NATIONAL MEASURDMENT | IPTS-68 REFBRENCE

LABORATORY, AUSTRALIA - - ' o TEMPERATURE

TSC'S PRIMARY STANDARD

RESISTANCE THERNOMETER

: | 4% comparison
— <5 o

TSC'S SBCONDARY STANDARD

RESISTANCE THERMOMETER

N
Triple point ! change = 0.17T
check ! ofr over |-year
. | ] /rEE*. comparison

NEXT LEVEL STANDARD ‘over |-year

RESISTARCE THERMDMETEEJ

SERVICE

k. . _

+ 1 ~20K +5ank 5~ {0k

Source: TISTR

g, 3.7.2-4 Traceability of Standard Resistance Thermometer
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NATIONAL MEASUREMENT - - | IPTS-68 REPBRENCE

EY

LABORATORY, AUSTRALIA | | ToMPERATURE

TSC'S PRIMARY STANDARD

THERHOCOYPLE

— comparison
AN |
L/
TSC'S SECONDARY STANDARD 100hrs above T00C
THERMOCOUPLE or = 9-year -
' comhari&on
ARy _ : _
L/
HEXT LEVEL STANDARD|  100hrs above 700%T -
THERMOCODYPLE or = 1-year
SERVICE
£0.2~0.3k 10, 3~1k + 0. 5~ 1K

" Source: TISTR

Fig. 3.7.2-5 Traceability of Standard Thermocoupies‘
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(d)

.(e)_'

Conditions of Laboratory

The:présent size of the thermometric laboratory of the TSC is
3Om2'iﬁ totaL,=coﬁsistiﬁg'of the thermal_source'(furnace) room
of 10m* and the working room and others of 20m*. .
The furnace:foom'énd the measuring room are isolated and the

former'ié particularly small.
Thermométric CaliBration Performance

As shown in Téble'3;7.2~3(l)/(2)5 actual data of the calibration
servicé at the TSC shows that calibration was done for 46 cases

in 1985 and 82 cases in 1986, increasing by 78% in a year.

The significant increase of the actual number of the calibration
sorvice included a significant increase for each item. In terms

of subject items of calibration, measuring instruments for field

use account for the majority, while high precision instruments

are few. Those réquésting the calibration service were elec-
trohié'parfs.manufacturers;'can factories, rubber industry and
ceramic factories, etc. Although it is difficult to make
accuréte'predictions because of the data being based on only 2
years, it.may be said that the need for higher quality and
reliabile products is also increasing in the Thai industrial

clircles.

It is also noted that the thermal measurement requirement for

the temperature range has expanded to the ramnge lower than a°c.

The TSC currently does not have calibration_eqUipment/faéilities

for the temperature. range: lower that 0°C and values in this

range are not determined by actual measurements but estimated by

means of calculation. It will be, therefore, necessary to have

fixed point measuring and calibration equipment for the tempera-

ture range lower than 0°C as the need in this area is expected

to increase.
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Tabhle 3.7.2-3(1) Actuél Work. Done for Calihfatidﬁ of Thermometefs

(Thérmpmetric atandard)_ 1985 .

Equipméﬁt ' ' Range ' .Aééﬁfééy 1 Number
1., Thermo —.Hygrograph . ' 0 -  40°C _ + 0.5°C_ ' 3
2. Témperature Recorder 0 - 300°C - iHOQSfC 13
3. Digital Thermometer _ 40 - 200°C |+ 0.5° 8
32 - 200°F +0.5°F 5

0= 750°C | £ 0.5°C 5

32 - 1600°F | £ 2°F 5
0 - 1370°C | x 0G0 3
100 - 500°C £ 0.5°C i
4. Thermometer _ ' 0 - IZQO°C + 1°¢ 1
0 - SOODC + 1°C 12
Total _ _ : o _ :7 : 46

Tested instruments from public labqratories:' 8.7%

Tested instruments from private factories : 91.3%

" Source: TISTR
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Table 3,7.2-3(2) . Actual Work Done for'Calibration of Thermometers

(Thermometric standard) 1986

Equipment Range Accuracy Number

1, Therme - Rygrograph 0 - 40°C ‘'t 0,5°C 8
2. Thermograph -30 - 60°C r1°C 1
3. Thermocouple 50 - 400°C + 17, 1
4, Liquid-in Glass 0 - 130°C t 0.5% 32
Thermometer 80 - 130°F 1% 1

' 170 - 220°F + 1% 1

-30 - 30°F % 0,57 i

5. Digital Thermometer -60 -~ 2000°F + 2°F 1
- ~50 ~ 1100°F + 2°F 1

32 - 1400°F + 2°F 4

32 — 200°F +0.5°F 6

-40 - 200°C £ 0.5°C 6

0 - 750°C * 0,5°C 2

~-50 - 1000°C + 1°C 4

-40 -~  200°C t.0.5°C 1

0 - 1370°¢C" +°1°C 2

0 - 200°F + 0.5°F 1

0 - 2000°F + 2°F 6

0 - 1400°C '+ 1°C 1

32 - 2000°F + 2°F 2

-100 ~ 1300°C I e 1

-100 - 2400°F + 2°F 1

©~90 - 390°C + 0,5°C 1

-90 - 740°C + 0.5°C 1

0 - 1000°¢ x1°C 1

- ‘Total az

Tested instruments from public laboratories:

Tested insftuments from private factories : 88%

Source: TISTR

Y
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(3) Photometry

( a_)

(h)

()

Provision of Equipment.
Along with the electric.standardé;ftﬁe-téchnpiogyftransferszr

photémetric standards was also conducted under the ‘same ITIT

‘project between. 1975 and 1987.. Photomatric equipment .is cur-

rently fully available as ‘shown in Table 3.7.1-7. It can thus
be said that additional installation or supplementation of

photometric equipment is not necessary at present,

Technological Level and ITIT Project

" The ITIT Project for:phdtometrid_technology—was_initiated in

1975'between the Electrotechnical Laboratory (ETL) in Japan and
the TISTR, by whicﬁ. feference standard lamps for luminous
intensity, luminous flux and distributed temperatures - sfaﬁ—
dards for”photomefriq units and quantities - wéer'firsf'providéd

at the TSC,

Aécording to 'tﬁe ITIT Project 'feﬁdrt, the basic photoﬁetfiﬁ
technology 1is estabiished due to the joint study conducted by
Japan and Thailand under the ITIT Project, In_addition, vafious
applicafions of the photometric fechnology have been prombte&
owing to the.expansibn-bf the application technology. The TSC's
calibration accuracy is said to have Become almost equivéient to

that of the ETL,
Traceability of Photometric Stahdafds:and Meéééring'Enﬁironment

The photometric primary standard was'provided to the'TSC'by thé
ETL in iapan as part of the ITIT Project, and has subsequently
been maintained and controlled. Table.3;7.2~4 shows the cali-
bration certificate which demonstrates the traceabllity of the

photometric standards to those of the ETL of Japan,
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(d)

The. photometric laboratory congists of a 35m® dark room with
temperature control. While it has no problem in performing the

assigned work its expansion seems to be preferable.

-Staff Engaged in Photometry

A uhiversity:graduafe is engaged in the work of maintenance and

control of metrological standards related to photometry.,
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Table 3,7.2-4 Fxample of Calibration Certificate

TSC Na .. 1342/29
'I.ab No. ... B 61{25! .....

Request N voonveneenes 739;’29

FTHAILAND msmm OF SL[E‘\ETIFIC AND TECHNO[.OGICA.L RESEARCH (YISTR)
196 Phahonyothia Road, Baog thn, Bangkok 10900 '

CALIBRATION CERTIFICATE

Momenclature: Opto-~Meter TM, Unicted Detector . © ModelyType -4OX

: . Technology R
Submitted by: Signatic Thailand Ce. - Serial No: 46593
Ambient temperature: 251 ¢ Rclahvc humldit}‘ 60_ y4

“h'_)'t’"
The above lnstrument w:th Phommetnc de[ecnor No 31—?—38 assembled

photometric filter 111 and cpsme _dlffuser:,_llz, was _adjusted;r and callbr_ated
é.g‘ainst- the reference standard !a'rrips' of Testing énd-staﬁdards Centre, tra-
ceable to the Electrotechnical Laboratory, Japan _Nationél Standards. The

accuracy of the instrument tan be certified :

Footcandle Accuracy, %
scale ' of full scale
0 -1 ' + 3.6
0 - 10 £ 4.5
0 - 100 + 5.0
0 - 1000 + 4.0

~ Appraved by .

Chiel of [ 2RI 0 Qoo il n 2 ' © Due. . A OAL DL

Remark: The above results are valid exclusively for callbraled samples as mentioned in thls teport. .
Publicity of the results on cahbrztmg is prohibuted uniess written peomission is obnlne& lrom the guvrlnGr ot TISTR.

Source: TISTR - o 3 - 206 1. 07



(4)..

Physical/Dynamic Quantities (Mass, Length and Presaure/Torce)

The maintenance ~and calibration service for standards of physical/

dvnamic ‘quantities - mass, length, force, pressure, etc., - are

conducted by the Mechanical Engineering Laboratory.
(a) . Séope of Operations

The scope of operatinns of the Mechanical Engineering Laboratory

is shown in Tig. 3.7.2-6.

Primary standards » International standards

Secondary standards

TISTR I

Mass

$i:§§2ré‘ Reference standards
Force . : T

Calibration standards

N

{lUsers) Manufacturers

Fig. 3.7.2-6 Scope of dperétinns'Done by Mechanical
Engineering Laboratory
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(h)

Provision of Equipment '

The standards and the equipment for calibration service men-

tioned above are as shown in Tablee 3.7.1-8(1), (2)

Mass

A set of standard weightq ranging From 10mg to Zkg ("5 pes) are
available as mass standards, which are 1egarded as qcientific
research stardards in Thailand. ‘According to the callbrarion
accuracy rated by the NSL (Austra]la), these atdndard weights
are equivalent to that of the secondary class (10 ) In ad-
ditlon, a set of copper weights are avai]able, but are used as

worklng.standards.

Two balances, an equi*retie'bélance_of Ikg' weighing eapability
and 0.5mg sensibiiity reciprocal and a scilentific balance of
200g weighing capability and 0.lmg sensibility reciprocal; are

available,

Length

Standards and related equipment for length are’ as qhown in Table
3.7.1- 8(1), including several :mlcrometers, height gauges,

vernier calipers and dial gauges.

Pressure/Force

There are 3 types of proving rings for 5t IOtSaﬁd 50t forces
which are used in tensile tests and compression teats Apaft
from these, some loading weights (1 - 20kg) a:e also available,
There are deadweigﬁt piston gauges of 10 tp.B;OOO.psi and 5 to
3,000 psi. In addition Fortin type and Anerold type barometers

are installed but are in a deteriorated conditions
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(5)

Volume and Flow Rate

Neither standatrds nor related measuring equipment are available

for both volume and flow rate.
(¢) Staff in Mechanical Englneering Laboratory

The total number of the Mechanical Engineering Laboratory staff
is 13, consisting Qf 5 universicy gfaduétes and others .with
certificate or lower level. 10 of them are engaged in the work
of testing aﬁd_fhe rest who are all universitv graduates are
engaged in maintenance and contral of metrological atandards and

calibration services.

(d) Actual Calibration Work
The total numbef of calibration works In 1986 was 65.
Most of the companies subjected to calibration requirements
belong to the giéctrnnicg industry, coﬁputer!semicoﬁductor
related-industries and the cbnstrﬁbtion industry. 16 companies

in these fields request the TSC to carry out annual calibration

services for their measuring instruments and related equipment.

Non-Ionizing Radiation

The TISTR is required by the NCM to maintain primary standards and is

striving to improve the provision of such equipment with the national

bﬁdget'for the estaﬁlishment of industrial standards in the 5 vears

from 1986.

It QISO-actively tries to upgrade the technological level by sending

people to . industrialized countries -dincluding Japan for technical

education/training. At present, however, equipment and facilities
are inadequate in terms of both quality and quantity, and therefore,

calibration service cannot be provided.
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(6}

Acoustics and vibration

The TSC stronglv intends to maintain qecondaly standardq for acous-
tics and wvibration, but the equlpment is totally inadequate and the

technological level is still in the primitive stage.

3.7.3 Problems of Metrological Calibrations

3.

N

-

L

[

3.1 Standards and Calibration Equipment for’ Each Physipal-Quality

Electric Quantities

Further provision of Standard"eQUipheﬁt and per1pheralq will be
necessary to cope with the increa se of the demand 1n the future,
conqlderlng the current provjsion level of standards and equipment
held at the TSC, development of. the 1ndu3tr1al strength ‘of Thailand
and the position of the TISTR as the body responsible for primary
standafds, =etc. The followiﬁg prdbieﬁs may bhe éointed out - in

relation to the existing equipment.

(a) There are few standard cells and resistors which constitute the
basic units of electricity, and’ some of them-used over a long

period of time have unstable bﬁefating characterigtics.
(b} There are also few secondary and lower standards.

{¢) The maintenance work required for the expansion of the measuring
range of equipment is inadequate and some of the equipment 1is
not integrated to the relevant system, o

(d) The maintenance conditions. of étandards :(rESistors)' are not
satisfactory due to the small capacity of the temperature

controlled oil vessel toc accommodate verification standards.

(e) There is no environmental test equipment (variable temperaturé-
humidity tank) for measufements_pf‘characteristics of standard

measuring equipment and electronic paits.

(f) - Hardly any calibration équipment is aVéilable"for-‘éﬁé high
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frequency range despite the projection that the demand in this

field will he increased in line with the growth of the electron-

~ ic equipment Industry.

(B

(h)

The size of the 1ab0ratbry appears to be inadequate in view of

the present proviéion level of équipment and its usage.

A sealed room required for the measurement of high.frequency
elecﬁric équipment is absent. In addition, é thermostatic test
room where temperature control should be provided for 24 hours a
day lacks this functién despite this controel being indispensable

for highly accurate electric measurements.

(2) Thermometry

(a)

(b)

(¢

Fducation/Training for Technical Staff

The thermometric standards at the TSC are already at a fairly
High:level owing to techmical cooperation of the NRLM (Japan)

and NML (Australia), etc. The measurements, however, have bheen

1imiited to the temperature vrange above 0°C, If measuring

equipment capable of measuring the temperature range below 0°C
becomes available in the future, education/training of the staff

will be needed.
Condition of Equipment

The'fixedupoint systems specified under the IPTS-68 and thermo-
metric meaéuring standards are currently proﬁided at the TSC,
The measuring equipment for the temperature range helow 0°C,
however, is inédequate as a low temperature setting vessel, and

platinum resistance thermometers, etc. are absent.

The present thermometric test room is rather small and should be

ehlarged.
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(3)

(4)

Photometry

Photometric standards at the TSC are-appr0priété 1n terms of'equiph
ment -and technologicél,'level. The standard fpdny'is;' howevgf}- is

small and should be enlarged;'

Mass

The following problems can be pointed out for the mass standard

measurement.

{a) Secondary standards are not traceable”to the kiiogramme protd—
type held in Thailand. '

{b) Buéyancy correction equipmént' is nét _gfailable, One. of " the
vital items in calibration of standédeWeights isfthe'cbrréétiqn
of air buoyancy (flotation force). Since'theﬂnéCeésary devices
{precise barometers and hYgroﬁeters}"are absent; proper calibra-
tions cannot be ensured for weights.

{(¢) Precise equi~ratio balances with scaling Cépabilities exceeding
lkg are absent, making it impossible to. .calibrate weights

heavier than lkg.
{(d) The number of staﬁdard weights is insﬁfficieﬁt.'

{e) As the reference weights of 20kg are absent, measurement of the

range above this cannot be done accurately,

(f) The number of calibration balances for standard weights 1s in-
sufficient, .

(g) Specific gravity balances and. platform balahées, etc. are not

' available. ' o o

(h) Division/multiplication technology for the calibration  of
welghts is absent. ' '

(1) Measuring environment is poor due to the fact that pressure
meter and length tests share the same room, Causiﬁg a lot of

disturbance in view of vibration and dust due to frequent use.
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(5) Length

The  following problems: are pointed out for the length standard

measurement,

(a)

(b)
(cj

(d)
(e)

(f)
{g)

End measure and line measure standards are inadequate,

Straight and tape measure standards are absent..

Shape.and dimension measuring equipment is practicaily nil.
Comparators indispensable for the calibration work are absent.

Large' industrial measuring equipment and precise measuring

equipment are practically nil.

Angular standards and peripherals are practically absent.

‘Test rooms dedicated to precise measurement are absent (constant

temperature/hunidity rooms, etc.).

(6) Pressure/Force

-The following problems-até pointed out for the pressure and force

measurements.

(. Hydraﬁlic force standard machine necessary for the calibration
of force gauges 1ls absent.
(2)° Deadweight piston gauges necessary for the calibration of
' ' pressure gauges are absent.

(7) Others

Equipment related to volume and flow rate is practicaily nil,
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3,7.3.2 Manpower, Education/Training

The technological level at certain diﬁisionsﬁ'of: the TISTR- is Already

adequate to respond to requirements of industrial clrcles. -

In order to cope with the_énticipated_increase_of'calibfation dpmands for
high preciéicn n@asuring instfﬁmcnts in the fuicre{'chc tcciuitment of
engineers wifh ewpertiqc in. each fi%)d conccrncd' is indiqppnqable.
Therefore, technical staff should he - secured and their training be carried

out, as well as budgetary measures conducted.

3.7.3.3 Future Problems and Countermeasures to Cope with

Problems in metrology and calibratioh-.se:vices' vis-a-vis thelr future

‘demands are summarized in the following.
(1) Precise Measurement Automation System

Tt is a. globa1 trend that elécffonicqware making sjgnificaﬁt;progreés.
in recent years. in line w1th the rapid progreus made in areas of IC
and mlcroprocesscrs, with particularly Qignificant effects ‘on thc

area of electric measurement,

Passive elements based on the use of P]ectromagnetlc 1nduction and
electromagnetic force used to play a central role in COHVentional_
measuring technology. Now that the;electronization, digitalization,
utilization of semiconductor sensors and the qystemization of'mcaw
surement by means of linkage with. computers have become easler owing
to the introductlon of IC technology, the recent trend is charac-
terizcd by the transition into electronic measurement accompanying
- multi-functional measurement technology and measured data processing

technology.

Therefore,_mUltiqunctional measuring instruméﬁts cépablc'of highly

accurate measurements are often used recently in order to maintain
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(2)

(3

the aqcﬂfﬁc& of ﬁetrological-calibration in the traceahility system

" to 1ink measuring inStruments used in fileld with national standards.

Such 1instruments are called "smart” or "intelligent" measuring
instruments, which have been tsed in automatic measurement of various
eléctric quantities, including those of DC low and high frequency

ranges.

~ ‘Education and training of eﬁgineers {technical staff) will become a

vitéli fedﬁirément in order .to make the full use of such multi-

functional instruments.

Clear Determination of Traceability System

- The traceability;system for TISTR's electric standards is presently

iinked directly to electric basic units in Japan, but. the system is

not neceﬂsafily functioning on a vegular basis due to the high

‘transportation cost of standard equiﬁment, etc.

While it wiil be necessarv for Thailand to depend on the supply of
national 'electfic standards from _oﬁerséas until Thailand becomes
capable of establishing -the said standards by itself through the
upgrading of the téchhological capabilities, the clear determination
bf traceability of the basle units and the faithful implementation of

the traceability system is imperative.

. Improvement of Standard Equipment

Electric standard measuring instruments and systems currently pos-
sessed by the TSC have been added from time to time over many vears
in the past and not necessarily systemized. Such standard equipment

should be systemized, and additional wmeasuring systems "should be

Antroduced in a proper manner in order to respond to the expansion of

the calibration range and other needs in future.

The_nﬁmber of electric standards (standard batteries and 19 standard
resistors  in particular) should be increased, and a system to

maintain

3 - 215



(4)

(5)

the preclsion = by. -means  of comparisons . among - individual

standards should be established.

Some of the existing equipment is unstable due to its long use.

Secondary and third standard measuring standards that are required to

_ meet the increasing demand for calibration services are also. in short

supply.

Most of the standards and measuring instruments-in‘Thailand,appear-to
be of foreign origin. Multiple sets of the same measuring,equipﬁent
or multiple sets of different models but éompatible.équipmént should
be made available for secondaryr.and Jower  standards, taking_ the

possible.failure of such equipment into account.
Environment of Standard Room

Special air cbndiﬁioners to maintain basic  units of metrological
standards, havihg the performance controlling the temperature at
25+1°C for 24 hours a day should be required. However, these re-
quirement are neot met at present. Since:the 24'h0urs.continuqu§
operation hecéssitates a high.operatiﬁg coét; attention must be paid
to separate the'sfandard'rOOms.frOm general calibration rooms with

separate alr conditioning systems, ete,

In a reference standard calibration voom, mechanical vibrations often
cause noilse against electric meagurements. It is, therefore, advig-

able to make the construction of the room resistant te vibration.
Recognition of'Need_for Metrological Calibration

Using measufing equipment.@hich has been calibraﬁed by the "Propet
standards" might;be a major premise to manufacture high-quality and
highly reliable pfodﬁcfs. Most of the manufacture}s in Thailand,
however, appear to lack the proper recognition of the need for
metrologlcal _éalibration,_ and '-fhe. voluntary - demand for - the

calibration service seems somewhat weak. This is simply a reflection

3~ 216



of the &ituation where many of the manufacturers do not undevstand

the necessity to control and calibrate their measuring equipment,

. The ﬁoiicy to improve the duality of industrial proddéts has been
promoted in Thailand as part of export promotion measures. For the
successful impleméntation of export promotion, however, the satisfac-
_tihn.of.thé TISJstahdards; foreign standards and those required by
bﬁyérq must - be stressed. Qualitv improvement has in fact hecome a
crucial questlon for ‘those Thai products with export potential. The
proper. malntenancp of standards and the consolidation of callbration

services should prove very effective for bringing about an improve-’

ment-of product quality.
The importance of the calibration of measuring equipment was barelyw

recognized even by the large Japanese affiliates visited by the Study

- Team,
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3,8 Current Status and Problems of Quality Control

3.8.1 Outline

Imp?oVement of Thail product quality is the  primary requirement- for the
enhancement of the international competiﬁiveness:of Thai induétry and for
the promotion of exports. 'The TISI has alfeady'improved the_certificatipn
gystem with the expectation of the positive implementation 6f:-quaiity
contrel by the privéte. secto:; -+ However, the. recognitionﬂ'df product

quality by general consumers is not so strohg:and.the_differeﬁce in price
rather than the difference'infqhéiity:iS"often the dominant factor dn
market competitiveness,  Therefore, 1t ~cannot be 'saiﬁ that private
businesses are actively promoting quality control because of the absence

of strong pressure for quality control.

in the case of export—oriented.companies, however, the sense of -quality
control is- considerably strong in comparison to companies. producing
products for the domestic market, since ensuring product quality over-a

certain level constitutes a precondition for exports.’

Many foreign capitéi'bompanies,afé‘also making considerable efforts . to
improve product quality. ‘Companies with Japanese investments (including
technical/engineeving agreements}, for example, usually have Japanese
engineers sent from Japan to provide'local education on special skills and
téchnologies-uniqué to such companies, or at each parent éompany in Japan,
with the quality control system somewhat modified to fit to local produc-
tion. Emergence of such business'groﬁps_ﬁith advanced technologies in
Thailand has increased opportunities for consumers to see merchandise of
good quality, and the increase in consumers’ incomes has also resulted 1in
an increase of consumers' buying power. These two factors ihteract and
the recognition of the importance or ﬁerits of quality control’by.private

‘companies is expected to be strengthened markedly in the near future.
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3.8.,2 -Quality Control Propagation Activities

(1)

Propagation by TISI

The TISI is promoting the introduction of the quality_control systems

in the'pfivate sector through'interprotation of natlonal standards

_and the application of such standards to the certificatjon system.

Namely, the _1ISI eyamines whether an appropriate quality control

eyqtem is establlqhed in a factory - das a requirement for the acqui-

sition of the certiflcation mark - so that certain products are

steadily produced based on the strict conformity between the in-house

_standards and the applicable nationa] qtandards. The TISI grants its

_certification mark only to: products which meet the standard con-

cerned Fven ‘after granting the certification mark, the TISL often

carries out follow—up inspections to verify the conformity. More-

over, the TiST hplds its own_semlnars for further promotion of the
introduciion of the‘quaiity control system into private factories and
the improvement of prodﬁct quality by the use of the certification
system, and provides technLcal gu1dance on production processes,
facillties, equipment etc. as wall as. guldance on introduétion of

quallty control qystem. Targets of such guidance are small to medium

size  companies. The diffuslon of quality control to private com-
penies 1is rather difficult - particularly so for small to medium
companies ~ due to the low degree of recognition of the merits of

quality control, as mentioned earlier. The number of acquisitions of
the certifidation mark, -however, tends to increase steadily. The

seriuuq problem of the TISI is the insufficient capabllltv to test

“product ‘quality, which hinders the smooth opevarlon of the certifica-

tion system.

0f the certification criteria employed by the TISI, those iditems

related to quality control are summarized below for reference. It is

found that the TISI is'plécing great emphasis on the introduction of

quality control system into private companies.
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:Certification_SCheme on Use of Industrial Standard Mark (TIS Mark)
1, General (Omitted)

2, Quality Control

Those wiqhing to be granted the certification mark (TT% mark)
must have an adequate quaJ{ty control syqtem._ In quch ‘a case)
1ntroduc1ng %tathtical quality control would be PffPCfive. The
qualltv control, reduce% ‘the production cost’ and at - the same
time, improves the productivity. A test chamber with adequate
facilities/equipment shall be proﬁided in such a factory with an
adequate nimber  of staff and shall be. malntained in ‘good
condit1on If is necessary for each factory ro have an apprnpri~
ate qualLty control system for at lenqt each stagP of production,
‘as shown below, in order to ‘ensure Lhat the qualitv of ‘the final

peructs conforms with the appllcable national standard.

(Example of Canned Sardine Maﬁufaéturing Factory)
(1) Conditions of'Factorﬁ (Omitted)

{2) Raw Materials

’

{a) Sardines: sample inspection per truck
Inspection items: freshness and size
(b) Tomato sauce: sample inspection per truck

Inspection items: concentration, flavour and
' colour :

(c) Vegetabie_oil: -inspection_of cdlour_fof all lots
' purchased

(d) CMC (carboxy methyl cellulose)
Verification that the manufacturer’s certifjcatp is
attached to every lot purchased.

(e) Colouring agénts::_VefificatiOn that the manufacturer's

certificate is attached to every lot purchaséd.
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(f) Cans: take samples from all lots purchased and check

on. finished condition of joints on cans.

(3) Production

(a) Canning stage: take a sample every 4 hours and check
the following items:
~ weight of sardines

-~ number of sardines per can and the number of
cans with insufficient contents

(b) At the stage prior to the steaming process: the number
of sardines per can and the weight of contents
(c) At the sauce filling stage: the weight of sauce
{d) At the stage after sterilization: take a sample out of
the retort every 4 hours, and check on the weight of
' sérdines;
(e} At the stage after.cleaniﬁg: take a sardine can out of

the retort every & hours and measure the net weight.

(4) Final Prodicts

(a) Téke.d sémplés per can retort and check the following
items for one of the cans.
- net welight
- weight of sardines after treatments
- colour, smell and flavour
~ defects, if any
~ PH
Use remaining 3 cans for the bacteria test.
(b) 1In case of using new. cans, check the following items:
- tin content

-~ mercury content
‘When the TISI staff carry out the factory inspection for the grant of

the certifitation"mark,1 the following quality control dtems are

reported,
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Report of Factory Inspection (before approval of the eertification

(1)
(2)

(3

y

Information on the applicaﬁt

Results Qf inspection

Opinion on the.faqtqry, ﬁf&dﬁé;g or-fhéfapﬁiicable sta#dgrd_
Séeps to be :tékeﬁ -by the Tisi priof .to gfanting the -
certification mark: ' )

Assessment on quality control

Assessment on product quality

Factory Assessment Form:

This form is for the collection ‘of data'réquiféd for the determin-—

ation of the capability of the factory concerned for the steady

maintenance of the product quality control system.

(1)

(2)

.General (Omitted)

Management

(a) Organizational Structure

(Quality Control Division)

i

Manager

Are the quality section and the control section
separated or éombiﬁed?

Is QC being carried out or not?

Details of the Quality_Control Division
(b) Responsible divisions or stéff to test fdllowing items

- Raw materials : QC Division, Production_or
Procurement Division?
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- Manufacture : QC Division, Production or
: Procurement Division?

- Final products: QC Division, Production or
Procurement Division?
(¢) Conditions of Factory

Observation of the cleaning/maintenance conditions of the

factoty.

In follow-up inspections after the grant of the certification, the

following items shall be reported.

Factory Inspection Reports (after approvél)

(1) - Modifications within Factory

(a) Administrative structure
(b} Production structure

~(e) Quality control structure

{2} Quality Control

(a) Raw materials:
~ Have you implemented tests? Yes or no
- Test. results Passed or failed tests

~ List of items requiring modifications

{(b) Processing:
- Have yoh implemented tests? Yes or no
~ Test results Passed or failled tests

- List of items requiring modifications

{(¢) Final Products:
~ Have you implemented tests? Yes or no
— Test results Passed or failed tests

- List of items requiring modifications
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(3) Calibrations

(a) Fréquency of_cdlibrations_f
(b) Calibration staff =
2) Propagation by Other Organizations"
In addition to the TISI, organizations listed in Table 3.8.2-1 are

also engaged in education and diffusion of - quality —control ' in

Thailand.

Table 3.8.2-1 Organizations for Promotion of Quality Control

Form of

Name
mes . Institution

Major actlvities

Thailand Hanagemeht Development and Government Consultatipn, seminaré/
Productivity Centre (MOL) agency training :

Q.C. Association ' Private .

Thai/Japan, Téchnology Promotion " - "
Agsociation :

Thai Management Association

Q.C. Headquarters
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These organizations hold seminars, symposia, etc. independently or

under joint sponsorship. Their major actiﬁities are as follows.

(a)

Thailand Management Development and Productivity Centre (TMPDC,
MOT) '

-Thié'qrgaﬁizgtion was founded with the aid of the United Nations

iih-Jéndafy, 1962 and belongs to the Department of Industtial

Promotion of the Ministry of Industry. Experts were sent from

'ILO to train the Centre.staff for a period of 5 years after its

establishment. ' Since 1967, such staff has been conducting

training programmes for trainees.
The Centre consists of the following 4 divisions:

Extension and Training Services

!

Management Traiﬁing

I

‘Industrial Engineering

B

Management Consultancy

Various ‘activities are conducted by these divisions, of which

the training activities and seminars are as follows,

There are 6 training. courses -  production control, accounting
management,’ market control, human resources management, orga-
nization and method control and computer services. The duration
of one course ranges from one day to two weeks, The great

majority of lecturers are the staff of the Centre.

The actual data for 1986 show that there were 92 group training

courses held at the Centre in which 2,478 persons participated.

Training courses 'implemented in individual private companies
améunted to 28, in which 803 people participated. 16 seminars
were held,  in which 973 people participated, - In addition,
special lecture meetings were conducted by the Centre's staff at

4£.locations with 1,781 participants.
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(b)),

Of the training programmes planned for. 1987, those.related to

quality control are as given below,

Name - of Courses

General Managément

e

Q.C. Management days x 3 times

Management QCC in Practice: 5 days x 6 times

Industrial Engineering _ _
Quality Control for Supervision 5 days x 2 times

Production Planning. and Control . 5 days x 2 times

Thai/Japén Technology Promotion Association (TPA)

This was founded with thé aid of the_JapaﬁeSe Government and the
private sector in 1973 for the purpése of technological enhance-
ment of Thai industry. Major activities are the diffusion and
guidance of technology by hdlding seminars. The covéragé is

extensive, including for - example,  the industrial measurement

. seminars held in 1977. The quality control course was initiated

in 1982 and 110 seminars and 230 training courses have been held
since then.  Subiects of training 'courses carried out in the
past year were as follows, indicating that training courses have

been conducted from a practical viewpoint.

April - June, 1986:

1. Problems of middie management ciass in quality control
activities o '

. QC circle activities and top manaéement

Basic reQuifementslof QC circle éétivities

Factory tours on QC activities

Techniques for identification of pfohlems

o B N

-

Leader's role for the promotion of QC éircié activities
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~ July - September, 1986:

1. On~thé~job training'fof QC circle

2. Fundamental philosophy of QC circle activities

VB{J'Effeéts of QC'técﬁhiques for analysis of problems

4, QC circle activities for factory supervisors and fore-
men

5. Basic qualificatiouns for QC circle leaders

Octohgr - December, 1986:

1. The 4th QC Circle General Meeting
2. Management and QC circle '

3. QC techniques
b4,

Basic réduirements of QC circle activities

January -~ March, 1987:

1, Value Engineering for QC

2. Basic requiremeﬁts of QC circle activities
3. QC techniques
4

. Statistical quality control

3.8.3 Problems in the Promotion of Quality Control Practices

As described in the previous clause, the importance of quality control has
now been redognized in Thailand and several organizations for the promo-
tion of'quaiity.control praétices have been established, prnﬁiding semi-
nars and training.' Quality control has become part of the educational
gurriculhm for civil servants at a governmental level, particularly in the
Alr Force, Power Corporatidn and Water Corporation. TIn the private sec-
tor, nof only foreign'affiliates but also companies with national capital
in the export sector are showing increasing intereét in quality control

and thelr plants in particular require manpower development in this field.
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The following problems, however, can still be pointed out in thé efforts

promoting quality control.

(1) There is a lack of appropriate téaching matéfials in view of the

fequifed large varlety of quality control coﬁrses.
{2} There is a shartage of capable instructors,

(3) implementation of QC educatlon at the qhopfloor 1evel appearq diffi—

cult and, therefore, has not been adequately conducted

(4) Because of (3) above, the provision of QC education throughout an

entire company is seldom seen.

(5) The concept of QC cirele activ1tieq iq fairly qpread among
large-scale industries with 200 workers or more but not in medium and

small-scale industries.
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4. PROGRAMME . FOR DEVELOPING TNDUSTRIAL STANDARDIZATION, TESTING AND
METROLOGY

The' underlying problems and remedial measures for developing industrial
stahdardization, testing and metrojogy are recapitulated in Fig, 4, at the
end of this Chapter. In this Figure, a number of development programmes
are propoesed fof remedying the problems identified through site survey, to
be implemented at levels of'Gove?nment, of private'indﬁstry, and jointly
between government and private industrv levels, as well as at levels of

individual enterprises and_of the entire ASEAN Region.
The different.programmes are deseribed in what follows.

Legally regulated metrology is a matter involving the law, and is moreover
only vremotely related to the purpose of the present Development
Programmes, which 1is contribution to enhancing the level of Thai industry
and to'prdmoting exports: It is thus considered appropriate to limit
advice to be presented in the domain of legally regulated metrology to
what is Qf rélevance to.the national metrological standard quantities and

gystem,

A Programmes for Implementation at Government Level
Programmes for implementation at government level inctude those for:-

- Fncouraging preparation of drafts for National Industrial Standards
to be drawn up on private initiative

- Promoting move for drafting/amending criteria for accrediting
tesfing institutions _

~ Promoting incfease in the number of metvological standards; extend—
ing the metrological system

- Promoting testing and research for developing industrial standard-
1zation.

~ Disseminating and promoting in~house standards and quality control



- Pfomoting.éktenéidn and reinforcement of the. capabillity of testing

insLitutionq

- Extendiug and . strengthening metrologlcal standards and metlological

instrument. calibration service.

- Promoting reinforcement of - insttuction and training to enhance

manpower .

- Promot1ng ‘establishment of industrial aqsociations for different

product groups and ploductb

— Promoting diqqemination of 1ndu9tr1a1 ntandards

The substances of the above programmes are as described below,

4,1 Enconraging Preparation of Drafts for National Indﬁstrial Standards

to be Drawn up on Private Initiative

4.1.1 Background of Proposal

The underlylng problems relevant to industrial standardization and to the

certlflcatlon system —~treated in §3-- reduce upon analy51s to the follow—

ing.

{(a) Problems undérlying industrial standardization

(H

(2)

As nbﬁéd in §3.3, the measures adopted in the past have not been
édeqqate*and timely for meeting the rapidly ﬁuitipiying née&s
for various industrial standards brought by thé progress of Thail
industriélization.uuparticﬁlarly in the:domains of éleétrical,

eléctronic, mechanical, metalworking and chemical industries.

Industrial standards covering basic ~ principles and  those
prescribing procedures and methods are. not. adequately 'estab-

lishedf



(3) Difficultles. are encountered in the acquisition of a growing
portion of the data required for dréfting the envisaged indus-
- trial standards, which are from year to year increasing their

complexity.

(4) Delays in drafting industrial standards are caused by Jlong
rwaitihg time spent in having requisite data checked by foreign

institutions ——when this is necessary.

(5) Much time dis lost. in manually proofreading, correcting and

retyping the texts of standards before their publication.
(b) Problems underlying certification system

(1) Facilities ‘for certification testing are not available in

certain domains.

(2) Inspite of an increasing number of test samples, they cannot be

processed in. due time with the available equipment’

(3) TFew testing institubions"are equipped to undertake all the items

requiring to be tested in a given case.

(4) -Inadequacies: in the  testing instrument calibration service

impéir traceability of the available testing equipment.

It 1s revealed from the_above-auaiysis that a major part of the underlying
problem relates  to  testing, which, considered independently, could be
solved through.implementationfof the proposals 1 and 2 presented in the
.nexf @hapter. The - basic obétacle to smooth extension of dIndustrial
standards, however, lies in the drafting of rthese stahdards. To expedite

this work, the measures enumerated helow need to be adopted.



(1) A strategilc approach.to the question of drafting industrial standards

(2) As practical measures for expediting the drafting of industrial

standards:-

a. PBnlist active participation and collaboration of eligible
industrial associations and other groups already from the stage

of drafting

b, Promote pertinent: surveys aﬁd_studies-m"i.e. survey;.teétihg and
research for assembling the ‘basic data’ required -for drafting

industrial standards

[ Imstruct/train relevant personnel in industrial standardization,
“to enhance their capability. for administrating industrial

standards

d, Enhance clerical processing capability through the introduction

of electronic office equipment for documentation processing.

The foregoing measures are detailed in what follows,

4,1.2 Strategic Approach to Drafting Industrial Standards

There 1s a rapldly rising need for industrial standardization, but meeting
this need calls for application of considerahlé human and finanecial
resources: In consideration of the'limitations'imposed'by'actuél-cichm—
stances, rationality and:efficécy in_establishihg new standards reéuire to
be sought by according priority fo standardsﬂthat'are the most-urgently
needed from considerations of overall economic development and of human,

soclal and cultural needs,

In order to pursue such a strategic approach to the question of drafting
industrial_standards; the essential factor should be to organize a_éystem

that would effectively reflect in the national policy the true needs felt



by industry.

Varioué councils and committees have been established in this connection
IMQinéiuding'tﬁe Tﬁdustrial Product Standards Council and the Technical
Commitfeeuw_with the view to reflecting practical needs in national policy
ar'various stages of format{oﬁ. In actualitv, however, taking the in-
‘gtance df=thé Industrial Product Standards Council, 12 out of the tegally
prescribed membership of 18 represent Govermnment institutions, which
cannot * be conaidered a balanced constitution for having the needs of
industry at large voiced - in the Coﬁncil's deliberations. The Council
should profit by having its membership reconstftutéd with a largef rep-
resentation of industrial and academic circles, in order to equitably
‘reflect the interest of manufacturers, equipment users and product coﬁsum—

ers.

The Industriai Product Standards Cbuncil thus_redonstituted to effectively
reflect the needs of 1industry should then proceed to determining the
principles to govern a ldug—term programme for establishing national
industrial standards, and the schemes for putting the principles into

practice,
The principles to be determined should include:-

- Criteria for determining the key domains in which industrial

standards should be first extended
—- Domains and sﬁbjects to he accorded weight

- Target number of standards to be established within a specifie

period,

The criteria for key domains in which to first extend industrial standards
should include the following, In consideration of the current status of
industrv. and the aims set forth in the National Economic and Social

Development Plan:



(13> Basic and commonly  applicable standards, for strengthening. .the

(2)

(3)

(4)

industrial infrastructure:

(a)

(b)

{c)

(d)

Basic elements of standardization e COMON technical

terms/svmbols/testing methods

Standards conducive to enhancement of material/component du-

rability, reliability and other'performance.indices
Standards conducive to enhanced interchangeability among, prod-
ucts/compoﬁents/maferialg, and other factors that contribute 'té

rationalization of productive processes

Standards conducive fo smoothing the physical di{stribution  of

products from manufacturer to consumer.

Standardization conduclve to extending exports

Standardizatipn conducive to extention of the industrial domain in

keeping with technological innovations

Standardization conducive to-enhancement of the gquality of 1ife:

- (a)

(b)

(e

(d)

Standards conducive to enhancing the safety and durability of

consumer goods

Standards conducive to enhancing the health and safety of the

people, and to protection of the enviromment -

Standards related to medical care, weifare, housing,-
transportation and other factors directly affecting the communal .

environment

Standards conducive to economizing. the consumption of natural

resources and energy.



With the foregoing key targets held dn view as. primary criteria for the
standards to be eatablished firat, the domains to be accorded priority

should be:-
~ Electrical/electronic industries

"~ Mechanical industries, (particularly manufacture of motor-car
- components, of agricultural machinery and components), metalworking

~ and éhemicai industries.

4,1.3 Setting Up the System for Drafting'lndustrial Standards

The practice should be established of entruéting the drafting -of national
industrial sfandards to eligiﬁlé pfivate bodies, such as pertinent indus-
trial associations or testing instituﬁions.' If a suitable private body
does not éxist, or 1s mnot ‘deemed qualified in capability, the Government
should promote enhancement of industrial standard drafting capability
through reinforcement of the existing body or through establighment of a
new body that should group together enterprises.engaged in the relevant
line of industyy or in -the manufacture of relevant products., In doing
this, the Govermment should undertake relevant testing work within the
public institutions, and otherwise assist the drafting work with technical

information,

With particular reSpect to standards requiring to be urgently established
without awailting such spontaneous private initiative, and which call for
preliminary survey and study that could better be undertaken by appropri-
ate private body, Government'subsidization should be provided in the form
of grants to cover part or whole of costs dncurred for drawing up a

tentative standard by a designated drafting bodv..



This practical system should operate. on the following. principles:

(a) Standards to be subsidized for drafting should be tﬁose- that are.

both:~
(1) Of nature to require establishment without deiay,_and

(2) Of such substance as to call for.preliminary surveys/studles/
testing which could more suitably be undertaken outside govern-~. -

ment institutions

vy Therbodies to be entrusted with the dfafting of a-standard under. thise
system should be in a posaition to gather and properly reflect the

requlrements and desires of relevant interests, and further, either:-

(1) . Possess the documentation, data and information necessary for
drafting the standard, even.if not equipped with testing facil-

ities, or

{2y 1f testing=is'indispehsab1e for the drafting work, he equipped:

with the requisite teéting facilities

(c) Before.designating.a body for enrrusting'the:drafting-of;a'Sténdard,
the bodv is requested submission of written information to permit
judging that 1t meets the criteria set forth under Paragraph (b)

above. The information should include:-

- Articles of assoclation or equivalent document giving the nature of
the body; latest business report containing financial statements;
programme of forthcoming activities

~ Plan and schedule for drafting the envisaged industrial standard

- Estimate of expenses expected to be incurred for drafting. the

enviséged industrial standar



- Descriptive statement backed with valid evidence -to prove the

capabllity to undertake requisite surveys and studies

- Description'of organization for assembling requisite technical data

@

The prpcedure for entrusting the drafting of a standard should be as

follbws:

(1) The scope of application and items to be covered are =apecified,

for instance:~—

. Range of'applicatjon of the standard

Kind of product covered by the standard

.

Performance specifications
Structural arrangement specifiéations

“Material specifications

.

Tests to: be applied
Inspections to be applied

. Designations to be applied to product

-

Indications to appear on product

— .
DWW @ ~ S W N
. . . .

. .Instructions for use.

Notes: -Iﬁdustrial standards should desirably follow certain set
patterns, and a manual setting forth the form to be followed
in drafting dindustrial standards should be drawn up and

handed to the bodv to be entrusted with drafting.

(2) The amount of subsidy to be granted and conditlons of payment

are specified.

(3) A written expression of acceptance is demanded of the entrusted

body, to be submitted within a preseribed term.

(4) An interim report is demanded submission within a prescribed

term, containing:i-



~ Estimated and actually incurred expenses
« Composition of drafting committee{ attendance  of members at

committee meetings

(5) ‘The draft standard-thﬁs prepared 1= submitted_by the entrusted
body within the prescfibed term, together”ﬁitﬁ a reporf coﬁtainw
ing any and all'informapion that miﬁht serve  as reFerenée.in
estab]iéhing the pational industrial sféndard, ineluding minori-
tv views expréﬂéed during déiiberations;'énd surveys/studiesa/

teats conducted in connection with the drafting work.

4,2 Promoting Move for Drafting/Amending Criteria for Accrediting Testing

Tnatitutions

In order to enable smooth and prompt conduct of tests to verify conférmity
of products with applicable industrial standards, an important question
calling for solution is to make avallable testing facilities and profi-

cient testing personnel matched to the needs for such testing.

It is advised to drav up general-criteria for the acéréditation of teéting
institutions based on the guidelines issued by the International Eiectro—
technical Commission (IEC) and'the.Internatioﬁal.Sféndérdizatidn Organiza—
tion. (TS0), to be supplemented by - detailed individual criteria - for
application to different domains of technology-éhd to different industrial
standards, in reference té which to reinforce and enhénce'the cépébility

of existing testing institutions.

The general and the detailed criteria referred to above should both.

contain requirements governing at least the items of:
(1) Nature of testing Institution

{(2) Range of responsibilities to be undeftaken, in respect of testing

service
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(3)

(4)
(5)

(6)

(7)

Obligation of maintaining secrecy
Quantity and specifications of testing equipment available
System of equipment calibratiou .

Number and qualifications of testing personnel

System of testing personnel instruction and training.

Féllowing reaccreditation, periodical inspections should be made of the

institutions, and’any insufficiencies revealed should be demanded correc-

tion, in order to have the institutions maintain their accredited level at

‘all times; guidance should be given to encourage incessant enhancement of

their level of capability.

Implementation of this Programme should contribute effectively to remedy-

ing such shortcomings as noted in §3.5 of i~

- Having to entrust testing to non-accredited institutions, on
account of ambiguities din criteria governing acereditation and of

- insufficient exercise of authority

-~ Incapability of tegting dinstitutions to undertake all the test

items required by applicable industrial standard

— Low testing efficlency, on account of inadequate testing facilities

and equipment
- Excessive waiting time' demanded for results to be obtained on

requested ‘tests, on account of concentration of requests on certain

testing Institutions.
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The foregoing measures should further contribute to:-

- Enhancing'the capability of the institﬂtioné for_performingftesting

to verify conformity of products with industrial standards
- Raising the reliability on test results

- Approaching the relevant test Institutions toward'internationally

recognized-tésting:eétablishments.

4,3 Promoting_Increase in the Number of Metrological Standards;. Extending

the Metrological System -

Industrial development is premised- upon inérease in:-. the number of
metrological standards and on extension of the metrological. Systénl in
keeping with national economic, social and technological déﬁelopment,-and

with compatibility ensured with the international metrological system.

It is advised to estaﬁlish without'delay a'national_metrological'SyStem
matched to nafionél:circumstances and ﬁeeds,:aﬁd.fo-foréseeﬂprogréSé.df
industrialiiatioh, ‘with the exfension .bf coverage by pfimafy national
metrological stan&ards; through the creation of new primary_standérds as
necessary and with the institutions responsible for their management and

maintenance clearly designated.

In implementing this programme, coordination.of_the métrolbgical system at
State should desirably be promoted. Moreover, all relevant ingtitutions
should vpossess a clear understandihg of ~their mutual felationé-;énd
functions, in order to réalizé traceability -to a single national primary

standard by all.metrological standards, both industrial and commercial.
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Implementation of  this Programme should contribute effectively to remedy-

ing SUCh_shortcomings'as noted in §3.6 and §3.7 of:-
f-Insufficient ‘availability of metrological standards
~ Incompletely established national metrological standards

- Ambiguities in the responsibilities of different institutions for

managing and maintaining the metrological standards
The foregoing measures should further contribute to:-

~ Eliminating overlapping reséarch efforts directed by different

institutions in the domain of metrology

~ .Concentrating investments in key facilities, for higher economic

efficiency

- Méking the best use of available specialized persomnel.

4.4 Promoting Testing and Research for Developing Industrial

Standardization

The drafting of industrial- standards --particularly authoritative stan—
dards of international or national standing-- calls for extensive testing
and reseérch to be conducted to determine such factors as the general
level of product qﬁality, conditions of their use, and technical substance

of the provisions to be specified in the standards.

Tt is advised tob take measures for promoting such testing and research

through the means of:-

(a) Entrusting'specific testing. and research work to institutions
aceredited by TISI or to universities, with whole or part of the

incurred eXpénses borne by TISI in the form of grant for study.



(b) Subsidizing ‘relevant studieé already-'heing-'undeftaken by eligibie
priﬁate research dnstitutes - (through - grants for study or other

measures).

Implementétion of this Programme should contribute effectively to remedy- .

ing such shortcomings as noted in §3.3 and'§3.5_df:m

—- Lag behind the needs of industry seen in the curreﬁt status of .

development of industrial ‘standards

- Inadequacieé in the testing and research facilities required for

such development.
Implementing this Programme, in- view of .the fact that the .grants and
subsidies will require to he of substantiél_amount_in order to.enéure.
effective wofk, they should be limited in number to cover soleiy sﬁbjects
of top priofity in reference to the national economy and to public health
and safety.

The foregoing measures should further contribute to:-—

- Awakening the testing institutions and private research institutes

to the importance of industrial standards

-~ Improvement and wider application of the industrial standards.
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4.5 Disseminating and Promoting TIn-House Standards and Quality Control

4.5,

1 Background of Proposal

The ‘prohlems Under1y1ng.the digsemination in private industry of in-house

~standards and of quality control practice reduce upon analysis to the

following:

(1} Problems relevant to government policy

(2)

(a)

(b)

(p)'

Inadequacies din technical guidance and dinstruction/training
provided to factories and ‘operating establishments on quality
control in its relation to the certification system covered by

the Industrial Product Standards Act

Insufficient Government support Ffor promoting the sale of

"commodities carrying the TIS Mark by inducing consumers to

accord preference ta such commodities, which should contribute
vastly to disseminating quality control practice in private

industry

Inadequate measures for surveying and studying means of estab-
lishing" quality control procedures and practices matched to

national circumstances and needs.

Problems underiying the implewmentation of instruction and training

As noted 1n §3.8, there ig shortage of:

(a) ' Appropriate teaching materials for use in seminars and training

(b)

courses

" Capable instructors for same
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(3) Problems within enterprises
As noted similarly in §3.8,

(a) Interest “in quality control cannot be cphsiﬂered Ihigh- among
enterprises, with the exception of those of foreign afftliation,
those producing commodities for wexport, and those of. lérge_

business scale

(b) ©Enterprise top managenent is generally'not fully aware of the
impoftance of quality control, and'fgw.éntefprises have.adopfeq_

a company-wide quality control system

(¢) Quality-mindedness has not penetrated’ the:-froﬁt~1ine-_workér

layers.

4,5.2 Remedial Measures

For remedying the foregoing difficulties, ‘it is advised to adopt the

measures set forth below.

In respect of the instruction/training of seminar -and. training course

instructors, refer to §4.8
(1) Development of teaching materials on quality contrel

'Trainihg courses should: be organized separately for. top manégemeﬁt,
middie—management personnél,:frpnt—line Supérintendenté,:and workers,
" with curricula érfanged_sgparately te match the different levels of
trainees, Even_for"a'givén level of trainee, the subjecté of inter-
est may differ accbrding td the traineeé' backgrq@nd, and” the teach-
ing materials to be made available shduid'be matched to the individu-

al needs of different trainee groups.
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(2).

In‘compilingfthe teaching.materials, similar and related materials

usddlinﬁforeign=Couhtries should be assémbled, and theit substance

5studied- and adapted -to natibhal circumstances and needs. It is

advised -to set up a committee for teaching material compilation, with

membership inciuding experts competent in quality control instruction

* and ‘eventual users of the materials.

The fgachingfmaterials needihg to be prepared before all others are

. those ‘intended for “quality control leaders" to become the leading

spirits in promoting quality control within their enterprises and for
Mquality: contrbl ‘staff" to engape in practical quality control

promotion under the "direction of quality control Jeader,

‘Enterprise-wide promotion of quality control

As rémédy for. the pfoblems noted under 3 headings in §4.5.1-(3), it
should be éxtremely effective to encourage enterprise-wide promotion
of.quaiity control practice. Such enterprise-wide quality control
promotion Ealls for participation of all and every member of the
entérpriSe5 personnel, from president down to the lasf worker, in

their respective ranks.

What 1is essential for ensuring success in this connection is for top
management to clearly set forth before the entire enterprise person-

nel, the basic approach adopted by the enterprise in respect of

'qualitj control;"Small—grOUp activity for promoting quality control

¢an bhe: made effective only upon its being encouraged in association

with enterprise-wide move for qﬁality control promotion. To this

‘end, instruction. and training should be administered with courses

organized separately for top management, middle management, shop-

floor' superintendents -and workers, to {impart the knowledge, tech-
‘niques and skills benefitting their respective roles and functions in

promoting quality control.

In addition to :imstfuction. through training courses, the motivation

of front-line workers toward participation by each. and all in the
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(3)

(4)

practice of quality control is an:eséehtial key to;éuccéss, and an
effective incentive for awakening interest in QUality_cohtrdl:is to
establish within the enterprise_a-Systém—of.pubiic recognition made
through awards of merit grantéd “to employees for sﬁggestinns put-
forward through. quality contfol ~groups that rvesult in effactively
contributing'to improvement of product quality or to rationalization

of production processes.

Dissemination of quality cpntro].practice-among small enterprises

. Small enterprises in the ménﬂfaétufing-industry are extremely numer-

_ous, and generally have littlé to spare'in capita1 and mahﬁoﬁer for

enhancing their level of quality control. Being certified for TIS
Mark licenCe,'howéver,.will-require-the;enterprise to disﬁbse*bf_a
certain level of production and testing equipment, as well as to

present afsound'corporate_organiéation.

For effectiﬁely disseminating quality control prattice among small

enterprises, it is advised to select a limited nﬁmbe; of enterprises

calling for dimprovement of product .quality, on .the criterion of
contribution towards exports or towards'enhanéement,bf'thé:heélth and
safety of the peoﬁle, fof administration pf-instfuctioﬁ'anﬂ tfaining
to their personnel with the view to faising.their leﬁe] of_qﬁality'
control. Also, financial assistance should advisably be:prbvide for

their aéquisition of necessary production and testing equipment. Tt

" should alsc be effective to repeatedly provide guldance In managerial

and technical matters.
Talks on successful cases of quality control practice

A very effective measure for disseminatlng quality control practice’
among prilvate enterprises is the organization under pﬁblic:sponsér—
ship of talks given by people from other enterprises  tEat‘ have
successfully gained marked - benefits frém their introduction of
quality control pfactice.- Such talks could with highest effect be

given on- the .occcasion of meetings aimed’at'disseminating industrial
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4.6

standardization and quality control, where personnel directly charged

with QUality'contrdl promotion would gather.

Such successful cases of quality control dissemination could also be

taken up as subjiects for case study in seminars and training courses,

or else be treated in articles published in technical journals.

The talks, case studies or journal articles should be of concrete
subgtance, such as to be of iInterest and of practical values to
enterprises contemplating the introduction of quality control prac-

tice,

The Government should encourage such activities by incorporating such
talks in meetings and events aimed at promoting industrial standard-
ization, and inviting relevant enterprises to give and to hear the

taiks.

Promoting Extension and Reinforcement of the Capahility of Testing

Tnstitutions

Testing:and analysis for evaluating the product quality and for assembling

technical data are essentlal elements for seeking product quality improve-

‘ment, as ‘well as for research and development. Extending and reinforcing

the capability of testing institutions is thus an indispensable require-

ment,

It is advised as measure for extending and veinforcing the capability of

testing‘and:reséarch institutions.

(a)

To have existing institutions periodically and systematically recruilt

testing personnel in specified domains of specialization, to match

expected demands for.testihg: to provide them with instruction aund

training 1n accordance ‘with an ~established programme that should
include courses of instruetion abroad and instruction by foreign

experts.
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(b} To have existing inqtitutions regular]v yenew the. testing equipment
and to qutematlcally acquire new equipment, to meet the - progressing
demands of devoloping technolo?v and the enhancing - requiremento'of
industrial standards .continuously yatsed in level, to. regular]y and’
correctly 1ecaliblate the installed testing equipient, to. imprnve the

reliability of test resultq.

{(c) To set.up an establishiment to serve as national éentre_for industrial

standard testing.

(d) To set up an establishment'tb-serve'as national-centre for industriél
testing and research, and for metrological standards and. calibration

service.

Implementation. of this Programme_should,contributé effectively to remedy-

ing such shortcomings as noted in §3.5 of:~

- Excessive workload burdening the:te$ting institutiohs_

~ Insufficient and -outdated tésting.fécilities and equ{phent

~ Available equipmént-not'métching the demands for testing

- Inadequate ‘accuracies ensurable with available equipment

- Insufficient availabillty of documentation on international  and
foreign:staﬁdards

- Ditto of technical documentation

-~ Inadequate maintenance  and calibration of metrolegical standards
and equipmenf; |

- Shortage of proficient testing and research persdnnel

The measures sef forth under the headingsf(a) and (b) abOve.——re1ating to
existing institutions—- would héﬁe:to'be jmplemented without affecting the
continuing work being carried on by the institutions, and for this reason,
the cufreﬁt'problem ofuexcessivelyrlong’waitingftime;forﬁreSu1£Smto be
obtained  from requested certification tests ~—with fﬁrﬁher-increaéé'of
demand for such tests expected in the'cbﬁiﬁg years——-could.notipossibly be

solved ‘through such measures.
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This is why'it is advised to complement these measures by newly setting up
a national centre for industrial standardization testing, proposed under

the héadingﬂ(c) above, .

The centle for Industrial testing and metrological callbration ~-proposed
under the heading {d)-~ is of equal importance and urgency, for enhancing

the nation level of: technological capability,

The above measures-(c) and {d) would furfher present the .merit of having
'expensive spec1ali?ed equipment —-that will not be very frequently used--
concentrated in two:napional centres, to enhance their rate of utlllza—
tion, . The;centralization of certificatien tests that would be realized
upon implementation of the measure (c) should moreover “contribute to
minimizing disparities in test results arising from differences in testing
-accuracy between - institutions, and .enhancihg reproducibility of the
results, as well ‘as 1mprov1ng administrative control over the progress of

test operations.

The functlon of 1nstruct10n and tra1n1ng added to the above two centres
should further permit ensuring the supply of urgently demanded testlng and
callbration personnel in numbers that could be regulated to match the

foreseen demands.

4.7 Extending and Strengthening Metrological Standards and Metrological

Instrument Calibration Service

It is advised to proceed wiﬁh the establishment of metrological standards
and with extending/strengthenlng the service for calibrating the standards
"~ and measuring instruments, in view of thedlx 1ndlspensab111ty for enhance-
ment of 1ndustrial product quality and for the development of 1ndu5try,

since these factors constitute the basis of industrial technology.

To. this end, it 4s Further advised to establish national inetrological
standards for each quantity, with the national primary standard occupylng

the apex ' of. the traceable pyramid, and with secondary, working and other



standards of respectivelv adequate accuracy ensured . through modern cali-
brating equipment of adequate accuracy.  Such equipment should advieably
be stored, maintained and- operated in properlv conditioned environment of

constant temperature, humidity and other conditions.

Implementation of this Programme should contribute effectively to remedy-

ing such shortcomings as noted in §3.6 and §3.7 of i~

- Inadequacies in the establisned_natjonal metrologiCal“aystem-

- Insufficiencies in the numbers and accufracles’ of - ' hy various
metrological standards and equipment covcring different quantlties

and grades of accuracy.
The foregoing measures should further contribute to:-

- Answering with additional 'equioment the dincreasing demand for

calibration service

- Providing the techniques and facilities to serve as basis for
extending f“iﬁ both technicalr capabllity and equipment --the

coverage of national metrological standards

4.8 Promoting Reinforcement of Ingtruction and Training te Enhance

Manpower
(a) In-house standardization and quality control

As noted under §3.8, promoting the diqsemination of in—house . o
standardization and quality control calls for the availability of

instructors in this practice, who. —~thenselve3w~ must be trained for
the work. In consideration of the underlying problems ‘noted in
§4.5.1, what needs ‘to be given priority consideration in thiq con—.
nection isg training to generate instructora who, in turn, are tor
engage in training enterprise personnel to become "in-house stand—

ardization leaders" and "quality control leaders"  ~*£0 become the.
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.1eading- spirita in. promoting in-house standardization and quality
control, fespectivel&, within their enterprises-- and 'quality
contrel staff" to be charged with front-line quality control prac-
”tice;. These leaders and staff would, in their turn, spearhead

in-house dissemination activities.

“Training of the instructors should follow a curriculum that should

ifnclude the subjects set forth below:

(1) Instructdrs for those to become in-house standardization

leaders:~

- General.notions of in-house standardization

- Procédure.for advancing in-~house standardization

- Compiling and arranging in-house standards

- Praqtical application of in-house standards

= Coﬁﬁatibility of.in—house standards with national and inter-

national  industrial standards,-

With  a view to enabling -the instructors to impart fo their
trainees the - capability of leading enterprise-wide activities

for the promotion of in-house standardization.
(2) Instructors for those to become quality control leaders:-

- Intraduction, promotion, ‘development and stabilization of
enterprise-wide quality control practice
- Organization, implementation, instruction in quality control
- practice '
~ Improving enterprise;wide quality control practice

~ Quality assurance and reliability.
With a view to enabling the instructors to impart to their

trainees the capability of leading enterprise-wide activities

for the promotion of quality control.
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(b)

(3) Instructors for those to become quality control staffi-

Notioris of statistics

~ The seven.standard tools for quality control--_ -

1

Organiziﬁg and promoting small-group activities_for.furthering

quality control

Improving quality cbntrol;practicé.

The training for instructorship should advisably be provided by
domestic experts, and if necessafy by requesting assignmeht_of.
foreign experts experienced in_the'matter:and/or_by assigning

personnel to undergo trainingiabrbad.
Testing, metrology

As mentioned in Chapter 2, the total number of 1;428'gtaduating'in
the technical subjects from universities in 1980 representé a tecﬁni—
cal manpower quite inadequate.for satisfying :the present and future
demands of industry. The numbers nf:gréduates from vbéafional.éhd
professional schools also are said to be insufficient 1n the fféids_.
of eleCtrical,:mechanical and chemical engiﬁéering.: The low percent~
age of the work force engaged in Hmﬁufacturing,fas1compared.with
agriculture, and the extremely small portion of’ specia]istS"anﬂ
technical staff joining the 'manufactﬁring_ industriéﬂ  also were
pointed out in Chapter 2 as weakneéses that could well constitute an

ohstructive Factor for future industrial development.
Adequate schemes are indispensable for overcoming the above impedi-
ment, and the extension of school éﬁﬁéatioﬁ'——pafticuléfly in the -

technical domains—-- 1is a matter caliing for urgent attention.

In view of the fact, however, that school education in testing and

_metrology'wili'call‘for coﬁéiderable'iead'time; énd-th&t'graduétes

with. school education. are not provided with the practical knowledge
and skills to immediateiy éngage in ﬁroducti#e'wbrk, it 1s advisable

to reinforce the teéhnicélf_instfuctioh' and training funcﬁions of
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.existingriﬁstjtutions such -as TISI and TISTR, to provide for their

accepting trainees from private enterprises.

‘To this end, training courses of set form should advisably be repeat-
edly organized, with curricula devised separately for tralnees with

 different objéctives and of different levels.

Examples of the subjects to be included in such curricula are set

forth below for the various courses,
(a) Testing techniques course:-

~ Elementary notions of testing

- Princiﬁles of testing/measuring equipment, their manipulation
- Interpretation of standards

- Préctical exercises in testing

- Analyzing test results

— Compiling test reports: points to be heeded.
(b) Métfological'techniques course:-

—~ Elementary notions of measurement and of the management of
metrological standards
- Principies of measuring instruments; measuring techniques
- Teéhnical -aspects of establishing metrological standards;

their maintenance and supply.

Implementation of this Programme should contribute effectively to

remedying such shortcomings as noted in §3.5 of:-

.~ Insufficiencies in the number and proficiency of testing and .

"metrological personnel

"~ Mismatching of the fields of specilalization between available and

demanded personnel
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4.9 Prémoting Establishment of Indus trial Aqqocintions £or Different

Product Groups and Products

Certain of the.remedial neasures proposed to be adoﬁtéd b&:ﬁbvérnmept to -
solve the problems underlying industrial Standardization,qceftification
ahd metrology --as set forth in the preceding Chaﬁtét;—_ﬁhouiq benefit
markedly by entrﬁstingurelévant work or by otherwise“énlistihg the par-

ticipation of industrial associatrions Ffor different product groups and.

products,

The measures of such nature reduce upon analysis, to activities. such as:
(a) Tentative drafting of new industrial standards (ef §4.1.3)

{(b) Dlsqemjnation of Industrial standards and of information on key
matters concerning certification and metrological systemq,'with the
collaboration of associations that are conversant with. the aims and

substances of the relevant standards

(c) Certiflcation teqtlng, with the establishment of Joint privatp
testing laborateries, to qupplement the current qhortage of testin?

capability (ef. §3.5)

(d) Promotion of TIS Mark commodities with the collaboration of aAs80~

ciations grouping the enterprisés manufacturiﬁg the commoditiea, -

Such important measures to be implemented by Govermnment can: in .many
instances be effactively iﬁplemented;tbrough or with the collaboration of
industrial associations encouraged establishment in.relevant:induétrial
circles, The effect of combining the efforts of interested .enterprises,
and the-spirit bf solidarity fostered through the establishment of such
- @ssociations should positively serve in furthering such actions as the
drafting of tentative national induetrial standards ~-as referred to in
§4.1-— and the eqtabllshment of joint testing institﬁtions —~as referred

to in §4.14, The associations should be in a position to grasp underlying'
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'problems heseﬁting the memher enterprises; and to channel communication
beﬁween the mémber enterprises: - The efforts and forces of the enterprises
could thus-heqeffgctively:mobilized-toward solution of common problems, to
contrihute:toward moré rapld, more extensive development of the relevant

brarch of Indusfry.

There ‘already exist many. industrial associations {n Thailand, and which
afe ‘respectively pursuing thelr activities, but for further promoting
'indqsffiai develdpment, encouragement shdﬁ]d.be.given to the additional
establishment of associations systematically grouping together all
ehterpiises for promoting certain functions and to the federation of
exiatinpg associations so as to combine their forces for realizing specific

projects.

In this connection, the development: and systematization of industry will
bring aboﬁt closer vertical ties hetween assemblers ﬁnd suppliers, and
horizontal ties between supplier groups. This tendency should not faill to
:deéply influence industrial develbpment. Sound development of this trend
shoula be encouraged'by,ébvernment'where appropriate, and be guided in

correct direction through restrictive measures where necessary.

4,10 Promoting Dissemination of Industrial Standards

4.10.1 Background of Proposal

As- noted in §3.3, in view of the Importance of disseminating industrial
standardization, TISI has its Standardization Promotion Division actively
éngaged'in'Various promotive activitles. Other measures to supplement

thege activities would include:
(a) . Stronger support for promoting TIS Mark commodity sales
~(b) Establishment of an award for according public recognition to enter-

prises and individuals that have actively and successfully introduced

‘and practiced standardization with marked results.

4 - 27



4.10.2 Promotive Measures
(a) Establishment of a péfmanent'showroom'for TIS Mark commodities

A Buyer's Guide is compiled and issued every year by—TISI.._ThiS-
practice might be édvanced a step furfher in the form of a perMénént
showroom for TIS Mark commodities, located conveniently_for visiting:

consumers and users, not only domestic but also.from abroad,.

(b) Industrial standardization awards

Among'oéhéf measures'thét might he'ddopted aé incéﬁtive'fdr'promotiﬁé
industrial standardization, a system that should not fail to have
marked effect is that df-accordiﬁg public'récognitiﬁn through the
granting of commendatory awards, to be conferred by the Minister, or
by the Secretary General df TISL uwin'accofdance with the degree of
~merit--' to enterprises énd individuals mnoted for meritérious'service'
~to individual enterprises (which should already be licenced for TIS
Mark), to industry, to the nation and/or to the soclety. at large; in

the matter of industrial standardization.

The honour conferred by the -award night further be éuyplemented by
priority or other privileges given for exhibiting at the TIS Mark

showroom.

B Progfammes for Implementation.at'Private Industry Level

The  programmes for implementation at private industry level can in
- many caéeé be expectéd more_effective realization through cooperdtive
action promoted by an indusfrial associétion grouping _togéther
enterprises following similar lines of ‘actlvity or manufacturiﬁg.
similar products. -Such associations could well come to bring about
. measures that would be difficult to realize By individual. enterprises

acting alone.
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In’ whatever .form such private induetry ‘programmes are realized,
_Government encouragement and guidance or moral support will not fail

to- provide beneficial impetuq to thelr realization, and to producing

fuller effect.

The progremmes‘that would aptly come under this heading include those

alreedy cited under the foregoing sections of i~

'Ptomotihg_estahlishment'of assoclations for.developing testing

Promoting establishment of associations for developing metrology

Promoting establishment of industrial ‘associations for different

'-prdduct groups and products

1

Promoting establishment of joint private testing laboratories

4.11 Proﬁdting'Estabiishment of Assoclations For Developing Testing

In. the endeavour for'enhancing'prnduct'qualitv testing and the evaluation
of test results constltute assential factors not only in the development
of products and procesqee but also as tools for production and quality
cpntrol. ~For this -reason, _1t is advised to establish an association
grouﬁing ‘together specialized private testing laboratories and enter-
prises, with a view to developing industrial'testing.

The activities of such an association should include:

(a) Assembly and exchange of technical infarmatiom, including foreign

standards and codes
(b) Surveys conducive to improvement of testing techniques

(¢) Development of in-house:teéting techniques; compilation of testing

manuals

{d) Assistance in drawing up in-house standards.
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"National and public testing institutions would be expected to participate
in the activities of the association, with guldance and advice provided

either as sponsoring member or as interested outsaider. '

The cost of establishing and running the association should in.principlé
be covered by membership’fees;'but-uﬁtil'the association ig :firmly set on

foot with the number of members grown to a sizable 1eVel,_part of the

expenses might have to be subsidized by government.

Tmplementation of this Programmé should contribute effectively to remedy-

ing such shortcomings as noted in §3.5 of;-

- Shortape of proficient . testing personnel
- Shortage of testing facilitieé at the disposal of enterprises

- Insufficieﬁt khéwiédgé_in industry of domestic, foreign and inter-

national industrial standards
- Tnsufficiently available relevant technical information

~ Lack of testing and inspection manuals in enterprises.

The foregoing measures should further contribute, with the spfeéd of

qualify control practice, to:—

~ Development of in-house standards

- Enhancement and stabilization of product quality.

4.12 Promoting Establishment of Associations for Developing Metrology

It is essential to further the enlightenment of industrial enterprises on
the vital part played by measuring techniqués and proper mqnagemént of
measuring instruments in assufing product quality, and in thus enhancing

téchnologiéai capability.
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?or_.thia “reason, 'it is advised to _éstabliSh an assocfation grouping
together manufacturers of measuring instruments, institutions providing

metrological éalﬂhration service and pertinent enterprises,,with a view

to:

(a) Assembly and éxchange of foreign documentation and technical informa-

- tion concerning metrological standards and calibration

“(b)'rSﬁrveyé and studies for improving the ‘techiniques used in calibrating
metrologicél and measuring instruments and in determining instrument
accuracy . .

(e) Development of techﬁiques used iﬁ metrology and industrial measure-—

ments-énd in the calibration of instruments

{d) Assistance in the compilation of manuvals on industrial measurements

and instfument calibration

(e) Dissemination of metrology-mindedness,

National-and public testing institutions would be expected to participate
in the activities of the association, with guidance and advice provided

either as sponsoring member or as interested outsider.

The:cost of eStablishing'and running -the association should in principle
be_coveréd'by membership fees, but until the association is firmly set on
foot' with the number of members grown to -a ‘sizable level, part of the

expenses might have to be subsidized by government.

Impleméntatiqn;of this Programme should- contribute effectively to remedy-

ing such shortcomings as noted.in'§3.6 and §3.7 of:-

-— Shortage, of proficient metrologlcal and measuring personnel

- Insufficient interest and knowledge in industry concerning

metrology and measurement

- Tnsufficiently available relevant technical documentation

4 ~'31



~ Lick of manuals on industrial’ measurements and  instrument

ealibration.

The foregoing measures should _fothér contribute --with the spread of

metrology~minde&heés in Industry-—- tgfé_

- Enhancing the reliability of measured results
— Raising . the H:dimensibnal'._a¢qutany . of 'producpibn_:_equipment '

performance, digs and tools,

4'Conéequent imprbvément and;sfability of product quaiity

4,13 Promoting Establighment of Industrial Assngiations 'for Different

Product Groups and Products

Reference to this’ ?rogramme has 'alreédj been made under §4.9 for the

Programme to bé implemented at Governmeht;level. The'gﬁiaance3ahd'sp§port
of Govgrnmént and'othei public instifutions will 6f course be iﬁ&ispens—
able for: their éstablishmeﬁt,'.but ‘once eétabliéhed,u tﬁe associations
should'promptly:prdceed to.organizihgffhémseiveS'fbr uhdeftaking*on_their
own initiative various actiﬁities bénefiéial'to the member.eﬁtérﬁriéés.

The activities-shduld.céntre around such pursuits as exchanges of informa-
tion, ~obtaining the consensus of;the‘inqutriéi circfeq'on'promotioﬁal
schemes; arrangémehts for.joinf tésting, selection of subjects fdar joint
research and. development, aqsembly and- proce531ng of statistical- ‘data, as
well as arrangement for joint procurement and marketing;; Another impor-
tant activity of the assoc1ation should be participatioh in drawing up.

tentative drafts of national industrial standards
In the case of industrial associations grouping together enterprises

engaged 1n assembly and 'sﬁqh"processing operations, . they -should also

'strive_fqr'industry~wide establishmént of ihe quality assufance system,
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4,14 Promoting Eétahljshment'of Joint Private Testing Laboratories

In order to. {mbrOVe indosfrial product quality and proﬁote their exporta-
'tion, the re1evant enterpriqeq need to ‘unidertake research and development,
as we]l as testing to determine conformity with industrial astandards, and
fhis calls for cnhancemanL of their teetin? capability. = For this reason,
it iq' adviqed to plomote the establiqhment of joint private tegting
laboratories by manufacturerq and eXpOTtPYQ, with the participation. of
private-testing_and inspection institutions, with. a. view to undertaking

such activities as:
(1) Requested-tescingw
(2) - Instruction and training in testing techniques

(3) Unifying the interprétation of.industrial‘Standards;'compiling

unified testing manuals

(4) Making available to enterprises the use of testing facilities

o and_equipment,

In implementing this Programme, the cost of es tabllshlng and. running the
joint 1aborator1es should in principle, be covered bv contributions from
“member enterpriqes, but the conqiderab)e sums involved- should call for
government qupport and- guidance in funding._ The same applies to oporatlng
and equ1pment renewal expenses, ‘which %hould in principle be covered by
membership fees and- charges for requeqted tests and for use of laboratory
facilities, but until the laboratorlee are f11m1y set on foot with the
numbef of members glown to a sizable level, part of the expenses might

have to be subsidized by government.
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C Programmes for Implementation at Joint Government~Private Industry

Level
4.15 Joint Private Administration of'Pfogrammes

All the programmes.enumeratea'in the preceding éactioné for implementation
'respectively at levels. of ‘Government - and - of privarP induqtry call: for
co~ordination and collaboration of the other level, dt whichever 1ev91 the.
programmes may have been initiated. Such co- opprat{on berween Government
and private levels is paftihularly.necessary for such activities as the
preparation of tentative drafts fbr'nationai industrial stahdafds,-fhe
effective utilization of testing.facilities in public inqtitutiohég'aﬁd
the: dissemination of production manageﬁent"(quality/ploceqq/coqt cbn—.
.trol,,.s) practices and ‘of industrial standardization. - Moreover, the
.activities referred to under §4.4, 4.5,. 4.6, 4, 5__4;8, and 4.10 for
implementétion at Government level should in future be administered under
joint Gpvernment-private management, to uphold the-pfinciple=of burden
shouldered by beneficiary, and thereby ensure continuing activation

through the:years.

D - Programmes for Implementation at Individuél-Enterpfise Level.
Programmes that might be promoted under this heading include:=

- Promoting Establishment of co-operative associations and similar

bodies

- Promotingfenhancement of technologiéél and.management'capability.

Details are set forth in what follows,
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. 4.16 Promoting Establishment of" Co-operative Assoclations and Similar

Rodles

Erivéf@-éhterpriheé engaged ‘in similar lines of industry should seek to -
pool.  their resoufces- through the establishment of co-operative asso-

ciafiﬁns; for‘ratidnaliziﬁg managemént atd enhancing productivity. Such.
pooling of means should ‘alleviate problems of financing and staffing
~—which could be ‘particularly acute in the case of the smalierﬂscale

enterprises,

The Govérnmant-sﬁould assist and encourage such moves for establishing
co-operative assoclations thfough fiscal and financial privileges, and
through opportune guildance.

The activities to be undertaken by the associations should include:

(1) . Co-ordination of interests among member enterprises:

. assembly and dissemination of technical infermation
(2) Co~operative buying; mutual interchange of raw materials

‘(3) Mutual use of testing facilities/equipment; establishment of

Joint testing laboratory

(4) Joint undertaking of market research and development, and of

publicity’

(5) Joint planning and implementation of personnel instruction and

training programmes

- (6) Facllitating and guaranteeing loars.
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4,17 Promoting Enhancement of Techﬁologicﬁl.and.Mahagement Capabllity -

All the foregoing measures set forth as programmes for inplementation. at
levels of Covernment or.of industrial'aésociationé will'bear-fruit30n1y 
upon the individual enterprises consritutihg'the Thai'ih&ﬁétry coming  to.
interest themselves in actively taking'paft in the'programme-acti#ities'

and regularly practicing the measﬁres-that-are recommended,

The measures requiring to be put into practice by  the 1ndividual .enter-

prises, in order to let the foregoing programmes produce maximum effect,

include:

(1} Having enterprise personnel participate artivo]v in- qeminars and

training courses on business and administrative management

(2) Setting up standard procedures, manuals and -other 1in-house
working standarde, as well as adopting enrerprlse-wide quality
control practice and-other measures,_with the view-to establish-
ing a system for enhancing product qualitv and for stably

manufacturlng products of uniform high quality

E Programmes for Implementation at ASEAN Regional Level

4.18 Promoting Regional Co-operation

The ASEAN nations are. difecting their efforts -towards_lachieving the
purpose of.their Association-thrbugh pfomotibn of regibn~widg economi.c
exchanges. For .the economlc aevelopment of member countries, significant
importance is presented by technological exchéhgés,'which cannot proceed
without proper establishmeﬁt of basic prerequisites including'industrial
- standardization, quality control practice; adequéte testing'faCilities, a

rellable metrological system, and accurate calibration service.
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With progress of trade between the member nations, there will be a widen—
{hg variety and ‘an increaqing quahtity of goods exéhanged between Thailand
and the other member nations, and "this will without doubt raise mounting
among theqe natlens of necessjty of adopting common 1industrial standards

and of unifying the means of providing quality assurance.

It is to be hoped that development of industrial qtandardlzation, testing
and metrology in Thailand through 1mplementat10n of the proposed projects
will lead evehtually to widening exchange of persons between member
ébuhtries, és well as:other.measures of technical cooperation conducive to
Ehe spfead.of industriai'standardization, testing and metrology in the

ASEAN Region.
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© 5. OUTLINE OF THE PLANS FOR IMPLEMENTATING INDIVIDUAL PROJECTS

. The preceding ‘Chapter 4 qpt:”fbrth' édviqébie- programmes proposed for
developing induqtrial standardizarion, thting and metrology at levels of
gOVernment, pxjvate industry eto. It is qtrongly advised to let all and
.every rplevant institution drtivelv unde1take the measures set forth in
'the dlﬁﬁerentuProgrammes, and in thls_connection it should he effective to
ﬁian-énd;implement the~me5§uqu in the form of organized projects éystemw
atically‘-éoordinating.'and bringing out to best- effects the individual
:_ éffbfts directing the Manpower, fln&ﬁﬂlal and material resources towards
déveldﬁing the envisaged sys;em éf.industrial_standardizatlon, testing and

metrology effectively throughout the nation.

Ihicthidefation of_the-undérlyiﬁg problems set forth in Chépter 3 and the
remedial measures proposed in Chaptér 4 with indigation of théir reléfiﬁe
urgéncy'and consequential benefits, aﬁd with account further taken of the
current circﬁméténces in respect-of“administrntive‘drgéhization, technicél
level and available faéiliﬁies and equipment, the 2 projects set forth

-below aré advised for adoption and implementation:

.:(1) Establishment of development centres for industrial standardizationm,

testing and metrology
(2) ‘Establishment of joint private testing laboratories
The relations holding between the two projects, and the consequential

benéfits to be expected from their implementation are presented diagram-

matically in Fig. 5,0-1.



Project Propbsal 1
(Core Project} ”

Developmenk Centres. for,
Industrial Standardiza-

tion, Testing and
Metrology

zation Testing and
Training Centre

‘1. Industrial Standardif

| Developuent of.indugtry
| Prootion of exports

Industfia; standérdizatipn,
Spread of guality control
practices S

1.1Industrial
Metrology Testing
Servica Centre

Extension of national’

industrial standards _
Strengthening of certifica-
tion system '

Enhancement'of testing/
research capability

.

Project Proposal 2 -

- Establishment of Joint -

Private Testing
Laboratories

T

Estabiishment of adequate
calibration service

Extension of metrological
systéem

'_ Modernization_bf metrological

facilities

Fig. 5.0-1

Role of the Two Proposed Projects in the Overall Scheme
for Promoting Industrial Standardization, Testing and

Metrology



541 .Projeqt_Pnoposal 1= Dévelopment.Centres for Induétrfal

‘Standardization, Testing and Metrology
5;1;1_¢na¢kgxaund of propasal:

In Chaptpr 3, therP were. presented the ‘results of site survey and analysis
on the current’ atatus -and’ under]ying problems relevanr to the system of
industrial standardization, testing and metrology in Thailand, and 18
progTammeé were proposed for developing the system in question. Some of
these_prOgraﬁmes-Can'promise-reéults through active indeﬁendent implemen—
tétioh, while certain . others are'bf a ‘nature that will require mutual

cootdination for enhancement by reciprocal effect.

Advisaﬁle.meaSUTés;for-Solviﬁg the-pfoblems referred to above relevant to
industrialﬂstandardizéfion, testing and metrology, with the-aim of indus-
trialIdEVélopment and'éxpoft:promotion,nand with due-account taken of the
curréntZQfatuq of  industry éS'pfecpnréd in Chaptér'2 prove to be the
lfollowing, selocted on the criteria of urgency, consequential benefits and

the actuality of current technical capability and equipment.

(i) Eﬁhéﬁ;e capability for.ﬂraftiﬁg industrial standards

(2) Enﬁance_capagility for certification testing

(3)+ Extend .testing _facilities' and equipment mnecessary for drafting
- induStrial Sténdérds, for certification testing, and for providing

pertinent guidance to private industry in improving prodﬁct quality

(4) - Reinforce guidénte provided to private industry by public institu-

tions for improving product quality

(5) "Extend coverage of metrological standards and of measuring instrument

calibration service-

- (6) Enhance level of mptrological standards and- capability of metro-

logical: callbration



The

most practical and effecfivé measure for. approaching the. targats

enunerated above qhou]d be to- extend and reinforce  the equipment ‘and

oapability of TIST —- qerving as national centre fot industrial standardi~

zation -~ and TISTR. -~ the 1egally accreditpd national authority for

induqtrlal metrology and relevant research/devslopment actiVLtieq. The

grounds’ for advising that first priority be. accorded. to- this project are

that:-

(1)

(2)

(3)

(4)

For

set

Uﬁdispérséd efforts difeétedjdn fhg‘fwo institutions:forureiﬁfdrcing_
tésting,-metrological standard and calibration facilities and equip-.
ment - should- enhance .iQVQStment efficiency and maximize effective

utiiization'of the.inétalle& equipinent.

The two;.institutions'lin question are already wundertaking ‘relevant
"operations,fand'are'aptl§.sﬁaffed;fof éssumjng-tHeiénvisagédeunc?
tion; provided a cerfain 'exteﬁt_.of= reinforcement ,Gith “additional
personnel and,technicél instructioh/trainingris accorded for their

reinforcement.

‘Industrial enter'prises_. are strongly:.demanding elimination  of  the.
current excessive delays in the execution of certification tests and
tests on request, as well as extension of coverage by ﬁetrologiéal .

standards.

Improvement of prqductj 4uality and - exteﬁsion of the metrological
system are essential prerequisgites for Thai'industrial-déVelopmént
and export promotion, and to this ehd'a strong and able leédership by

public institutions is more than ever called for.

this reason, a project advocated to be accorded first priority is teo

up:

- Industrial Standardization Testing and Training Centre, to be' operatu

ed by the Thai Industrial Standards Institute, Ministry of Industry,

for promoting _industxial;.standardizatlon,--including certification

- -services and quality control prometion



- Industrial Metrology Testing Service Centre, to be operated by the
.Thailand Institute of Scienttfic and Technological Research, Ministry
‘of Sciéhce;,Technology;andgEnergy,-for extending and promoting the

".métrological'system,fekéluﬂing~lega11y désignated measurements.

5.1.1,1 Grounds for advocating the establishment of ‘two separate

(a)-

jGeﬁtres

_Distindtly'differing functions

. The' mission -of - TIST is to serve - as the centre for developing

.industrial standards,- as ultimate authority for admlniqterinp TI1S

Mark certificates, and as the mainspring for quality control promo-

tlon.. The Instltute diqposes of teésting equipment and pPrqonnel

lwhich it should utilize effectively to reduce the extremely long
'periods cu1rentlv required  for testing before delivery of TIS Mark

certificates, and thus to contlibute toward multlpllcatlon of TIS

Mark = factories, and toward -consequent diffusion  of . industrial

standardization.

The mission of TISTR, :bn -the other hand, is to . promote overall

.enhancement of the nation's . industrial level through technical

assistance - provided  to . regearch, . developmént and industrial

-standérds, within_thé terms of reference .of relevant law, and is

entrustediwith'the establishment, maintenance, and administration of

metrological standards and with ensurance of calibration service.

The two InstitutES'thus1are strongly independent of each ‘other in
their-_miSSions and,—functibns,t and furnish private indusfry with
technical guldance and services of distinctly differing nature and
teéchnological level: "TILSI centres around quality control, and TISTR

around research. and developmént. Thus, while the two Institutes

- cover rangesfdf éubject that naturally overlap in certain aspects of

téshiﬁg;'they differ-greétly_in their aims and subjiects treated, as

~well as in the levels and ranges of measurement.



(b) Size of buildings:

Setr{ng.aeidé poohomicEcbhvfdefafibnq_Such'pricé and availébi]ifv of
land, it might be. stated as ‘a general rule that . the mOQt convenipnt
layout for teqting inqtitutionq such: aq enviqaged here wnuld be to
have all-operationq carrled out - at one leve] ~~1,e. in a sing1e~
qtorey building. Certajn facilities, however, quch aq clasqrooms and
library, as well aq room“ for adminiqtrativp and clerica] work, might
without too much inconvenience be located on an upper Otorey cand a

2-storey building might in this inqtance be conridpred the most

practical form of construction to house the Centres.

As it will be given further on, the requifed flboragp for the Centres:
should amount to some- 10, OOO square metres, which is exeeqqive for'
convient accomnodation with ‘a . single ? storey building, in such
aspects as central afr- conditionlng, -power"supply, wvaste _water
treatment and  other requisite facilities. Two buildingé .are thus

necessary,. to respectively house the two Centres.

(c) Operation of the Centres

The Centres.afe to be operated'réspecfiﬁely by TISI,_forming'part of
the-Ministry of Industry, and TISTR, a:séﬁi—géverﬁment&l_eétahlish-
"ment  controlled by . the Minisrrv of.SciFnce; Technology and-Enéfgy
Administration . of the Centres would call for a proper arrangement
betwesen ' the relevant Ministries: concerning the upkeep of  the two

Centres, 1f the two centres were housed in a common building.

The establishment of two separate Centres as designated above 1s thus
advocated on the grounds of their different and independent functions, of
convenient size and scale of buildings and facilitiles,  and of diffefing

modes of operation.

Within TISTR, the Testing and_Standards Centre currently takes care of
metrology - and ‘relevant testing  activities. ' One way of éonsefving and

exteﬁding thig existing_ institution might be to' let its equipment



be utili?@d for the envisaged Conrro, but the preoent buflding is already
outdated and unfit for renovation to accoimodate apparatus cal1jng for
'qtrtctlv controlled temperature and humidity, besides being tco small for
hOUQiﬂg the additional facilities envisaged for the new Centre. It is
also the'deQire‘of TISTR to -have priority accorded to the acquisition of

new premieen.

5:1.1.2. Necessity ofconstructing the two Centres simultaneously

In view of thé vital mission to be fulfilled by the two Centres in en-
hancing the qualiry of dome@tlcally ‘manufactured industrial pTOdUCtQ, and
thereby'to promote their exportation, it is of utmost urgency to have both

Centres set in operation with minimum delay.

Establishment of = the Industrial Standardization Tésting and Training
Centrefis indispensable for solving serious ecurrent problems sﬁch as the
appalliﬁgly long . deiays currently required for completing TIS Mark
certification tests, whioh.are critically impairing the miésion of TISI to
contribute through' moltipiication of certified TIS Mark factories to
ehhancémentfof'inddstrial product quality and to advancement of industrial

“Jevel and of industrialization.

0f equal ﬁrgéncy is the entrance into service of the Industrial Metrology
Testing Ser?ice Centre, in that efficient functioning of an effective
calibration service 1is premised upon availability of'édequately'traiﬁed
gpecialists, upon firm establishment of the metrological system and upon
devplopment of methods adapted to hational needs and circumstances, all of
which call for conqjderable lead time. In- the domain ¢f testing also,
rapid increase is expected of demandq for the Centrp s testing seyrvices to

meet the needs of induqtry in ‘their research and development efforts.

The foregoing urgent circumstances do not ‘allow for preference to be
accorded to one or the other of the two Centres in the sequence of their
establishment, and the two call for simultaneous initiation of construc-

tion with the shortest possible delay.



5.1.1.3 Conditions assumed for determining the size of the 2 Centres .-
(a) - Industrial Standéfdization-Testiﬁg‘and Trainingﬁceﬁtre

‘From the past recorded, as detailed in Sectlon 3 5 2 3(7), certifica*
tion tests conducted for conformity with industrial standardq were
estimated to increase at a rate of 700 -- or 3, 500 in 5 years The
personnel and fac1lities necessary for the Centre to adequately cope
with this increase in workload were“estimated';p derive_thg_size of -

the envisaged buildings.
(b) Industrial Metrolopy Testing Service-Cehtfe .
(1) Metrology

a) - Metfdlogical_ standards are to be created and maintained

covering:

Density'
~_ViScosity

- Hardness

- Surface Roughﬁess
- Ropndness

- Volume

~- Flow rate

~ Sound

- Vibration

b) Coverage ‘of metrological standards is to be extended in. the
domains ‘of - temperature  and _electrlcity, and - relevant

standardq managed and maintained.



(2)

¢)

Caiibratibn services have currently barely been begﬁn, s0
it shduld'be difficulf.to'preeisely estimate future trends
in workload. Tt was éséumed from the records of the past 3
vears -- glven in Section 3.8.2(a)(7) -- that 1t would
markedly increase from year to.year. In consideration of
theilimitsfthSvae-cépacity, the . annual -growth of wdrkload
was sét.at 20_pérceﬁt. ~Aga 1ong~tarm trend, however, it

can be fbréseen that the rate of increase should eventually

‘settle - down ' to :peihaps. 10 percent per year, with a

traceable system of metrology coming to be established in

- the individual . éhterprises, which would relieve - the
pressuré on requested calibration,
-Testing

From what.was observed in Section 3.5.3(5), the testing workload

was estimated at 8 percent annual increase.

The personnel,-equipment,“and_the'buildings to house them ave

determined on the basis of the forepgoing assumptions.



5.1.2 Industrial'StandardieetiOnaTesting-andfTraininé'Centre'.-f
5.1.2:1 Functions and edtivities' :

In: consideration of the foregoing circnmstances,-zand"with‘ tne*'aim' of

contributing. to- enbancement of industrial standard drafting capability,_tor'

effective operation ‘of . the certification system, strengthening of.i
.canability for technical consultancy services provided to private menueﬂ

facturing enterprises, and to extension of testing capability, the Indns~
trial- Standardization Testing and Training Centre -1g. to fulfill the

functions and to uridertake. the activities indicated below.

(a) Testing samples for deVelopment of drafts of'industrial'standards and

for cértification.

(b) instruction'and ‘training: fThronghsorganization of trainingrconrséS:
'seninars, workshopszand'other means,.in'the'first'instance, for-TiSI'
personne}l to engage in draftlng indUStrial standards end certiflca-
tion testinga -The TISI personnel thus trained should then take the

+ - lead -in instructing - and- training the personnel of other testing

1nstitutions and prlvate enterprises.
{e) Enhancement of testing techniques

(d) .Consultancy services for industrial standardlzation, quality control'
and testing, preceded as necessary by factory surveys, to be provided”
to enterprises applying for TIS Mark certification, to those actively‘
furtherlng innhouse standardi?ation, and to- others desiring enhance—

ment of in-house testlng capabillty.-

(e} Planning:. Studies on the method best adapted to national needs and'

circumstances for promoting quality control

(f) Technical information and dissemination.serviCESi Snpnlydon requeSt

of pertinent information concerning industriel etandardization,

'5.-10



.qualjty control and testing, compilntjon and circu}ation of bulletins

and other publicatione.

_'(Q)T'Teetiﬁg on requestb- Toe'Centreowill dispose ‘of the testing facili-
' 'r:fiee.oescrihed furtﬁer-oh,;to cooduceetests'neceseary-for drafting

tindustrial standards “and for certification, as well  as chemical
granalysee and performance teﬂte on. request from private pnrerprisee,

to ald in their efforte in product quality improvement.

In eelectiﬁg'the.teste'to be performed at the Centre, priority should
be accorded to those necessary for drafting compuleory standards and

for compuleory certification, by reason of!

 (1) Such compuleory items being closelv related to matters of health
_ﬁand safety, or to preventton of harmful effects on the national

- economy, 1ndustry and welfare._

.(2) Currently enforced compulsory iteme being those that govern key
“components and mass-— produced articles for which appllcatlon of
_the standards is congidered effectlve for enhanc1ng the national

- level of industry through promotion of standardization.

(3) Industrial production act1v1L1es being serlous hampered by the
'current delays in certification tests, causing unnecessary

idling of Tesources, manpower, resources and equipment.

The foregoing ‘activities- should be taken in hand .in successively extended
scope, as indicated in Table 5 1.2-1. The detailed substance of the
acrivifiee‘to be uﬁderteken ehould_be varied to bes£ suit the individual
subject matters and objeetiﬁes, ae exeﬁplified.in Tables 5.1.2-2 to -4,
Testing services on producee other than mentioned fields in Tables
5.1,2,-2 to -4 may be carried out upon the testing capable activities of
TIST,

The position of this centre is shown in Fig. 5.1.2-1

5 -~ 11



5.1.2:.2° Crganization and personnel

(a)

Organizatidn-

The Induqtrial Standaldi?ation Testing and. Training Centre qhauld, as
presented in Fig. 5. 1 2-2, comprise 3 divisions, charged reqppctively

with‘administration, with training, and with tes ting
(1) Administration Division
To undertake:-—

- Overall planning and ménagement'of,the Ceﬁtre's activities,
schedules and’ budget: personnelvadminiétration. :

~ Assembly ‘of domestic faﬁ&':féréign" techﬁiéal Jiﬁformation;
dissemination of assembled technical -information through

reports, pamphléts, bulletin.
{(2) Training Division
To undertéke:~

- Admission of trainees
- Planning and implementing training ptogrammes

- Technical consultancy services and factory surveyfserviceq'for

-'promoting industrial qtandardtyatlon and qualiry control

- Stud1es -on  the method of prqmoting quality ‘control best

adapted to national needs and circumstances.

5 12



3)

Teétihg.Division

To undertaketl-

—ﬁTes#ing,}opératiOnsf-requisite for developmént of industrial

sthﬁdé:dé,andffoflééftificatioh dﬁder.Compulsory and Volunfary

:'-Staﬁdard$ -

—'iéétihgrén:féqﬂést, on request from other public institutions

“and from private entérprises

- Organization of training courses for those to engage in

testing in other laboratories and implementation of the

" courses.,

' This Division might be divided into Sections covering testing in

thé'diffafent démains“of:—

-Electrical and electronic engineering

Mechaﬁiﬁél engineering

1

'Chemi¢a1 and biochemi&ai engiﬁeering'

Materials and material properties

Calibration service

5 - 13



Table 5, 1 2-1"
Punctions and Scope of Activities of
Industrial Standardization Testing and Training Centre

in Successive Phaseq of Development

Scope of Activities in Successive Phases of Development

Functions :
L : Phase 1’ (lst Sth Year) ~ ‘Phase 2 (6th-8th’ Year) Phase '3 (9th 11th Year)
(A) Testing: Perform tests in Extend scope of tests: | Extend seope- of testing
samples for rvelation to Compulsory | in relation to. based upon Inter-
development Standards Voluntary Standards _national and Foreign ..
of drafts of | i Standard
industrial
standards
and for cer=
tification. .
(B) Personnel Admit personnel from . |:Extend admittance tol. |- Further extend admit-
training private enterprises" personhel from enter- tance to.inciude
for training in in- _prises applying for .personnel from all
house standardization T18 Mdrk under - enterprises
and quality control Voluntary Standard
‘for factories manu- " : :
facturing Compulsory
‘Standard products
{C) Enhancement Assimilate and enhance | Extend application.to Same as left
of testing techniques for basic new.products and new
capability and applied testing methods, as well as to
' : ‘ tests. conforming. with
international standards
(D) Technical . Undertake visiting Same as left Same as left
consultancy guidance and.cohsulting] . o Lo B
services services  for factories _Extend scope ‘to 'fac- Further extend scope
| manufacturingCompul- | toriés desiring . to include all facto-
sory Standard products | application of ries applying for test
: Voluntary Standard - e :
(E)} Planning Study method best Experiment with appli- | Improve the method
adapted to. Thailand cation of the method SR '
for promoting quallty thus studied
control
(F) Information Compile-study/survey Same as left Same as left
service reports; issue ' S
pamphletsfbulletin
(G) Testing on . | Accord prierity. to Extend scope of tests Further exténd scope of
request public institutions, to factories manu- tests te include all

also enterprises manu-
facturing Compulsory
Standard products

Facturing of Voluntary
Standard products

factories applying for
test

5- 14
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F1g.-5 1,2-1 Positlon of Industrial btandardlzation
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‘Thai-Indu§trial'SténdérdS"fnstituté

Industrial Standardization Testing and Training Centre

Administration Division

Training Division.

Testing Division '

Electrical and Electronics Section

Mechanical Engineering:Section

-Chemiéal and Biochemical Section

Materials and Material Properties
Section :

imr———+ Calibration Section

Fig 5,1,2-2 Organlzation of Tndustrial Standardization
: - Testing and Training Centre :
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)

staffing schedule .

The

9uccpssfu1 fruiron of thiq proiect will deppnd on adéqhate]y

providinp the persannel ~— in terms of proficienvv and ntmber -- to

operate the Centre during each phase of_its development._

(1)

(2)

(3)

during Phase 2 for training in standardlzation, and by further 2

:Administfatioh Diviéibn_

During the-initial-?hases 1;?“d 2; 2 seﬁidt/intermediate and 1
1uniof official could quffice 5t0 sfaff thiq Division, to ‘be
increaqed by 1 each in both grades during Phase 3, té Eopé with
the inrreaQing administratjve work attendant upon the growth of

Centre personnel,
Training Division
For undertaklng the practical work of promoting industrial

standardization and quality cnntrol, as well as aqsoctated work,

4 senior/intermedlate and 2 Junlor off1c1als-wou1d be necesgsary

for this Division, to ‘hbe iﬁcreased by 1 each in both grades

5

4n the senior/intprmediatp grades in- Phase 3, to.cope with the

added work of extending ‘the promotion of induqtrial standardiza-

tion to cover the entire nation.

"Testing Division

The personnel of this Division will be expected to answer the
need of shgrténing'the current excessively long waiting time for

test resultq to be ohtained,  1in ‘the face of the foreseen

increase in demands for testin? in the years to come., Estimat-—

ing this 1ncrpaqe to amount to, perhapq 700 . every year, around
3,500 additional demands would have to. be met 5 years hence.
The workload per person should be held to within perhaps 35 per
year, with allowance made_for the_fresh]y engaged staff while

5 - 20



they"?re:aquiring pfoficiency'through theiripractﬂcé of daily
testing wdrk_(ch_40f¥:50 tests per.year per person recorded in
Well;EﬂtabliShed ' JapaneSe -'inStitutions)f Acéordingly, 60
sénioﬁ/.inte;mediafe_aﬁd 38 jgnior_pffihials would be necessary
Tor Phasé'f;”to be increased respecfively by 30 and 18 in Phase
2 and by further 30 and "lﬁ‘in_._Pﬁ'a;s'e_.B,d'tO_ cope with the above-
meqtioha riée.in thé'améﬁﬁt of.teéting démand, and with account
‘takén;of the‘enhanced average testing-ﬁfoficiéncy éﬁd efficiency

‘that will have been gained in the meantime.

The foregoing tentative staffing schedule is summarized below:

Phase | .Phésé 2z : Phase 3
(1st~-5th vear) |(6th-8th year}] (9th-1lth year)

Seniof/intermediate'

: 66 7 0
grade officials ? _9 13
Junior officials 41 60 77
Foreign. | Long—-term: "9
experts on '
cemporary B _
assignment | Short-term 10

A ﬁore detailed tentative schedule covering the individual

Divisions and Sections is presented in Table 5.1.2-5,

The foregoing staffing schedule should coordinated with the
schedule for extending the corresponding facilities and equin
ment, and commensurate measures should be adopted for ensuring

timely évnilability of qualified personnel in adequate numbers,

"5 - 21




It might be m&nt_'ioﬁed in  this connection:

recrulting: schedule of TISI is_as‘foiidﬁsi*'

that the

current

1988

©71989.

1990

.Seﬁiér/InﬁErmédiafé officials

Junior oFficials

PEE

33

56
33

Total

24

89
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" Testing and Training Centre

Table 5,1.2~5 Stafanorce - Iﬁdhstrial Standardization

- Thase i Phiase 2 Phase 3
.(lat ~ 5th yeat) | (6th -~ 8th year) {9th - llth year)
a : - N S ] ” T T
Y Forelgn . | & Forefgn g
Hu| 4 [expertson || A |edperts on|3, | 9 |experts on
‘F"; 3 bemporaiy | 8o ” % | temporary 'E'ﬁ S |temporary
L Y | agsigipent E'b' Y -|assipnment | bt Y Yassignment
3 IR et o sl AL : B |ow
S A REE B S - et (RTE O k2 B :
" 'y ' Y] A [V ] oy, ] o
Sg|l G EEI BRI Eay Sl pel bR 8ey 8 bel ke
o SE| S| A5\ 8BI5g] 4|95 AB 58] 5|30
Planning/ddminiatering activities of = :
Centre; administering budget/scheduling; 1 1 1 1 2 2z
. _jpersonnel administration clerical
Adminis- | gérvices = o ’ :
tratlon L. . . =
Division toformation services 1 (1) 1 {1) 1 (1)
Subtotal 270 1. 241 3 ]2
Admission of trainees : (1.1 U 1)1
Piahhiﬁg/éxédutihg traihiﬁg progra&mes. 3 1 3 21 4 2 S 2
Tpaiﬁ{ng Instfuctiﬂnlguiﬂance/conshltatioh on p
Division standardization/quality control in (3) |.(1) {4y 1 (1) (53 { (1)
"Jenterprises - C :
Study ‘method best adapted for promoling .l (1) 1 1 1w
quality control
Subtotal a2 3l 21513 1|3
Electrical and Electronics Section 20 | 8 2] 4w |12 45 |19
Mechanical Engineering Sectfon - 22 116 1 2133 {122 43 1126
Testing.g . .
Division Chemical and Blochemical Section 7 6 2 1411 g 15 |12
Haterial and Mechanical E‘r.operties'
Section . ) 10 8 1 1 15 13 17 15
3 -3 2 E 3 2 3 2
Calibration Servide Sec;l?u . 2 |2 BIORI @
: 60 [38 [ 8 |90 56 120 |72
Subtotal 2) () (2) §(2) M2
Total 66 |ar | o i 10 |37 jeo 130 |77

NOTES: (1) Mumerals given between parentheses indicate number of staff charged part-time with the duties
fndicated, but having their main duties {n the Centre.

(2) Forelgn experts may not necessarily be assigned in groups residing at Centre at the same time.



5.1.2.3 Personnel tfaining for the'staffgof,the,Centre-;;

(a)

Instructors in in-house standardization éﬁd'quality control’

Institution and training of Centre pprgonnel to serve as - ithrucLorq"
in in-house _standardizatipn and quality control {n courses for

outside trainees aré’fd be impieﬁeﬁted through:

(1) Training provided withln the Cent:p bv f01eign experts

(2) Assignment of - Centre ;personnel to foreign inqtitutions for

training.

The foreign experts to be called upon to prov1de the training on .

different subjects during dlfferpnt per{odq of time are:-

1 for 4 years in.inéhouse standardiéation B _
1 for 4 years in quality comtrol -~ for‘senibf.personhél'in
:éharge:of'prdﬁotingIQﬁaiity
contrél -
1 for 4 years in qua11ty control —— Staff in chargp of qua]ity
B control
1 for 3 monthé:in design of experiments

1 for 3 months in on-line quality control

5 - 24



(b)

Personnel:for testing

Personnel to engage  in testing and - inspection operations 1in the

Cehtre,_aléb,_are to be trained through:

.(1) Training provided within'the:Céntfe by Torelgn experts

(2) Assignment of Centre personnel to foreign institutions for

training.

:The,training.is to be'provided separately for the different domains,

the,individual c¢ufses being to last about;3 months, as indicated in

' Table.S.f.246. As also indicated in the same Table, certain foreign

experts should be assigned during 1.5 year to undertake instruction .
in'baaic‘notioﬁs of testing, in lectures given in common to trainees

df different domains;

Dgtaiied-curricﬁlum iﬁems are.giveu in Table 5.1.2-7; Table 5,1.2-8

contains the'programme for personnel training.
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