
.incorpbraté_ measures against strong sunlight in the daytime, including

adopting deep eaves in the architectural design.
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(3) Construction Situations

In Thailand conéﬁruction activitiés are basieally 'Qell organizeﬁ.
Production of construction materials is brisk with a wide variety and in.
large quantities. Foreign-made materials are also available. Many'of the
local construction companies are large-sized and own a wide range of
construction machinery. Also Thailand has a highly skilled construction
labor force. AS a result, high-quality -buildingé are being ‘built in
Bangkok. - The specifie construction situation that deserves careful

'atteﬁtion is as shown below:
1. Construction Materials

Most of the essential construction materials afe ménufactured in Thailaﬁd.
It is.expected that in executing this project, a.high percehtage of the
necessary ‘construction materials will .be produfed in Thaiiénd. As a
result of the current constructionIBOQm, however,  Some materials sich as
reinforeing bars are now in short supply, bringing about sharp &ises in
the prices of such materials. It is necessary therefore to examine

carefully both quantities and prices of materials to be procured locally.
2. Building Code

Thailand has well-established building-related regulations such as the
building and fire codes, There  is also a well-defined building law
enforcement system;-in which each building—related-law or regulation is
enforced by a relevant’ government agency. Furthermore, the Tndustrial
Estate Authority of 'Thailand, which is responsible for control of the
construction site for the pﬁojeét,-iésues-its own notes  on buildings.
Accordingly, it is essential to draft the basic design-which;cémplies with

these laws and regulations,
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3. Local Construction Techniques

ﬁqst'of the  local construction companies are large—sized and own a wide
range of heavy construction machines. Some critics maintain that the Thai
.gonStrqetidn-companies is lacking, to some extent, in capabilities for
construction. management 'inoluding schedule control and coordination in
architectural wofks, mechanical works and.eleotrieal-works. However, it
excels in construction work and is capable of completing high—quality
construction work in a short time in collaboration with a Japanese
contractor. ' This should be con31dered a favorable condltlon in working

out the execution plan for this construction project.

() Ghound Conditions

According to the results of a bofing survey conducted at the éonstruction
site, the ground .of the construction site is soft and the groundwater
level is high. In addition, soil is saline. It is nécessary, therefore,
to take note of the following ground conditions in working out the

execution plan of the construction.
1. Ground Subsidence

On the construction site, which is eurrently a swamp, the ground level is
to be raised by 1.5 meters before the construction work starts, It should
also be noted that Bangkok and surrounding areés are being plagued by
subSideﬁcé due to the continuing fall of the groundwater level, In
consideration of the above, there will be land subsidence on the
cdnsfrﬁétibn site. Thefefore, it is essential to pbepare measures against
grqund"sqbsidence, barticularly portions where the buildings are in

contact with the ground.

2. Soft Ground Condition
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The ground at the site. is soft, composéd offvery_sqft clay ﬁith-én N-value
of less than 5 extending down to 17m from the ground levei. The
groundwater level is aé high as 1.2 to 1.3m -below ground '1éﬁel.
Therefore, the strucbuval plan of the building foundation system and the
construction method for foundations should be made with careful

consideration to meet the soft ground conditions.

§j-2-2  Conditions for Selection of Equipment
1. Testing Equipment'

Preference is to be given to equipment that is:
- Easy to manipulate _ _
- Rugged and durable; to withéﬁand frequent and intensivéIOpération
- Easy to maintain, with servicing available locally
- Oof grade ﬁdéquaﬁe:fof the.ehyisaged level of teéting

2; Metrologicél Equipment

 Metrological Standards

Preference is to be given to equipment thét is:

-  Of grade that is élfeady used in a established systém in advanced
nations |

~  Familiar to the present TISTR personnel, or on which training has

been conducted,

Callbratlon _

Preference is to be glven to equ1pment that 1s.7 _

- Rugged and durable to wlthstand frequent and 1nten51ve Operatlon

- Easy to malntaln, w1th serv101ng avallable loeally ' '
- Familiar to the presenb TISTR personnel, or on whlch tralnlng has

been conducked.
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Standardization Equipment

Equipment for industrial standardization is to be selected on the

eriteria of:

- Suitability for the envisaged curricula

- Ruggedness and durability.

Equipment for Certification and Other Equipment

Preférencé.is to be given to equipment that is:

_' ' Interchangeable  with equipment currently installed at TISI, with
which to permit-exchange of data

- Conducive to acceleration and rationalization of administrative

work associated with certification

= Basy to maintain.
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4-3 Basic Plan
4-3-1 - Layout Plan
(1) Site Utilization Plan

The Industrial Standardization, Testing and Training Centre

The plot for this Centre is surrounded byrrbads_on,the nortb, ea#t and
south. The west side of the plot Bop&ehs the ploﬁrfof ﬁhé Industrial
Metrology Testing Service Ceﬁtre. It is diffiphlt, therefdre, tb_expand
the site itself when iéz becomes necessary to expan@ the facilities in
keeping with increases in ﬁhe work load of the Centre. It is'hecessary to
sécure an extra space ‘within ‘the plot for future expansion of - the
facilities in working.out the basic design for this Centre. - |

The site utilization plan is worked out tékihg ihto-accounﬁ the  following

points based on the above mentioned considerations.

1. Building area should be minimized so that sufficient extra space for

future expansion of the facilities can be secured.

2. The northern end of the plot faces a trunk road. Therefore the main
entrance of the Centre should.be located on the northern side of the
plot and the space between the road and the building should be

utilized as a front yard and parking lot for guests.

3. A&n open space for future expansion of the facilities should be secured

at the back of the building, namely, on the southern side of the plot.
4, Since equipmént, materials and test specimeﬁs wili.bé Carried'diféctly

=~ into the laboratories on the first floor, service roads should be

constructed around the building.
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‘Buffer zones should be provided around the building to minimize the

effects of noise and dust from surrounding areas of the site. These

buffer zones can be utilized as planted areas.

The Industrial Metrolopgy Testing Service Centre

The northern and southern sides of the plot for this Centre face roads.

The plot borders the Industrial Standardization, Testing and Training

Centre on the east and a factory conmsbruction site on the west. The area

of the .plot 1is about 40% larger than that Ffor ‘the  Induskrial

Standardizatiqn, Testing and Training Centre, which means that this plot

is spacious enough to accommodate the required facilities.

In 1light of the above conditions for the plot, the main points of the site

utilization plan are as follows.

1.

Althgughi’there are‘ few constraints: on- facility planning for this

Centre ‘because of the 'spaoiousness of the plot, the basic design

should allow for future expansion of the facilities.

'The'main_entrance of the building should face the trunk road on the

north of the plot. The space between the trunk road and the building

.can be utilized as a front yard and parking lot for guests.

An. open space for the future expansion of the facility should be

secured on the southern side of the plot,

Séfvice roads should be provided around the building to facilitate

_qafrying in and out of equipment and materials to the building.

There should be plantéd areas Which are to serve as buffer =zones

' :Héround. the building. Since it is expected that a factory will be

cénstructed in an area bordering the site on the west, the buffer
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zones should be wide enough to minimize the effects of noise and dust .

from the prospective factory,
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Fig. #.3-1 Site Utilization Plan
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