(1)

3,5.,2  Implementation of Industrial Standard Testing

Aggregate Number of Applicants and Licensces

The total number of certifications granted under industrial standards

as of Eebruary,-1987 is shown in Table 3.5.2-1. Agricultufal prod-

ucts (taploca pellets and -other tapioca products) account for more

than 70% of.-the total for both the number of aﬁplicants and the

number of licensees, reflecting the actual conditions of the Thai

industry. .

When_the number of applicable standards and types of certified indus-~
trial products are looked at a_considefable number of applicants and
licensees‘are found in every field, showing the conspicuous adoption

of the certification system,

_ Table 3,5.2-2 shows aggregates of compulsory certifications issued in

terms of number of applicants and number of licensees, The percent—
agé of.compulsory certificétion.is about 30% of the total number of
apﬁlicahts and the total number of licensees except for agricultural
products, and about 50% in those fields where compulsory certifica-
;ion.iteﬁs are included. This indicates that the arbitary certifica-

tion sysfém also has had some effect,
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Table 3.5,2-2 Actﬁal bata of Compulsory Certification Applicants

and Licensees

As of

February 1987

Licensees

‘Compulsory Certification Items Applicants

1. Chemical 48 (101) 45 (85)
Carbon dioxide (medical use) 3 3
Laundry detergent powder 11 10

:'Nitrous oxide’ for medical purposes 3 2
Oxygen for medical use 31 30

2., Mechanical Engineering 25 (74) 20 (39)
Automotive safety glasses:

1) - Laminated safety glasses 5 3

2) Tempered safety glasses 5 5

3) Zone tempered 5 5

Liquifiéd?ﬁetrdleum gas cylinder 5 4

Liquified petroleum gas cylinder 3 3
for internal combustion engines

t Protective'hélmgts for road users 2 0

3. Agricultural Products 3,178 (3,202) |1,588 (1,599)
Hard tapioca pellets 94 . 66
Tapioca products 3,084 1,522

4, Plastic and Plastic Products - -

5. Electric 66 (142) 54 (97)
Ballast for fluorescent lamps 23 23
Electric irons 8 0
Incandescent lamps 1 0
PVC-insulated aluminium cables 9 9
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Table-3.5.2-2 Continued

3) Round bars

10. Civil Engineering and Comstruction
Materials

11. Architecture

12, Textiles

Compulsory Certifiéation Items 'Applicants Licensees
PVC-insulated cables and flexdible 23 22

cords ' : . S
Starters for fluoreééent lamps. 2 0 .

6. Consumer Products’ 35 (94) 27 (54)
MoSqUito_Coils and sticks 16 14
Plastic cohtainers.fqr sterile 3 3

pharmaceutical products y
Polyvinyl chloride pipes for drinking .8 4

water services . . ' L
Safety matches '8 6

7. Basic standards - ~

8. Pulp and Paper - -

9, Metallurgical 75 (143) | 70 (104)
Steel bars for reinforced concrete

1) Deformed bars 13 1
2) Re-rolled round bars 46 43
i6 - 16
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Table .3.5.2-2. Continued

-—ECbmpulsory-Certification Ttems

Applicants Licensees
13. Non-metal products 51 (126) 48 (58)
Automotive hitrbceliuiosé:iaéquer 16 14
thinner : :
" Lacquer thinner 35 34
14, Food 18 18
18 18

‘Canned pineapple

15. Electroniecs and Telecommunications

‘Mote: Figures in parentheses reépresent the sum of compulsory and

voluntary certifications.

Source: TISI
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(2)

Number of Tandustrial Standard Testings in the Past 3 Years
The number of testings. undey industrial qtandardq in the pa%t 3 years
(1984 - 1986) showed-an_annua1 inerease of ‘gome 20/, as. shown 1p

Table 3.5.2~3, with about‘S;OOO tests.being conducted a year.'

There are 49 designated testing ]aboratorlcs but lebs than half of

- them actually conducted testing in the past 3 yeals. ‘Fven in the

case .of those which ‘dld some testing, their tests were  limited to
certain areas, most tests were conducted by 4 testing laboratories,
i.e. DSS, TISTR, DHW and DMR, with DSs playing a leading role. The

number of tests conducted. by these 4 laboratories in each field is -

shown in Table 3 '5.2-4, The DSS has the highest ratio of testing . in

every fleld of standards, partlcularly in 1986 when the D&S s shave

amounted to more than 40% of the total.

" The TISTR also covers prhctically every fie]d of'standards, ronking

second to the DSS in the number of tests conducted 'According to
data for the past 3 years, the: TISTR showed a s1milar performance to
that of the DSS except for.chemical analyses of chemicals and agri—
cultural products in whlch the DSS is supe110r to the’ TISTR._ It may
be thus considered that the DSS and TISTR are practically supporting

the industrial standard testing system.

In 1986, the DHW (Department of Higﬁoay) carried out 825 teets, next
to the number of tests conducted by the TISTR. However, 683 tests
were for reinforced concrete drain pipes,:indicating that the arbi-
trary certification System'woe functioning effectively for products

to be procured for public works.
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' Table 3;5;243 Sféfﬁé of Imﬁlementatioh of Industrial Standard Testing

(Number of test samples)

Year o _
oy 1988 1985 1984
. ;°<°3@=% i = , R I T _

oot fab, N | Total fRencentTi FERONET | oray [Fercente) (MM ] Toal | TEROeNtT) Cory
DS s ”'>2;O'1_i]_ cd0.5| hosg) uLato] 31| s} o3| 22) M
TISTR a2l 10| 356 L] 284 fl'(a__ 83| 25| 529
P 826 | 16,6 0 23| 6.8 0] 2| 6.9 11
DM OR 8| 12| oss| e8| 103 srz| 195( 56| 145
PoECA wwe| s8] ws| ] az] el aet) as| o7
¢ ¢ U 181 a1] ae| 62| ous| sl oesfoor| 19
M OE A 51| a0l ms| me| ss| 63| | 65| 155
P oM S so 18| ss| 159 a8 sl s({ LS| - 40
FE C U 1 1.5 el o5 23 67 TR 52
D O A mlone| | el o o] w] L1 40
N S D RIS 52 |l 0.3 14 ol o 0
F 0 D se| 11| 0 6] 0.1 0 0 0 0
R F.D- ) 231 0.5 of el w2l o 120 0.3 0
Db | o oo o 2| 03 ‘ 0 ooz 0
ToT oo ol 02 ol  uj e 0 5| 0. 0
HoTow NI R of of o 0 ol 0 0
Fo5 .C U 0l 0 of mM3] 35| 143 n5| 205 715
PoAT K1 0 3 0 0 0| o o|
i AT 0 0 0 i o 0 ' 0
¥R P oD of 0 0 o 0 of 2| 05| 2
' 0 0 0 ol o 0 8 0.2 0
E T M o 0 of 0 0 0 3| 0.2 0

Toral | 4.952] 100 | 2.383| 4'141| 100 | 2.593| 3487 100 | 2197

Note: For abbreviations, refer to

. Laboratories,

Source:

TIST
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'Taﬁle-3.5.2«4 Data on Testing Laboratories Classifled: .

by Fields on:TIS Standards

- (Number of test samples)

Test lab,

P S s | TISTR | D H W | D M R
Year [+ R : Lo o R . N
Fleld ~ 1986 | 1985 | 1984 | 1986 | 1985 {1984 | 1986 ) 1985 | 1984 | 1986 | 1985 | 1984
l. Chemical ] - . _ _ . 7 '
C 253 193 97 9 11 k- B 9 18 - - -
2. Mechanical o B I - I . . o
enginecering | 1261 127] 126 140 94§ 25 - - -1 50 47| .40
3. Agricultura)l : B IR R &
products | 197 140 4h 36 36 86| - - - - - -
4. Plastic and- : '
Plastic products KX 11 L - - - - - - - - -
5. Electrical -~ - _ . S )
engineering | 118 99| 55| 140 85 118t - - _ - - -
6. Coasumer : S
products | 1879 229 | 174 69| 113 96 - - - 4 = 3
7. Pelp and paper - 1.
19 12 12 191 - 11 14 - - - - - -
8. Metallurgy - B K P . ' :
: 156 | 111 57 156' 552 222 - -1 il 304 381 152
g, Civil | 3 . S b
eagineering and 107 A4 83 32 21 321 791 241 208 - - -
consiructlion - : i
_ “malerials
10, Archilectural . . o
: Hz | 35 24| 150 94 517 - - - - - -
1. Textiles - _ _ )
’ - - 4 - - - - - - " - -
‘12 Nom-melal o . -
products 66 101 12 gLy 1ilj 22 22 33 4 - - -
l3. Food .
J26 ¢ 268 228 - - - - - - - - -
Toral 2010 1370 | 913 | 82| 1178 783 | 826 283| 241 358 | 428] 195

Source:: TISI
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The number of'aﬁplfcations shows;a'sfeady ingreases_for-the chemical,
electrical; metallic, civil engiheering,_cdnstruction, non-metallic
broducts and-foodufieids (agricultural products excluded), as shown

~in Table 3,5.2+5,

Table 3.5.2-5 Trénd of Applications for Industrial Standard Testing
Classified by Industrial Fields and Testing Laboratories

Industrial field | 1984 (%) 1985 (%) 1986 (%)
Chemical - 126 (3.6) 222 (5.4) 335 (6.8)
Mechanical 335 (9.6) 273 (6.6) 354 (7.1)
Agricultural - - | 867 (24.9) | 369  (8.9) 233 (4.T)
_products S _ : s
Plastics S8 (0.2) 12 0.3) 47 (0.9
Electric A os72 Ues) | 639 (15.4) 673 (13.6)
'conéamef=products 388 (11.1) | 444 (10.7) 424 (8.6)
Pulp/paper 26 (0.7) 23 (0.6) 38 (0.8)
Metallic | a2 3.5y | 1,089 (26.3) | 1.051 (21.2)
Civil engineering 310  (8.9) 306 (7.4) 934 (18.9)
Construction | 93 (2.7) 139 (3.4) 285 (5.8)
Textile | |6 (0.2 2 (0.0) 0
Non-metallic | 38  (1.1) 350 (8.5) 248 (5.0)
Food | 228 (6.5) 269 (6.5) 328 (6.6)
Electronics/ | = 18  (0.5) 4 (0.1) 2 (0.0)
communications '
Total o |3,487 00.0) | 4,141 (100.0) | 4,952 (100.0)
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Data on cdmpulsory'ahd‘ndh.ébmpuiééry tests and thé number of “appli-
cable standards are tabulatcd ‘An Table 3.5.2~6, This Table ehowé
that the number of tests. for compulsory standards (28 standards) per
year 1is approximately 2,000. _Although_the number:of tests for ag-
ricultural prodhcts (tapioca products) dfoppéﬁ ffom.ééa in 1984750
202 in 1986 it simply means that most. domestic factorieq subject to
approval had been_already approved by then, Other industrial fields
show consideféble'iﬁcréésésAevéry year.

The number of tests for 'nbn—compulsoty standards also increased

steadily every year, as did the nimber of such standards.

Table 3.5.2-6 Number of Tests Classified by Industrial Fields
. and Number of - ‘Applicable Standards

. 1985

1986
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1984

Industrial ;-

field CD:mPUIS()rY ) comggrll;c;ry- Compulsory comggg;or.'y _Compul'sory_; comg\??;ory
Chemical 53 (2) 73 )y | 121 (a) 101 (200 155 . (3)| . 180 Qa)
Mechanical ‘196 (6) |- 141 (20) | 161 (6) 112 (15) 205 (6) | 149 (16)
Agricultural 84t (2) 23 (3) 335 (2) | . 3% (&) 202 (2) 31 (6)

products S ‘ .
Plastics - 8 (3) 12 (®) : 47 (1)
Electric 422 (5) 150 (15) |- 4bh - (3) 195 -(18) 496 (6) | 177 (20)
Consumer 295 (3) 93 (18) 3L (4) 103 (13) 3131 {4) 93 {15)

products - o ) :
Pulp/paper 2 (1) _ 23 (4) 38 (5)
Metallic 323 (| wean | e2 | wran| 763 3| 288 N
Civil ' 310 (12) 306 Q1) 934 (14)

engineering .
Construction 93 (10) 139 (13) 285 (153
Textile 6 (2) 2 (2) '
Non-metallic 38 (5) | 193 (2) 157 (8) 130 (2) 118 (12)
FoGd'’ 66 (1) 162 (17) | 76 (| 193 ¢18) | 101 (1) 227 (26)
Electronics ' 18 (1) 4 (1) 2 (D)
Total 2,197 (22) 1-290(134)’ 2,593 (25) | 1,548(148) | 2,383 (27) | 2,569(168)

Note: Flgure in ( ) shows the number of applicable standards.

Source: TISI




(3}

Table’3.5.2w7' Data on TIS Mark (Cumulative)

Up to 1984 | Up to 1985 | Up to 1986
| . . _ L

Number of enter-. | 3,756 | 4,062 4,386

prises applying | _ _
Number of enter- 2,071 2,232 2,352

prises approved '
Number of 4,255 4,531 Ly774

approvals

|

Source: TIST

However, the number of approved enterprises in 1986 accounted for
only some 3% of the total number of registered Ffactories shown in

Table 3.5.1-2 desgpite some annual increases seen in Table 3.5.2-7,

showing a slow adaptation of the TIS mark system. The number of

_approvals per enterprise under the TIS mark system is only 2 or so,

indicating the low.availability of products above the level required

by industrial standards. -

Suggested and Actual Lengths of Testing

" The dété toncerning suggested lengths of testing for 19 compulsory

standards and 19 voluntary standards indicated by the TISI, actual
length of testing experienced at testing laboratories, the maximum
Ienéth, mean iength and the relative ratio betyeen them are shoﬁn for
each product _category in Table :3.5.2-8.  The "length of testing"
referred to here means the total length of time required'for the

tesﬁingg.inéluding the time for the TISI to initiate the procedure to

'reqhest the;test_of a testing laboratory, waiting time at the labo-

ratory, testing .time, ‘time requlred to prepare the test result

document after the testing, etc. out of this TIST certification

‘procedure as mentioned in 3.4.1 (1).
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Table 3.5.2-8 Sugpested .-Lé'njgt:h and héﬁﬁal"l;ength'

of Testing

. R e gerpal o [T Adkwat | e
§is Category Product - S?ggeiﬁeﬁ max,, . Ratio Cmean | 223?6
o I B - ens length © ] length | TRE
11| Electric | PVC insulated ‘cables | . 30 300 | 10,0 193 6.4
and- flexible cords : :
17| Consumer .| Polyvinyl chloride 60 102 1,7 87 1.5
products pipes for drinking : ’ ' '
water services ' _
20| Metallic | Steel bars for 15 99 6.6 46 3.0
reinforced concrete ) ‘ : S
{round) -
23| Electrical | Bdllast fluorescent 20 186 : .9.3 106 5.3 .
' lamps - : ' :
24 | Metallic | Steel bars for 15 1 B.7 9 - 2.6
reinforced concrete -
{deformed}
27| Mechanical | Gas eylinders 94 253 2.7 53 £ 0,56
30| Chemical | Nitrous oxide for - 30 66 2.2 66 2.2
: medical purpose o
78| Chemical | Laundry detergent 42 52 1.2 52 1.2
S ' ‘powder : o : . : .
196 | Mechanical | Automotive safety 28 261 9.3 261" 9.3
glasses {laminated) . -
211 | Metallic | Steel bars for 15 14 94 38 2.5
' reinforced concrete :
{re-rolled) _
293 | Electrical | PVC insuldted 30 288 9.6 189 6.3
aluninium cables .
309 | Consumer | Mosquito coils and 30 39 1.3 3 1.1
products sticks )
366 | Flectrical | Electric irons 90 58 0.64 58 0,64
369 | Mechanical | Safety helimets 30 127 4.2 127 4.2
for road user
496 | Non- Lacquer thinmer 20 3 1.7 30 1.5
metallic | 0 . C : :
520 | Non- Automotive - 30 -39 1.3 29 0.97
o metallic nitrocellulose :
lacquer thinner
531 Consumer | Plastic contatners. 35 79 2.3, 66 1.9
products for sterile : : : :
: pharmacettical
products. _
539 | Chemical | Carbon dioxide for 30 35 1.2 35 1.2
_ medical use L
540 | Chemlcal | Oxygen. for medical 30 85 2.8 85 2.8
7| Electrical | Battery containers 45 ey 1.9 8 1.9
49 | Hetallic | Are welding electrodes 45 ) 0.93 36 0.8

{
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TS| Category | Product | | Suggested S| matto | Tnan | Hean
AN FRECIET o length - . length
‘64"ﬁléétr{céi-1cép§éffg§ﬁdﬁcgors ‘g5 w1 SERYY 7.1
86| Electrical | Alumintim conductors |~ 35 232 6.6 165 4.7
-927?Eiec¢£iéai Table“type Fans 30 am 4.7 112 3.7
93 .Mechénléal Leaf springs o
| 118 | Blectrical | Automotive low - 29 89 3.1 89 3.1
N voltage cables . _—
1&6'-Mééhaﬁ%cal vfbgltg :_ 7 60 8.6 60 8.6
ézs Eiq&trical félgeggef_ghaﬁ¢11éd 22, - '53‘ 2.4 53 2.4
L L 'cdppét'@ire_s i : : : i
236 Elgctriéai Fluorescent lamps 96 165 1.7 165 1.7
248 | Metallic c§t£ugatea sheets 50 93 1.8 01 1.8
254 Mechanical | Blcyele frames . 28 Y 2.6 72 2.6
276 ;}Ietaliic St;eel pipes 45 135 3.0 108 2.4
279 | Electrical | Insulators 15 68 5.5 40 2.7
291 | Mechanical | Hexagon bolts 45 175 3.9 175 3.9
300 | Mechanical | Track bins 25 456 18.2 456 18.2
325 Métall'ic Aluminium foil 14 59 4.2 49 3.5
343 Me%al.lic Water taps 20 . 38 0,42 23 0.26
476 | Pulp . - Stencil paper 65 77 1.2 77 1.2
_No.te' 1: Data on testing 1,-'in'r:e for 18 No. 93 are n_ot. provided by test laboraktories,
Note 2: ¥ indicates a cpmpulsury standard.
Note 3: Actual. max_i'muni.klér_:gth for. TIS 366 and TI1S 343 was only for some certain test items
“and the length rcquired for all test items is 110 and 90 days respectively.
Sobrce: ?ISI




As shown in the"Table, most: ée te- exceed . 'theit 'nggested- teétihg
1engthq, “and those with actual maximum lengths exceeding tﬁeift“
"expected 1engths bv 3 times or mcre are 8 out of 12 electrical stand—i
ards,. 5 out of 8 metallic standards, and 5 Dut of 7 mechanica] stand~'
ards. Other standards = consumer: products, pulp/paper, chemital and
nonwmetallic standards - have no case where the actual testing length

. exceeds 3 times or more of the suggeqted length

Those with testlng lengths exceeding 90 days are shown . in Tables:
3.5.2-9 and_3.5.2 10. Based on the data from testing laboratories in_
thqae' tables, they are divided into each testing laboratory and

category of product, respectively.
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Table 3.5.,2-9 Cases Where Testing Lengths. Fxceed 90 Dayg
(Clasgified by.Tésting Laboratory)

Test lab..

No. of applicable

Thosé’ exceeding

- Percentage of those

standards o 90 days exceeding 90 days (%)
pss 150 27 18
TISTR - - . 75 31 41.3
MEA 11 8 72.7
FSCU 1 0 0
FECU 7 3 42.9
DHW 13 3 23,1
PEA 9 1 11.1
DMR 24 0 0
FRED 1 0 0
DMS 8 1 12.5
ceu 11 3 27.3
DOA 1 0 0
DIP 2 1 50
RI 3 1 33.3
RED 2 2 100
NSD- 2 0 0
FOD P 0 0
TTO 2 0 0
T 1 0 0
PAT 1 0 0
Total 324 81 25.0
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Table 3.5.2-10 Cases Where Testing Lengths Fxceed 90 Days'
(Classified by Product Category)

.Cstegory No. of applicable -Those”e#eeeding fercentsge Qf[fhbSe;
' standards 90 days exceeding 90 days (%)
Chemical - 28 L2 7.1
Mechanical 33 13 39.4 E
Agricultural ‘12 _b_ 0
products
Plastics 5 2 40
Electrical . 43 21 48,8
Consuner 41 15 36.6
products .
Pulp/paper 9 3 0 33.3
Metallic 63 9 14,3
Civil 22 E 9.t
engineering
Construction 19 3 - 15.8
Textile 2 1 50
Non-metallic 19 9 47 .4
Food 27 0 0
Electronics 2 1 50
Total 324 81 25.0

The study ‘on testing lengths of 067 cases relating to compslsory
standards showed that_those exceeding 90'deys were 15 cases,:22.4%.of
the total. |

Accordingly, with regard to industrial standard testing, it'can be
said that 1 in every 4 tests exceeds 30 days regardless of it being
related to a compulsory or non- compulsory standard In terms of
classification by product category, significant delays are found in
consumer and nop-metallic products.: Among

mechanical,. electrical,

testing laboratories with'relatively large amount - of testlng; the



TISTR - and ‘the MEA (The Metropolitan Electricity Authority) show
significant delays. E '

Déta'obtaiﬁedrbY‘thé study on cases with test lengths shorter than 30
" days ‘are shown in Table 3.5.2-11 and 3.5.2-12. '

'Table'3.5.2—ll Cases of Testing Keﬁgthé Shorter than 30 Days
o ' " {Classified by Testing Laboratory)

Tesf laﬁ | o, of aﬁplicable Test length less | Percentage of those
-t standards than 30 days less than 30 days (%)

PSS 150 30 20

 TISTR 75 12 16
MEA 11 1 9.1
FSCU 1 1 100
FECU 7 0 - 0

" DEW 13 1 7.7
PEA 9 6 66.7

- DMR 24 - 22 91.7
- FRPD 1 0 0
DMS 8 0 0
ceu 11 3 27.3

- DOA 1 0 0
DIP 2 1 50
RI 3 0 0
RFD 2 0 0
NSD 2 2 100
FOD 1 0 0

- TT0 2 1 50
TT™ 1 1 100
PAT 1 ] 100
Total 324 82 25.3
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Table 3.5,2-12  Cases of Testing_Lengths'Shbftér.than 30 days
(Classified by Product Category) .

Category

No. of applicable

 Shortéf'tHan

| Percentage of those with

testing lengths shorter

standards 30 days. “than 30 days (%)
Chemical 28 9 ) 22, .
Mechanical 33 10 30.3
Agricultural | 12 5 41.7
products
Plastics 5 1 20
Electrical 43 7 16.3
Consumer 41 11 26.8
products
Pulp/paper 9 4 4h 4
Metallic 63 23 36,5
‘civil 22 1 4.5
engineering
Construction 19 4 21.1
Textile 2 0 0
-Non-metallic 19 “ 4 21,1
Food 27 2 7.4
Electronics 2 1 50
Total 324 82 25.3

In terms of product category, those with relatiﬁelynshbrt testing

lengths of less than 30 days are mechanical;'agricultural and metal-

lic products. As a testing laboratory, the DMR completed some 25% of

all the tests in less than 30 days.

Tests to .determine product conformity with the relevant standards are

generally completed in about 30 days in Japan and North America. In

comparison, the testing length in Thatland is fairlyilong, When the

actual testing'leﬂgth far exceeds the .suggested tesfiﬁg length,'comF
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companies ars-fnrdéd to revise their production schedules or business
deals, causing difticulties. The effect of testing delays on compul-
sory certification items is particular severe as their legal produc-

tion is impossible without certification.

Tt i1s - difficult toimake a.general statement on testing duration since
it depends on different requirements of individual standards and

capabilities of ‘testing laboratories. However, it is desirable to

complete a test within the period suggested by the TIS1 and to feed

back test results of producté.

.3.5}2.3 Designated Testing Laboratories

(1)

Designation of Testing . laboratovies

The TIST, the juridical bbdy of the Industrial Standardization Act,
has-éll poﬁer in execution of testiﬂg/iné?ection (and verification)
specified by the Act. However, it designates other mnational organ-
izations, national testing "Jaboratories and other publlc bodies as
authorlzed testing laboratories to: entrust necesaaly testing pursuant
to Article 5 of the Industfial Standardization Act in view of the

inadequate testiﬁg facilities of its own.
The TISI has designated the 49 testing laboratories iisted in Table

3.5.2-13, but the accreditation is not based on the General Require-

ments (Draft), as the draft has not been implemented yet.
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Table 3,5.2-13 Designatéd_Testing‘Labofatofies

T. Government Bodiles

1.
1.
1.
1.
1.
1.

FANY

2.

3.
3.

4,
4,
4,
4.
4,
4.

5.
5.

5.

6.

6.1

Ministry of Agriculture and Cboperatives
! ‘Department of Agriculture

2 Department of Livestock Development

3 Land Develdpménf Department

4 The Royai Forestry Department -

%5 The Royal Irrigéﬁion Department

Ministry of Commerce

1 Department of Commercial Registration
(Fuel 0il Division)

Ministry of Communications

! The Department of Highways

Ministry of Defence

1 Aeronautical Engineering
2 Chemical Department

3 Naval Dockyard Department
4 .Néval Science Department

5 Quartermaster General's Department

Ministry of Education.

1 The Institute of Téchnolbgy and
Vocational Education (Thewet Campus)

2 The Institute of Technology and . _
Vocational Education (Uthen Thawai Campus)

Ministry of Finance

The Excise Department
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7. Mini:try of: Industrv

7.1
7. 2
7.3

Depdrtment of Industrial Promotion
Department of Mineral Resources

Office of the Can and Sugar Board

8, Minlstry of Interior

8.1

Public Works Department

. 9._ Ministry of Pub1ic Health

9.1

Department of Medical Sciences

210, Ministry of Science, Techno]o?v and Energv

10,1
10.2

10.3
10.4

-Department of Science Service

Office of ‘Atomic Energy for Peace
Office of the National Environment Board

The National Energy Administration

11. Ministry of University Affairs

11.1

(1)

(2)
(3)
(4)

Chulalongkork University
Faculty of Dentistry
Faculty'of'Eﬁgiﬁeering
Faculty of Sc1ence

The Scientiflc and Technologlcal
Research Equ1pment Centre

11.2 Kasetsart University

(D)
()
(3)
(4)

(5)

Faculty of Agriculture
Faculty of Engineering
Faculty of VForestry

Institute of Food Research and
Product Deve]opment '

Kagetsart Unlverelty Reqearch and
Development Institute (Agr1culture
Machinery Centre)
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11,3 King Mongkut's Institute of Technology -
(North Bangkok Campus)

(1) Faculty of anlneering ' ' - FEKNU

1.4 hing Mongkut s Institute of Technology
{Thonburi Campus) '

(1) Faculty of Engineering . o . FEKTU

11.5 Mashidol University
(1) Faculty of Science o FSMU

11.6 Prince of Songkhla Univeréity _
(1) Faculty'of'Enginéering ' FEPU:

II. Private Sector

1. The Badminton.Association of Tﬁaiiand BAT

111, State Enterprises

1. Minist_ry of Communications
1.1 The Telephone Organization of Thailand TOT

2. Minlstry of Defense
2.1 The Preserved Food Organizatlon . PFO

2.2 The Tanning Organization : TTO

3. Ministry of'Finance'_
3.1 Thailand Tobacco Monopoly TTH

4. Ministry of Industry _
4.1 Petroleum Authority of Thailand PAT
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5, 'Ministfy of Interior
25,1 - The. Metropolitan E1ectricity Authority IMEA

5.2 The MetropoliLan Water Works Authority . MWA
5.3 The Provinclal Electricity Authority - PEA

6. Ministry of Public Health

6.1 The Government Pharmaceutical Organization. GPO

'7..'Ministry_of'Sciencé,fTechnology and Energy

7.1 Thailand_Institute:of-Scientific and
. Technological Research TISTR

8., OEfice of the Prime Minister

8.1 The Eléctficalrceneration
' Authority of Thailand : EGAT

(a) TISTR

'The:TISTR was founded in 1963 as a public corporation pursuant
to the Thailand Institute of Scientific and Technological
Résearch Act under the juriédiction'of'the'Miﬁistry of Science,
Technology and Energy with the ourpose of promoting development

of science and technology.

Functions

Major functions of the TISTR are as follows.

- to conduct research and to prov1de qc1ent1fic and technologic—
al servioes to state agencies and prlvate enterprises for
economic ‘and social development of the country;

- to conduct 9c1entif1c and technological reqearch in order to
promote the utllizatlon of natural resources, in turn, to
1mpr0ve the economic condltion, env1ronment, health and wel-

'fare of the people,
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to dimprove :productivify in ‘accordance -with the Government
policies bj propdgating the results - of geientific and
technological research to benefit Thal agriculture, industry
and commerce}” . ' _ '

to train sciehtifie and technological fesearchers;

to provide teefiﬁg and heASuring'services and other scilentific

and technological services.

The TISTR ‘has the power and duty to carry out the following
activities in order to materialize the functions specified

above,

to sell, construct,'procufe, aecept'tfenefer, hire, let, buy
or sell on hire-—purch:a'Se,' éx_chan_ge,_ h.a_'j.r'e '-ownership, processory
right or real right, and diepoee of movahle or inmovabie.proh
perties within and outside Thailand as well as accept prbperty
granted or donated to it;

to accept remuneration for research and fees for services
within the power and duty ef'the”Institute as well as to con-
clude agreements on conditions. relating to such remuneration
and fees; _ _ '

to establish, operate and improve the_agendies for scientific
and technological research; _ '
to co-operate with other agencies, whether they are state
agencies or private agencies, with respect to the activities
relating to sclentific and technological research and utiliza-
tion of the research results; | o | '

to provide for and malntaln.the national phy31cal standards
for the purpose of measurlng various quantities and gualities;
to collect and propagate scientiflc and technological
_information, | '

to publish seientiflc and technological documents as well as
processes in or relating to science and technology and other
documents relating to the work of the Institute;

to borrow, lend with sureties or invest; prov1ded that 1t is

for scientific and technological research only;
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- Each borrowing, lending'or {nvesting; if beiﬁg in excess of
fiVe million Baht, shall requ1re prior apploval of the Council
of Ministers,_

- to coebpérété}with béhér'couﬁtries, organizations, or other
foreign.agehpies in sciéhtific and technological activities;

~ to ‘provide for and gfant-,séhoiarships "and scientific  and

technological research fellowships.

_ Organizational Structure

The orpanizat1onal structure of the TISTR is as shown in Fig.
'3.5,2~1,  fTests entrusted under the Thai Induatrlal Standards or
major forelgn and internatlona] atandards are carried out by the

Testing and Standards Centre (TSC).

'The ‘organizational structure of the TSC is as shown in Fig.

3.5.,2-2.
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(b) DSS

The DSS (Department of Science Qervice) was established in 1891
as a department of the Royal Development of Mines ‘and Geology,

later placed under the Miniqtry of Finance ‘and then transferred
to the Ministry of Science, Technology and Fnergv (MOBTF) in
1979, and continues to be a department of MOSTE.

Functions

Major functions of the DS8S are as feilows;

- to have the functiOn_'of a ecientifie and technoiogieal re-
search institute of the Covernment,

- to conduct chemical, physical and b1olog1cal analysj services
for government_agen01es_and private enterpriees, -

- to ‘carry out research activities relating to the effective
utilization of natural resources and industrial/agrienltural
water in the eountry; _ N

- to provide analysis'and=testing services for the certification
'and'control of qualities of dndustrial products;:feodsrend
beverages; | . -

- to train research staff . from’ government agenc1es and - private
enterprises and eollege/univer31ty students in - chemical
analysis;

- to conduct information services on seience and technology.

Organization Structure

The DSS consists of 7 divisione,_as shown in Fig. 3,5{2n3, and
conducts analysis and testing work 'fer"industrial ‘gtandards -

entrusted by the TISI more than any other erganization.
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(2}

Data on Testing Laboratories

Todustrial etandard testing 1s to be conducted by the 49- testiug-
1aboratories deslgnated by the TISI of the 49 laborat01ies, howev«
er, only the DSS and the TISTR may be qualified as.’ general testing
leboratories hlle the remaining 1aboratorieq handle tests of a
limited nature only. Furthermore, only 22 out of 49 conducted any
industrial standard testing in the petiod between 71984 and’ 1986

Since designated testing laboratories already have thei1 loutine
works, it can be said that .the ability of conducting tests pureuant

to industrial standards accordingly.

TIST entrusted some non- designated testing laboratories with carrying

out tests during 1984-1986 as shown in the following table.
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Table 3 5 2~14 Te stlng Laboratories that Conducted Certaln Tests
without TISI Authorization

55? | Cgtégq%y_ NO“;::?;?;E?Ed ﬁo{ of tests conddcted
11 | Blectrical | - PSS 1984: 23, 1985: 3l
L 1986: 33
27| Mechanical - ceu 1986: 16
93 | Mechanfcal | PEA 1984: 37
276 | Metallic. CDMR 1984: .2
301 | Mechanical i 1985: 1
420 | Metallic it DMR 1984: 1, 1986: 5
435 | Plastics DS 1986: 7
452 | Consumer FECU 1984: 8
~products
488 | Mechanical DMS - 1986: 9
496 | Non-metallic | ~ - DMS 1985: 76
514 | Metallic DMR 1986: 8 _
524 | Plastics DS 1984: 2, 1985: 1
_ | - - 1986: 3
593 | civil UTH 1986: 4
‘engineering

The number of standards in each industrial field where more than one
testing laboratory was assigned to conduct tests relating to the same

: standard_in_1986'is as follows.

out of 17 standards

out Qf 26 standards

Consumer Products out of 19 standards

Chemical - 3
Mechanical 7 out of 22 standards
- Agricultufél Products 1 out of 8 standards
Plastics 2 out of 7 standards

Electrical 9

5

1

Pulp/Paper out of 5 standards
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(3)

Metallic 16 out of 20 standards

Civil Engineering . SfQﬁf'ofrié?étahdhfds
Construction _ :"2‘oﬁt.of 15 Stan&ardé
.Non—metal... :6 ouﬁ,of 14 standards :
Foods o 1 out of 27 standards
Electroﬁics 0

out of l_standard

"Even if all of them are added, the total would be on]y 58 standardq

(29.5%) of the total 195 standards. The - detailed study showq that
this practice of multiple assignment-was_not necessatily introduced
due to too many requésts being plaéed for tésting._ On the question
of allocating testing requests in" the future, a'moreirational and

efficient approach should be considered,

Problem of Designating Tééting Laboratories_

Capabilities of a testing laboratory are closely 'réléted to the
reliability, which is of centrai importance in the certification
system;.pf testing results baséd.on industrial staﬁdards. In partic-

ular, when multiple testing_.laboratories' carry ot the_'éame test
under the same standard and come up with different test results for
the acceptance or rejeétioﬁ of a product, the validity of the certi-

fication system itself is in doubt,

With the designation'criteria for testing laboratories, a draft has
already been prepared by the TISI on the'bési5 of ISO/TIEC Guide 25
and major improvements can be expected when ‘the criteria are
established, The draft, however, lacks' cdncfeteness ﬁds far_ as
designation criteria are concerned. Impiovement on the following

points is hoped for in designating testing laboratories.

{(a) Absence of provisions on qualifications ‘required of testing
staff. -
(b) Absence of provisions on minimum test’ equipment and facilities

reqﬁired of designéted testing 1aboratofies as well as
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provisioné 'on'jnaintenance/control. of test equipment including
:'.pheir;éalibfapions_ o
_(cf -TiS Standéfds'héﬁe relatively concrete provisions on sampling
'_méthbds, test H@thddé,‘etd; in consideration of certification
teéts.ﬁ.-However, a uniform xihterprététion of standards, etc.
should préférablj be. established in ‘advance, if <tests are

carried out based on the standards alone.

- . In .order -to expect fair and- accurate test results from multiple
' tééfiﬁgfihﬁofatoriéé;'itfis‘heéésSary to establish detailed rules for
oberation:nmthods, efc., which. should be done by the TISI as the

designation body.
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2.3
2.4

2.5
2.6
2.7

2.8

2.9

2,10

TISI/ILA 31986
April 1986
(DRAFT)

General Requirements for Testing Laboratories

1. Scope
This document specifies general requirements, organization, quality
svstem, ‘staff, testing equipment, .calibration, test methods . and

procedures, eanvironment, handing of samples, records and  test
reports for testing laboratories. i : : C

2. _Definitions

Testing 1laboratory: An organization operating - laboratory which
measures, examines, tests, calibrates or otherwise determlnes the
characteristics or performance of product.

Laboratory: A place where testing is conducted to determine the

characterlstlcs of performance of products

Testing: Testing activities consisting of measurement , examination,
analysis and test of a given product to determlne its chatacterls~
tics,

Calibration: The direct comparison of a measurement device of
unverified accuracy, to one of kpnown accuracy, to detect and define
any variation from its performance specifications.

Products: Manufacture items (Jncluding materlals and products at
various stages of manufacturing.

Technical staff: Staff who perform technical operation related to
the testing of products.

Testing equipment: Apparatus or devices. used for the purpose of
measurement, examination, analysis and test.

Quality system: The organizatlonal structure, . reSponsibilities
procedures, activ1ties, capabilities and resources that together aim
to ensure that products, processes or services will satisfy stated
or 1mplied needs, :

Quality control system or quality assurance system' Product stan-
dard, standard test method or other product related standard. All
thoSe planned and systematic actions necessary to provide adequate
confidence that a product, process or service will satisfy given
quality requirements.

Standard: Product standard,'standard test method or other'prod—
uct-related standard..
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212

Reference Standard A etandard general]y “the best avallable at a

_alocation, from’ whieh the measurements at the locatlon are derived.

Reference material'_ a material or euhetance one or more properties
of - which are sufficiently well established to be used for the
calibration of an ‘apparatus, the assessment of a measurement method,

- or for asslgning values to material

3. General requirements

The teetingllaboratory shall

3.1

3.2,

The
-451

4.3
4.4

4.5

5,2

5.3

be legally.identifiable;

4, Organization

testlng laboratory shall

- have an organl?atlonal structure and quallty system that enable it

to maintain the capability to perform satisfactorily the technical

* functions for which recogultion is granted;

be organized so as not to qub}ect staff members to undue pressure or
inducement that might 1nf1uence thelr judgment . or- results of their
work; '

be organized in such a way that each staff member  is aware of both
the extent: and ‘the limltat1ons of his area of responsibility;

* have a technical manager .who hae overall responsiblllty for the

technical operations of the laboratory,

have adequate security rulesrand measures for protection of propri-
etary rights and confidential information.

5. -Quality system

The laboratory shall operate an internal qua}1tv assurance programme
appropriate to the work performed

 The quality assurance programme (as in clause 5.1) shall be docu~-

mented in a quality manual which is available for use by the labo-
ratory staff, The qualltv manua] shall be maintained relevant and
current, ' :

The quality manual shall contain information regardlng _

(1) the structure of the laboratory (organizational charts);

{2) -the’ operational ‘and functional duties and services pertainlng
to quality;.

(3) - general quality aseurance proceduresv
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7.1

7.2

7.3

7.4

1.5

7.6

(4) quality aseuranca proceduree specific fox each test, as appro-

_ priate; : :

(5) whete: apprOpriate, proficiencv testing; -uae " of reference

: material, ete.j i . : ' '

(6) satisfactory arrangements for feedback and corrective action-
~whenever. testing’ diecrepancies are detected; .

(7) procedure for dealing with- technical complaints.

The quality system shall be evstematicaliy and periodically reviewed
and corrective action iInitiated. Such veviews shall be recorded
together with details of any corrective action taken.

6. Staff

Staff ahail have the necessary education, training, technical
knowledge and experience for their assigned functioms.

The proportion of superv1sory to non-supervisory staff shall be such.

as to ensure adequate supervision

Information on the relevant qualifications, training and ekperience
of the technical staff shall be maintained by the laboratory.

7. Testing equipment

The testing laboratory shall be furnished ‘with or have access to all-
items of testing equipment required for correct performance of the

tests. o

The testing laboratory shall provide operating 1nstructions for the
staff using a particular item of equ1pment : :

Testing equipment shall be operated only by the technical ‘staff

'asaigned for testing functions._ o

All equ:pment shall be proper]y maintained to ensure protection from
corrosion and other causes of deterioration. = Instructions for a
proper’ maintenance procedure for those ditems of equipment which
require periodical maintenance shall be available..

Any item of the equipment which ‘has been subjected to overloading or’
mishandling, or’'which glves suspect results, or has been shown by
calibration or otherwise to be defective shall be taken out of
service and clearly labelled until 4t has been repaired and then
shown by ‘test or calibration to be performing its function satiefac—
torily.'

Records shall be maintained of each maJor item of equipment Each

record shall include. C

(1) The name of the item of equipment.

(2y The manufacturer 5. name and type identification and “serial
" number. :

(3) ‘Date recelved and date placed in service

{(4) Current location." :
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7.7

8.2

8.4

9.1

9.2

9.3

10.1

'(5) Detai]s of maintenance.

;In the case of measuring equipment, the record sha]l also include:
(). Date of last calibration and; ‘calibration reports,
(2). The- maximum period of time. between successive ca]ibrations.

(3) A-label oritag indicat1ng the date of the last calibration and
' ‘the due date of the next calibration “should be attached to
equipment requ1ring calibration

. 8. - Caiitration

Testing. equipment used in the testing laboratory shall be calibrated
where approprlate before being put into service and thereafter
according to an established programme.

The overall programie -of eallbratlon of equipment shall be designed
and operated accordingly. ‘Where relevant, in-service testing equip-
ment shall be subJected to ehecks between regular recalibrations.

Reference standards of measurement held by the ]aboratory shall be
used for calibration only and for no other purpose, and shall be
traceable to nat1ona1 or 1nternationa3 standard of measurement

Reference materlals shall where possible be traceable to national or

'international standard reference materials,

g, 'Testfmethods and procedures

The test1ng 1aboratory shall "have adequate documented instructions
on the use and operation of relevant equipment and on the handling
and preparation of test items. All instructions shall be maintained

up-to-date and relevant to the work of the testing laboratory.

The testing laboratory shall have all the standards required which

~shall be readily available to the staff performing the test.

The testing.laboratory shall use methods and procedures required by

_the reference standard. against which the ‘test items are to be

tested.  Where it is necessary to employ test methods and procedures

- which are non-standard, these shall be fully documented.

All manual calculation and data transfers shall be ~subject to

appropriate checks.

10. Enviroument

The environment in which the tests are undertaken shall not invali-
date the test results or adversely affect the required accuracy of

measurement _ The testing premises shall be’ protected as required
from - excessive conditions such as. excessive temperature, dust,
moisture, steam, vibration, electromagnetic disturbance,
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10.2

10,3

- 11.1

11.2

11.3

12,1

12,2

12,3
12.4
12.5

12.6

interferente, and shall be maintained accordinglv._ They shall be
sufficiently spacious .to’ allow operators to wake practical . and
precise movements, The premises ‘shall have the: equipment and energy
sotirces needed For the testing._ When the testing g0 requires, they
shall " bé equipped with devices to _monitor ,the‘ environmental'
conditions. - - ' ' o '

Access to and use of all test ‘areas shall be eontrolled in a manner
appropriate to their designated purpose and entry by persons ex-
ternal to the laboratory shall be defined

Adequate- measures sha]l be taken to ensure good housekeeping in the
testing laboratory.

11, Handling of samples

A system for identifying the samples ot items to be tested or
calibrated shall be applied,.  to. ensure that there .can be no con~:

fusion regarding the identify of the samples or test {tems and the
‘results of the measurements made

A procedure shall exist for (bonded) storage of items: where neces-~
sary..

At all stages of utoring, handling and prepafation for test pfe~
cautions shall be taken to prevent damage to the items which would
invalidate the results. Any relevant instructions provided with the
item shall be observed,

There shall be clear rules for the receipr, retention and  disposal
of samples.

12. Recotds

The testing laboratory shall provide the laboratory's notebook nith
serial number printed on each page to the technical staff.

The technical staff shell be strongly informed . that any operation
related to . the testing - -activities, calibration ‘and test results
shall be recorded only in the notebook as of clause 12.1. Recording
on a piece of paper and ‘transferring to the notebook shall be

" prohibited.

The records for each test must contain sufficient information to
permit satisfactory repetition of the test.

The laboratory's notebook as of clause 12,1 shall not be torn or
destroyed. '

The records of seach test, calenlation and calibration ‘shall be
retained for' wienes-years, :

All records and test reports shell be held secure and in confidence.
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13, Test repor'ts

13.1 The ‘test: reports shall be clear and accurate.

_i3,2 Each test report shall inc]ude at least the following information:

(1)
@

(3)

(4)

(5)
6)
)

@)
(9)
(10)
(11)
(12)

a3
(k)

‘name and ‘address of tcsLing laboratory;

“unique identlfication of report (such as serial number), and of
”cach page of the ‘report;

‘name and address of c¢lienty

‘description and identification of the ‘test dtem;

date of receipt of test item registered at rhe testing orga-
nization and date(s) of performance of test at the laboratory,
as: appropriate :

a statement to- the effect that the test results relate only to

‘the items tested;

identification of the test spec1f1cat10n, method and procedure;

Qdescription of sampling procedure, where relevant;
“any deviations, “additions to or ‘exclusions . from the test

specification, and any other informaticn relevant to a specific

“test;

disclosure"of any nonHStaﬁdard test 'method or procedure

cutilizedy

tests and derlved results, supported by tables, graphs, sketch-

es and phorographs ‘as "appropriate, and any failures identified;
a statement: on measurement uncertainty (where: relevapt)

a signature and title of person(s) accepting technical respon-

 sibility for the test report and date of issue;

a statement that the report shall not be reproduced except in
full without the approval of the testing laboratory.

13 3 Corrections or additions to a test report after issue shall be made
only by a further document suitably marked, e.g. '"Supplement to test

report serial number .....
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(")

Test Eduioment and Number of Teste Handled'

Test equipment/facllities and the number of tests handled are closelv

related to each other. Multiple sets of equipment/facilities, there—
fore, must ba provided to ensule smooth operation if the nnmber of

tests to be handled inoreases.

Table 3.5. ? 15 shows the 11st of equipment ‘owned by the DSs, TlﬁTR
'MEA, FBCU, DHW, PEA and CCU and the TIST. The provision of the

equ1pment is- unsatlsfactory in view of the volume of testing re-

qutred -constituting a factor of the prolongatlon of testlng length

Although the investigation could. not - cover all teqt 1aboratories, it .
may be said that some equipment is too old and obsolete to meet the
level requ1red by standards, and the quality of equ1pment,-1ncluding
meesurlng accuracy, is’ also questlonable._ Tn addit1on, maintenance
or repair work may . not be possible in Tha1land and evpandables and
spare parts may not_be_reedily available.__Furthermore, ‘the' calibra-
tion of testing: eqoipment which iS'.indiSpensaBle_.to maintain the
reliaoility 'of' testing results s insuffioient.' :Information on
equipment possessed by other ‘test 1ab0ratories is very sparse but
they are probablv equ1valent to or worse than those of the test labo-
ratories visited by the Study Team_accordlng-to the dats on number of

industrial standards tests handled.
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Testing Capabilities of Designated Test Laboratories

The TISI divides test items of industrial standards into chemical
mechanical phye1cal, miscellaneous and bilo- chemical and designates

different test laboratories for individual test ltems.

On such designatioﬁ, technology and= equipment  owned by eaéﬁ test
laboratory are used as the basic criteria. Some test labbratofies
are thus not authorized to haﬁdle'éertain test Items réquired under
the standards, as shown in Table 3.5.2~16. Such testﬁitéms,.fherew
fore, have to be carried out by other test laboratories, making the

testing procedure 1neff1c1ent
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““Table 3.5.2-16

for Certaln Test Items

List .of Test Laboratqries with Experience in
Industrial Standard Testing but not Designated

T1S

Test labs. not designated

No. |. Qategory ' I;em for certain test items
78  Chemibél Laundry detergent poﬁder TISTR, DMS
207 | Chemical Liquid chlorine - DSS
356 | Chenmiical | Lubricating.oil FOD
337 Chemlcal;ﬁ Refined glycerine TISTR
340" | Mechanical :| Exhaust systems' TISTR
27 Mechanical: 'quuified petroleum gas MR
: cylinder :
370 | Mechanical :Liqu1fied petroleum gas DMR
1 cylinder:
385 | Mechanical | Room air conditiohers: FECU
86 Electrical Aluminium conductors "MEA, PEA
293 | Electrical | PVC insulated aluminium TISTR
cables '
384 | Electrical | Power transformers MEA
‘354 Electrical _Insulatbfs PEA
132 "COneemer Canvas shoes TTO, DIP
products C
523 | Consumer Leather safety footwear TTO
products
452 | Consumer Létterpresseand offset TIM
products - printing ink _
345 | Consumer Mosqﬁito coils and sticks DOA
products
353 | Consumer Office steel etorage DSS
products cablnets
531 | Consumer Plastic containers for DSS, DMS
products sterile pharmaceiticals
216 | Consumer" Rigid PVC conduit for DSS
products . | electrical wiring and
’ telephone cables
451 | Consumer . Stainless steel wares DMR
products

3 - 143




TIS

|Test labs. not designated

) _ T B = b
No. .Lategory : t?ﬁ_ for certain test items
410. | Consumer -Stainless qteel din1ng _DMR
1" products wares - B o
331 | Metal Aluminium and -"aljumijnium TISTR, DMR
alloy plates-and-sheets - L
382 | Metal Cast iron: butterfly valves| TISTR, DMR
383 | Metal Cast iron chegk'ﬁélﬁes . DSSI,DMR
431 | Metal Copper'alloy gate va]ves- DMR -
427 | Metal Flectrlcally welded steel DMR
o water pipe ;
348 | Metal Low carbon steel wire rods DMR
49 | Metal Mild steel covered arc “DMR
welding electrodes
194 | Metal Ordlnary wires. - DMR
24 | Metal Steel bars for relnforced DMR, DHW.
concrete: deformed.bars _
20 Metal Steel bars for reinforced DMR, DHW
. concrete: TrTound bars
95 | Metal Steel wire for prestressed DMR
' concrete ' .
116 | Metal Structural steel sections PSS, DMR, CCU
449 | Metal ~ Suspended celllng steel DMR
grids .
343 | Metal Water taps - DMR
188 | Counstruc- Gypsum plaster for building TISTR
tion purposes _
133 | Construc- Vhite portland cement " TISTR
| tion ; _ _
520 | Non—metal Automotiﬁe nitrocellulose MSD
lacquer thinner '
327 | Non~metal Gloss enamel paints TISTR
496 Non-metal 'Lacquef.thinner NSD
357 | Non-metal - | Priming paints for woodwork DHW

Source: TISI
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(7

Testing Equipment.bf TISI

The TISI only carries out factory inspection and does not conduct

industrial standard tests under the TIS mark system,'the%o tests

_being entruqted to other testing organizatlons.; As shown in Table

3.5.2-15, the test equipment possessed by the TISI is limited to
chemical analy31s equipment related to the inspection of tapioca and

standard development.

Test Demand Prediction and Test Equipment

Assuming thét'the_number of tests increases by 700 per yéar based on
the’actuﬁl-increaseé'in the 3-year .period between 1984 and 1986, the

number of tests in each field in 5 years' time and the increment on

the basis of proportional distribution are shown in Table 3.5.2-17.
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Table 3.5.2~17 Number of Tests (1984 - 1986 Average)

Category :-No..bflfests= After 5 years | 1n¢remgnt
Chemical o228 418 1190
Mechanical | - 321 | 588 | 267
Agricultural - ST . . -
products = - - 490 - _ _BQBU I I 499
‘Plastics 22 41 - b 19
Electrical | 628 1,152 524
Consunier 1 ' L wda C ey -
products DA R
Pulp/paper .. : 29 53 = 24
Metal - 871 1,597 . 727,
Civil " A o
engiheering ' 517 948. g 431
'Conétruttioﬁ o172 | T316 144
Textiles_ 3 ‘ -5 : -2
Non-metal ' 212 : 389 B B Y
Foods 275 505 230
Electtonics/ -
communications 8 _ 15 /

Furthér, the number.of days_réquired in testing for.coﬁformity with
indusfrigi standards was Studieé for those among the 38 standards for
which TISI had indicated their target periods'fof'tésting. Amohg the
rests cailing_for the use of testing equipment, those for which the

longest peridds'were needed were picked out for the study.

Assuming the annual number of working days to be 300, this number was
divided By thé periods required for ﬁhe tests requiring the longest
periods, then obtain the numbér- of tests performable in 1 year.
Taking as 700 the annual ihcrease.of thé.testing workload, based on
acfual records for 1984 - 86, the éxPected_ihcréaseQ after 5 years to
be expeéted bf the annual nUmbefrof tests for the 383standards,in
question were derived, and these values vere divided by the ﬁﬁmber
obtained above the tests ﬁerformable in a yeér, to yield what is

presented in Table 3.5.2-18,

3 - 146



Table 3,5.2-18 Ratio of Expectei Incréméﬁt against Number of
Tests Possibly Handled per Year ' '

TIS

Number of tests

standard Category ”handled'per year |- Increment Ratfo
7 Electpiéal 43 4 0.10
11 Electrical 43 178 4,16
17 | Consumer | 100 84 0.84
products :
20 Metal 300 150 0.50
23 Electrical 25 143 5.76
24 | Meta 300 236 0.79
27 Mechanical 60 éZ 1;37
30 Chemical 150 1 0.01
49 Metal 100 15 0.16
- 64 | Electriecal - - 43 2 0.05
78 | Chemical 150 69 0.43
86 Electrical' 43 6 0.13
92 | Electrical 150 10 0.07
93 Mechanical 150 10 0.07
118 . | Electrical 43 15 0.34
146 Mechanical 300 4 0,01
196  “ Mechanical. . 60 12 0.20
211 Metal 300 170 0.57
226 | Electrical 43 7 0.17
236 - | Blectrical . 60 25 D.42
248 Metal | 150 3 0.02
254 Mechanical 150 2 0.02
276 | Metal 150 2 0.02
279 | Electrical 60 10 0.16
291 | Mechanical 300 7 0.02
293 Electrical 43 41 0.95
.300 - Mechanical 300. 1 0.01
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(8)

étzigérd CﬂFEgOTY ﬁ::3§2é029§e523} Increment : Rﬁt10 
309 | consumer o L 1w | ceis2
: products e ' RERRE R
325 | Metal 3000 1 | o0l
343 | Metal 300 B T BN
1366 Electrical 150 : 10 0.07 -
369 | Mechanical | 100 S A hiﬂd
476 Pulp/paper 60 7 0.12
496 | Non-metal 150 s6 | 0.37
520 Non-metal. 150 133 0.22
531 Consumer R U 4 0.18

i - | products ' N :

539 | Chemical s 2 | oo
540 | Chemical 150 ol 19 0.12

The rétip_of'inCremént against the total nﬁmber_bf'teéts_handled per’
year ihdicates'hdw.many setS 6f tést:equipmehtThave.fo be installed
for the increment, _Agcording to_Téble:3.5.2f183'the ratio 1s smaller
than 1 for most standards since each increment is small. The number
of tests for some standards is expected tQ increase by 6 times. It
is found, however, that all standards with fhe_expécted increment
ratio of 1 or greater allow simultaneous %esting‘éf:multiple prod-
ucts, Therefore, one set of test equilpment should be_suffiéient.for

each standard, considerihg the duplication of test items between

. similar standards.

Manpowe?, Education and Training
The number of technical staff at six designated testing laboratories,

including the DSS, and educational backgfouﬁd of the technical staff

are given below.
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D35

_Master Baéhelor

Chemiétry 9 47
:Bib;chemistry 4 4.
Food 7 4
Industrial 2
Physics 1_
Mechanical - 1
Others 10 27

Diploma 15

Certificate 1

Total 132

Faculty of Engineering, Chulalqngkofﬁ'ﬁuiversity

Doctor Master Bachelor
Tndustrial 49 50 15
Others 1
Diploma 18
- Certificate 4
Under Certificate 8
Total 145
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MEA

Master’ ;BécheIOr

Dynamics S

Eleétric
‘power

Electric I o N

Diploma: . .- . . 14
- Certificate ~ - - 2 o
' ST Total 24 ° .

PEA

Béchelor

Metﬁanical ' 1

Dynamics. 2

Others | 2

Diploma 10
: Total 15

CCU

Doctor | Bachelor

Chémistry' : o 6

Bio-chemistry | 9

Industrial 2

Sﬁandard _ " ' 1

Others _ : 2 o1

Total 17
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DHW .

Bachelor
Cheﬁistfy'-' o7
Others . - " 7
-
Diploma 9
Certificate 2

Total 25

0f the above, there are 51 staff members with a doctor's degree, 82
staff members w1Lh a maste1 s degree and 142 staff members with a
.bachelor s degree,_meaning that those with a hlgh educatlonal back-
" ground of college graduatlon or higher account for 76.8% of the total

number of technical staff.

The breakdown of the highly edacatedfstaff in tetms of their.special~
ized fields is as, folldws Those .related to chemistry (including
.foods, blo chemistry and pharmacology) amount to 95, accoanting for
- 34, 5/ of the total, The staff level "in mechan1cal engineering,
metalllc, and electrlc flelds where testing demand is expected to
.1ncrease is rather insufficient. Some 10% of them haﬁe experience of

study in foreign countries, 1nc1ud1ng Japan.

Of 4,952. tests .conducted in 1986, the six testing .laboratories
mentione& above handlied 3,434 tests. If 842 tests handled by 33
.staff of the_TISTR are added, the sum would amount to approximately
867 of all.tests cenducted in that year. The average number of tests
:conducted per staff was 10 9 however, which indicates the poor test-
| ing efficiency. . In Japan, the relevant figure is 40-50. This gap
could be attributed to the 1mmature testing sklll 1nadequate undex—
1standing of test procedures, absence of-developed test processing
system, etc. on the part of Thailand. The on~the—j05 training at

_each testing laboratory constitutes the main training method for the
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testing_staff and eystemafic and well planned education/trainihg is

not provided.

In terms of the system itself,:it will be ﬁebessaryfto'establish;a
testing staff qﬁalification system te:guaxentee_the status of the
staff so that the teéting_capabilities ef.the-staff the and testing
reliability can be improved, o

3.5.3 Tests Conducted by TISTR for R & D Purposes

()

Roles of TISTR

The TISTR was founded“undef'the‘Théilahd Tﬁsfituﬁe efaseiehtific &
Techﬁdlegicai_ReSEarCh Act B.E. 2522 in 1963 as a'Publie:eerpdration
under the jerisdiction of ‘the Ministry of Science, Teehndlogy_aﬁd
Energy (MOSTE), and is engaged in activities related to R & D with

the following powers and objectives:

(a) to co-operate Wifh other agencies, whether they are state or
private agencies, with 1espect to the activities relating to
‘scientific and 'technologicai. research and utilization of the
research results; . . .

{b) to provide for and maintalp the nationel phy31cal standaidq for
the purpose of measuring various quantltles and qualities‘

(¢} to collect and propagate the scientific and technological infor-
mation; ' '

(d) to co-operate with other countries, organizations or other

foreign agencies in scientific and technological activities.

‘The structure of the TISTR is shown in Fig, 3.3.2-1, and the Testing

& Standard Centre (TSC) has the following functions:
(a) to provide testing and inspection services for national and

private enterprises and educational institutions' 

(b) to prov1de calibration services for national_and-privete enter-
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prises . and educational institutionQ, using the primarv - and
g secondary standards maintained by the Institute;
(c) < to provide guidance to private enterprises . on qual1ty control of

industrialrproducts.

The Centre owns and operateé the following 5 metrological labo-

ratories.

Electric & Eiectronic Standard Laboratory
Mechanical Engineering Laboratorv _
Photometric & Thermometric Laboratory
Analytical Chemistry Laboratory

Bio-chemistry Laboratory

The relétibnships_between R & D and industrial standards ano that
_bétweén indusfrial level and products are as follows. First, stand~
ardlzation and the ad;ustment of the 1ndustrlal level, etc. are
promoted by industrial standards, resulting in. the upgradlng of the
1ndustr1a1 level, The upgraded industrial level promotes the devel-
opment of new produotq with adequat; 1nt91national competitiveness by
leading manufacturers ~ As- these products can satisfy standards in
advanced nations, they trigger further upgrading of the industrial
level and become the prime.mover to push up the level of industrial
standards. . By repeating such processes, the industrial strength of

the entire nation will be further boosted.

The relationship between R & D and testing in terms of the flow of

product devélopment is shown in Fig. 3.5.3-1.
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legal standards

Rough design

[ .

Partial prototype -

Design criteris

Partial tests

Test plans

Judgment.

Acceleration test
Durability test
‘Function test
Performance test’

I

Prototype degign
‘& production

" Design criteria

" Test plans

Testing

1

Market test

Judgmen; R

Mass production
design’

Durability test
Function test
Performance test
Service_pest

Mass production
prototype

I Process control

Quality control

1.

Test plans

Service tests

Pig. 3.5.3-1

Durability test

. Performance test

Judgment

Mafket,fesﬁ
Function test

Service tesf

Mass production
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In regard to prbdﬁct dcvelopmeht,'propef evaluation of the product

should. be _carrigd::ouﬁ by testing it at different stages. As a

result,  an appropriate’ product can be developed 1n an economical

manner. through cost reduction and promotion of standardization such

- as to- ensure interchangeability of parts. In this regard, various
testé‘to be conducted at every stage of R & D play a crucial role for

the expansion of market by providing a variety of product and/or the

development of a preoduct that can coﬁe with dinternational and foreign

standards,

Entrusted Tests and Applicable Standards

Standards used by the testing laboratories in Thailand are not only
Thai industrial standards but also foreign and international stand-
ards listed in Table 3.5.3-1. This.is due to the fact that such
sténdards are applied when the certificate shows conformity of the
product to an - applicable foreign or international standard is
required, ot tﬁa; their‘application is requested by a manufacturer

for the development of a new product.
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Table 3,5.3~1

'Applicabie Standards’ in Thailand

Mechanica1. 

Photometric:&

Analytical

Eiectric &' _ lycic
electronic | engineering | thermometric chemlstry &
- ' ' bio~chemistry
TIS +++ +HF + . +HH
ASTM - + -~ +
1EC ++ = - -
JIS. + T +H+ +
BS + - +
DIN - - - -
IS0 - + - -
ADAC = - - -+
FTMS - - - +
USP - - - +
IUPAC - - - A

Very often used

Sometimes used

+44-
+H- Often used
+

Not used

Thai Industrial Standard

IS .

ASTM : American Society for Testing Materiéls
IEC Interhational-Eleﬁtrotechnical Commission
JIs = Japén Industrial Standard

BS : British Standard

DIN beutscherlndustriemNorm

ISO :
AOAC

usep
TUPAC:

Federal Test Method. Standard
United States Pharma Coplea’
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The'TiSTR/TSb carries out not only its own tests pursuant to TIS

standards but also tests entrusted by governwent institutions or

. private cowmpanies, using the dinternational standards or criteria

méntioned above,

The product R & D flow is already given in Fig. 3.5.3-1. It is

necesqary for all Lesting laboratorles to improve the arrangement of

standards,_criLeria and reference documents for easy access in view

of ﬁhe=fact-that'R-& D efforts necessitate a great deal of reference

work concerning standards and criteria of various fields.

Trénéitibﬁ of the Number of Entrusted Tests

Tﬁé;}TISTR/TSC"catriesi out mot oﬁly its ‘own testing but -also
méffﬁlogical Kéélibrationr,éervices' at dts Electric & Electronic
Séaﬁdard Laﬁoratory, "Mechanicél - Fngineering  Laboratory  and
Photometrlc & Thermometric Laboratory. Two other laboratories of the

TSC carry out test:ng only,

"The busines$s results of the TSC during the period from 1981 to 1985

are shown in Fig. 3.5,3-2. As the income amounted to some 3 million

baht in 1985, almost ‘doubling the figure for 1981, it is inferred

‘that the number of requests accordingly increased.
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Fig. 3.5.3-2 Testing & Standards Centre Service Values (1981 ~ 1985)
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‘Current Status of Test Equipment/Facilities and Testing Capabilities

-Test.equipment.and facilities possessed by the TISTR/TSC are listed

in Table 3,5.2-15 . According to the list, the equipment consists

‘malnly of ba%ic instrumentb such as vo]tmeters, ammeters, multdi—

meLers, etc., without a sufficient amount of spec1a] equipment.
Although the spec1a1 test equipment held by the R & D Division of the

TISTR is used for testing, the shortage of test equlpment in terms of

-bOth'quantity and quality canmnot be denied for the overall organiza-

tion of the TISTR. Although tests are being done with the limited
equipment, such - adverse effects as the prolongatioﬁ of testing,
difficulty 1in EﬂSUllng accurate test results, etc., are observed.
Calibration of the test equipment is also insufficient, The
eQUipment is algo far from an a&eqoate‘level for the development of
appropriate 'standards__and,. thus, it is difficult for Thailand to

develop such standards by its own accord.

Prediction on Test Demand and Test Equipment/Facilities

The number. of tests for R & D is- likely to increase in accordance

with the progress of industry. The annual growth of Thai industry is

estimated to be 6.6% din the 6th 5-Year Plan. However, 8% annual

~growth should be 'considered for the R & D. tests since such tests

‘ conbtitute the basis of - the 1ndustr1a} growth., In 5 years' time,

therefore, the demand for testing is anticipated to grow by 1.5 times
the-present demand. The equipment currently held by the TISTR/TSC
appears to be unable to cope with the present or future demand.

Manpower, Education and Training

The: TISTR/TSL currently has 49 staff members whe are assigned to

different departments ‘as listed below
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Department - . Testing Measurement .~  Others

Central Service _ 6
Electric & Electronic ‘Std." Lab., 5 | 4 '
Mechanical Engineering Lab, 10 3
Photometric & Thermometric Lab: 1 . 3
Analytlcal Chemistry Lab 12
BlD chemistry Lab. ' 5

Total =~ S 33 10 6

Of the above, 28 staff members are college/university graduatés,

The number of staff 5hou1d be 1ncreased in  the fjeids.'of elec-
trlc/electronic and mechanical englneerlng where the test demand is
expected to grow in the future, Tests for R & D of products do not
have established: criteria ‘as in the case of dindustrial standard
testing. Théreforé; the test methods and evaluation criteria should
be'developed by Studyiﬁg products from varioﬁs:ﬁiewpﬁints Signifi-
‘cant shortage is also found in manpower level to. fulf111 this
purpose. Since education and training for the testlng consist of
on-the-job training rather ‘than special programmes,'con31derable time
is mecessary to educate technical staff so that they can understand
the systematic'concept of R & D'and acquire=teéting skills with the
ability:to apply them in practice. Therefore, a systematic as well

as flexible training system must be developed.
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3.6 Current Status ana Problems of Metrological Standards
- The 6th 5-Year Plan became officially effective on October 1, 1986.

Major objectiﬁes-include'the enhancement of international compefitiveness
throﬁgﬁ'improVements;infproductivity.and quality and through reinforcement
of”téchnoiogicél‘strengths,=pr6motion of exports and the comnsolidation as
well-as_devélbpment of basic science-and technology which play vital roles

for national development.

It goes without saying that improvements of Thai industry and product

quality fequire the balanced development of the following items.

(1) Introduction and development of new Eechnologies
(2) improvement of productioﬁ control técﬁnology

(3) Improvement of quality control technology

(4) Consolidation of industrial standavds
(5)-'Enhanéement-of'testing technology
:(6) Maintenance and caiibration of standard models
(7 'fm?rovement of processing technology

(8) Improvement of material quality.

Establishment of metrological standards and improvement of traceability
systeﬁ as parts of the basic'technology are iIndispensable for both the
development and improvement of science, technoiogies and industrial engi-~
neering._ The 'foilowing discussions will focus on the metrologiéal

standards and the calibraticn system.
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3.6.1 Curfent Status of Legal Metroldgical-Systém
3.6,1.1 Outline of the Law of Weights énd_Measures

Thailand enaéted the Law bf Weights and Measures»bn-Decémber,17, 1923, in
order _to"enéure: the -implementaﬁidn df_-appfopriate cmetrology mainly in
commercial areas for the ﬁnification-of-metrblogicallﬁnitS; and establish-
ed the registration system for manufacturers of welghing and measuring
instruments and the inspection s&sfém for such,ihstruménts in order to

ensure the supply of accurate Instruments.

The system of the Law of Weights and Measures consists of the following

items.

PREAMBLE

TITLE I Preliminary

TITLE 1T  Definitions of Units -
TITLE 111 Maonufacture, importation and Sale of Weighing and
_ Meésuriﬁg InStrﬁments

TITLE IV Verification . :

TITLE V N .Procéedings and Penalties

TITLE VI Eiscellaﬁeous

Furthermore, eight Ministerial Regulations have been enacted based on the

Law.
The outline of the said law is given below.

(1) Metrological units

Théiland became a2 member nation of the Convention of Metef in 1912,
and uses metric units in principle, while units that have been used
customarily over many years are also'officially recogniéed'as legal
metrological units. For exportation and importation, the use of
metrological units employed 1in other nations conéerned is also

accepted,
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Metrologic&l uﬁits in Thailand are defined for 5 kinds of values -
length, area, volume, mass and eapacity.with the standards based on
the "Prbtotype of the Metre” and the “Standard Prototype of the
Kilqgramme“ provided to Thailand wunder the Convention of Meter.
These protbtypes-are'maintéined-by thé Weighfs and Measures Division,
Departmehtfdf Commerce, - The next table shows the comparison between

customary units and metric units for 5 values,

Table 3.6.1~1 Customary Units and Metric Units used in Thailand

Quantity | System of unit Name of unit Symbol Value
Metric . Metre : m -
Length Customary .Sen sn 50 m
' Wah W 2 m
Sauk sk 1/2 m
Keup : k 1/4 m
Metric Square metre. m? - -
Area Customary Rail T 1,600 n?
: - Ngan - ng 400 m?
Square Wah w? 4 w?
Volume - Metric . CubiC'metre m> -
Metric Kilogramme kg -
Mass Cugtomary - - Standard picul P 60 kg
Standard catty c 600 kg
Standard carat ct 20 kg
Metric Litre 2 -
Capacity | Customary .Standard kwien kw 2,000 2
Standard ban b 1,000 &
Standard sat st 20 0%
Standard ranan tn- 1%

Note: For units of the metric system, only names of respective
basic units are given.
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(2) Manufacture, Importation,_Sale'or.Repair of Weighing and Measuring

Imstruments

(a)

(b)

Any person desirous of ‘ecarrying on the businesé of manufacture,

- or dmporting, or selling weighing or measuring instruments;gmust

apply for a license for that purpose to the Minister of Com-

merce,

The scope of weighing and measuring instruments covers "Weighing
Instruﬁent”, "Measﬁring 'Instrumeﬁt of Length" and ."Heasuring
Instrument of Capacity.or Volume", Furthérmore;_weighing'in~
struments are classified intq 5 types. of "WEighingHInStruments
(scaleé/baiénces)”,."Wéighté" and "for Dry Materials" under the

Ministerial Regulations enacted sepérately from this Law.

For the purpose of registration mentioned in (a) above, the
instruments are classified into 2 categofies of weighing instru-

ments and other instruments.

(3) Verification of Weighing and Measuring Instruments_

{a)

(b)

There are 2 types of verifications - the verification to be done
at the initial stage after the manufacture or importation is
referred to.aé-"initial verificatibn",_while the periodic veri-
fication or the re-verification for -an instrument in use 1is

referred to as "secondary verification”.

All weighing and measuring instruments‘cd be used in business
tfénsactions, etc, must bear_the.vérificdtion matk Eo show that
tﬁey'were.subjected.toaverification_at the initial stage and
passed the verification test. Those without the verification
mark constitute an offepnce under the Law and thelr ‘sale is

prbhibited;
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(¢) Weighing and measuring instruments repaired by a repairer cannot
bo returned to their original owners or offered for sale unles:
they go through the eecondary verification and pass the veri-

fication test.

(d) - Fvery manufacturer, importer or repairer of w91ghing and measur-—
ing instruments must have a private mark which must be regls-
tered and affixed to such an instrument before submitting it for

verification.

(e} Verifications are to be conducted to verify whether the a) type,
b) construction and material, and the ¢) allowable error (toler-
ance) of the instrument conform to the requirements set forth in
the Law and  the Regulations. The wverification test on the
tolerance is to be done oy comparison with the standard proto-

tvpe concerned.

(f) Those registered in relation to weighing and measuring instru-
ments and the traders using the instruments are subject to

inspections twice a year and premise inspections as called for,

3.6.1.2 Legal Metrological Institution

The Weights and Measures Division, Department of Commercial Registration
of the Ministry of Commerce is responsible for the enforcement of the Law
of Weights and Measures. As shown in Fig. 3.6.1-1, the Division consists
of the General Afféirs Section, Registration Sub-Division, Verification
Sub~-Division, jnspection Sub-Division and 23 provisiomal branch offices.
A total of 185 people are engaged in the registration of metrology-related
businesses, maintenance of verification standards, verification of weigh-
ing and wmeasuring Iinstruments, regular Inspections and premise inspec—
tions. 'The Divisions 1s also responsible for safely keeping the Prototype
of the Kilogfamme and " the Prototype of the Meter provided to Thailand

under the Convention of Meter.
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(Department of Commercial Registrationm,
the Ministry of Commerce) :

Départment of Commércial Regiétrainn'

Weights & Measures Division

Approval, Registration

Certificates Issuance

Subdivision

'Géneral:ﬁffaifs Sec.

Verification Sub Div.

Lﬂ Standards Subdivision —— ‘fst Sec.

—— 2nd Sec.

I~ Standards Development Sec. o | 3rd Sec.
L 4tk Sec o

— Calibration Sec.

L Analysis & Evaluation Sec.

Inspection’ Sub Div,

— 1st Sec.

23 Provincial
branch offices

[mm——— : —_ 2nd-Sec}

| 3rd see.

I—— 4th. Sec,

L 5th. Sec.

Flg. 3.6.1-1 Organization of Weights and Measures Division
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3.6.2 Problems of Legal Metrological System

“Although no specific problems are seen in. the current legal metrological
',snyém-consisting'of the registration system and the verification systems,
etciy the following items should be examined in accordance with the recent

evelopment of Thai qociety, economy and industrial technologies.
(H Metrological Units

(a) Although only 5 types of values -~ length, mass, areas, volume
and capacity - are prescribed'under.the existing law, the scope

- of legél-metroldgy has recently heen extended to include temper—
ature, pressure, density and electrical units, etc. According-

1y, the present pfovision has become insufficient.

(b). The (international) .definition_ of the unit of length '"metre
(meter)" was changed from that of the "Prototype of the Meter"
to-a phyulcal definition bv the wavelength of light in 1960,
then changed again:to the velocity of light adopted by the 17th
Conference General des Polds et Mesures {CGPM) held in 1983.
Therefore, the Prototype of the Meter lost its position as an

international prototype and simply became a standard instrument.

(¢) The unit of capacity "litre (liter)" is separately defined (in
the Law) as "the:volume of one kilogramme of pure water, free
from air, at ‘the temperature at 4° Centigrade, under normal
atmospherié.pressure" from the volume of a "square meter'. At
the Cowmite International des Poids et Mesures (CIPM) held in

1964, however, it was decided that the "litre'" was ‘a special

deéignation of "cubic decimeter"
(d) Thailand has not yet adoﬁted the SI Units which are the ratio-

nalized system of metric units and which are being increasingly

accepted by many countries.
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(2)

(3)

(4)

‘Legal Welghing and Measuring Instruments -

At present, legal weighing . and 'measﬁring"iﬁstrﬁments='haﬁe ‘heen
introduced for léngth maqq-and‘voiume. This ~scope of the. legal
metrology is rather limited in view of the expanding scope of legal

metrology in recent years..

Standard Metrological Instruments

It is stipulated that the dinstrumental _error “test of individual
weighing and meaquring 1nqtrumentq for veriflcation be ‘done by com-
paring them to each standard concernpd ‘but explicit .provisions on

standards are not found In the Law of Weights~ahd Measures.

Standards for verification are generally referred to as "Vprlflcation‘
Standards", for which a higher precision is reguired : than ordinary
weighing and measuring, 1In order to__ensure this high precision,
these verification standards must be calibratéd'periodically by the
standards of higher precihioni.- The Laws of Weights and Measures
lacks provisione of the prec151on, pprformance, frequency of callbra~

tions, etc. for such etandards of higher status,

Qualifications of Verification Officers and Their Training

Verification officers who verify weighing and measuring instruments
pﬁrsuant to the Law. of Weights and Measures are administrative
officers to judge the'Verification:tést'requlte, and must have the
capability to interpret and administer related. laws - and regulations
extensive knowledge on verification techniques - and technological
capabilities. It is necessary to establish a system to carry out
systematic education.on hasic knowledge of métrology.and traiﬁing on
the'vefifiCation techniquéS'fOT_nery’éppbinted-officeré,'in additibn
to the on-the-job training. Furthe?more;"it is ‘aldd necessary to

carry oUt'training on new metrologlcal equipment and verification
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technidues to raise the capability of those officers.

The - Law OE_Weights and Measures does not have provisions on quali-
.ficatiohs of verification officers and their education/training

.system.,

3,6.3 Current Status of Industrial Metrological Standards
3.6.3.1 National Committee on Metrology (NCM)

'Théiland héd ﬁd_éehtral organization to establish,'méintain or provide
natiopal'sténdards, aﬁd resﬁbnsibilities for metrological ‘standards were
- divided among. different ministries. in the past, 1In this regard, the
'National.Committee on Mefrblogy {NCM) was founded in 1985 as the highest
decision-making organilzation on metrological standards to coordinate these

“different ministries.
(I) Structure of the Committee

As shown.in‘Fig. 3.6.3=1, NCM consists of members that are repre-
sentatiﬁes_(vice-ministers) from 7 ministries including the Ministry
‘of-Scieﬁce, Technology and Energy, Ministry of Industry and Ministry
of Commerce, and the Permanent Secretary from the Ministry of Energy

acting as the chairman of the NCM.
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(2) TFunctions of the Committee
Tﬁb_-Sub' Committees = the Sub. Committee on Metrology and the Sub
Committee on Accreditation - are placed under the NCM, The primary
fuaction of the former is the collection of data on metrological
standards and that of the latter is the accreditation of responsible

organizations for primary standards, i.e. national standards.

1.6.3.2 Arrangement of National Metrological Standards

_ The_responsibilifies to maintain and controi.the national metrological
standards in Thailand have been allocated to test research laboratories of
individual ministries: in accordance with the historical background and
technological capabilities accumulated over the years by each ministry or
labofatofy concerned. Owing to the recent establishment of the NCM, how-
ever, the adjustment and reconfirmation on allocated responsibiiitjes have
been ﬁade and each érganization is to assume the responsibility of main-
taining hatiénal standards asgsigned to it (Fig. 3,6.3-2). The criteria
aﬁoptéd ~by NCM .in determiﬁing this assignmeﬁﬁ of responsibilities are

hitorical circumstances and current equipment and technical capability.

The_méintenance of prototypes of the meter (it has already lost the inter-
national significance as prototypes) and kilogramme given to Thailand
under the Convention of Meter, is the responsibility of the Weights and

Measures Division, the Ministry of Commerce.

Allocation of_responsibiiities for the maintenance and control of metro-

logical standards.in Thailand is given in Table 3.6.3-1.

3 - 171



System on NationalfMetroiogical'Standards

" International
Standards

Natipn&l
Standards

Scientific '
Metrology Legal Metrology
TISTR Department of
Ministry of Commercial
Science, Techno- Registration
logy & Energy . Ministry of
N Commerce
Secondary Secondary
standards standards
Working Verification
standards standards.
. Verification
Scientific & of measuring
academic research instruments

for commercial
use

Source: TISTR

Fig. 3.6.3-2 System

in Thailand

Industrial &
commodity
standards

__.__'

TIST
(MOT)

.Expott standards
(Hoc)

of National Métrological Standar&s in Thailand
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' Tahle 3.6.3-1

Table of Metrologlcal Standards in Thailand

AR “Prototype & Secondary Working

Standards Unit primary standard standards standards
Length * . Dss PSS, TISTR | Dss, MOC
Mass  MoC, DSS DSS, TISTR TISTR, MOC
Electrie

ﬁC,"LOQ Fréquehéy"

‘High Frequency
Teﬁperature
-Voiumé, Flow
?féssure h
Force
Denisity
Viécosity
Hafdnéss
Acoustics

Photometry

Non-Ionizing Radiation

Ionizing Radiation

Standard Gas

TISTR (Japan)
TISTR (Japan)
TISTR (Aﬁstralia)
_ e _

DSS
TISTR (Japan)
TISTR

TISTR, DSS
TISTR, DSS
TISTR, DS$
MOC
TISTR
EESTR
TISTR

TISTR
TISTR
TTSTR
TISTR
TISTR

TISTR, DSS

TISTR, DSS

TISTR, DSS
MOC
TISTR
TISTR
TISTR
TISTR
TTSTR
TISTR

TISTR
TISTR
AFP

Source: TISTR

AEP  : Office of Atomic Enérﬁy for Peace

pss © i
& Energy)

MOG  : Ministry of Commerce

TISTR

Note 1:

Note 2%
Thailand.
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3,6.3.3 Organizations for Maintenance and Control of National

Metrological Standards

National standards should Be estébliéhéd,_méintainedjandfprqyided ﬁndér
respoﬁsihilities of the central gbvernmeht as it 1s neceséaty_tO.ensufe
the unification among domestic standards and théir h#fmonization_ with
international standards. As the=esﬁablishmént and maintenancé of stand-
ards in particular require high technoldgidal capabilities and significant
costq, national laboratories are n01mally engaged In the establiqhment and

maintenance of theqp standardq in any country.

With regard ta induqtfia] metrology, the TISTR. and the DSS are aqugned
the responsibility for malnraining énd cnntrolling the national metro—
logical standards.  As shown in Table 3.6,3-1, the TISTR is responsible
for electricity, temperature, photometry and radiation, whileﬂthg.D$$ is
responsible for mass, length, pressure, force and sound. DeScriptibhs of

the metrological divisions of these two organizations are given next,

(1) TISTR

One of the TISTR's authorized duties is the establishment_ﬁf national
scientific standards aimed at measurements  0£ qﬁéntitiéé-:énd
qualities of various kinds and the maintenance and CQntrol_of such
standards. The Testing and Standard Centre (TSC) a_divisidnrof the
organization, is curréntly engaged in the maintenance and control of
national standards on electricity (AC and DC), thérmoﬁetry,

photometry and non-ionizing radiation.

The organizational structure of the TSC is shown in Fig. 3.5.2-2,
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(2)

DSS

Although5 the maintenance, control and: provision of _metroiogical
‘standards are not directly stipulated as DSS'S functions and author-
itiesy it 1s stipulated by. the NCM that the DSS is respdnsiblé for

the maintenance  and control of national standards on mass, length,

“pressuref/force and acoustles. in view of the present possegsion of

-sﬁandards and technical capabilities of the DSS. - The organizational

structure of the DSS is already shown in Fig. 3.5.2-3,

The DSS is-cufrently constructing a research laboratory in order to

reinforce the metrological standard division,

3.6.4 Problems of Industrial Metrological Standards

(1

@

' NCM

The autherity ascribed to the NCM and its organizatioﬁ is still un-
clear,. paftially because of its relatively new foundation. Accord-
ingly, it appears that the NCM is not sufficiently functioning as the

highest decision-making organization for metrological standards.

Arrangement of National Metrological Standards

The current status of metrological standards is far from suffidient
in terms of present industrial scientific and technological levels
and the levels expected to -bg reached 1in the foreseeable future.
Even if the impfovement measures shown in Table 3.6.3-1 are taken, it

will be necessary to consider further improvement measures for each

" unit:of standards as the next stage. With regard to the current

standards improvement in accuracy, expansion of coverage, etc. are

required.
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3.7 Current Status and Probléms of Metrological Calibration

The calibration service for ihdustrial-mehsuriﬁg inétfuments_in-Thailahd
is provided by thélTISTRIfor.gdvernmeﬁt'institutions;_educafihﬁalninstiﬁ
tutions and private entérbrises, et6; pursuan#-to.the TISTR Act;s As thé
calibration services provided by the DSS  and _MOS-'are- rather  1limited
compared to that of the TISTR,'the current status and problems of the

TISTR's calibration service ave discussed below.

3.7.1 TISTR
(1) Organizational Structure

As shown in Fig, 3.5.2-2, thé TSC of the TISTR has 5 laboratories, 3
of which offer metrological calibration services, i.e. Electric and
Electronic Staiidards Laboratory, Mechanical Engineering Laboratory

and Photometric and Thermometric Laboratory,

(2) Staff

The TSC currently .employs 49 peopie, of which 28 are university -
graduates, showing the high percenfage-,bf. employees with a high
educational background.(see Table 3.7.1-1). Of 49 émployees,_6, 12
and 31 are engaged in the general services, the metrological field

and the testing field respectively.
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3.

Table 3,7.1-1" T3C Staff Distribution

‘Current Number of Staff

University/College

Education or Nigher Othgrs .Total

Central Service R 4 2 6
| Electric and 3 6 9

Electronic Standards

Laboratory

Mechanical Fngineering 5 -8 13

Laboratory

Photometric and - 3 1 4

Thermometric Laboratory

Analyticai Chemistry : 9 3 12 -

Laboratory.

Bioéhemical Labératory 4 1 5
Total _ 28 e 21 J 49

.Budget and Revenue of Handling Fee

The budget of the TSC tends to increase every year as shown in
Table 3.?}1—2, particularly showing a rapid increase in the last 2-3

years,

Table 3.7.1~2 TSC -~ Budget
{(Unit: Baht)
Flscal year 1982 1983 1984 1985 1986
isgionnel. 3,421,980 | 3,782,030 | 4,607,840 |5,035,280 | 5,363,280

Eqnipmeht'&

Facilities 565,000 793,600 | 3,241,000 12,250,000 | 2,255,000
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(4)

The personnel cost and equipment/facility ‘cost 1n 1986 were 5,363,000
baht and 2,255,000 baht’ rcqpective]y, showing a reTatively high ratio

of equipment/facllity cost vis-a-vis the personnel cost.

The revenue of the TSC from the handiing fées'for testing and calin
bration services was some 1,500, ,000 baht in 1981 but increascd to
3,000,000 bahts in 1985 doubling in the S—year period as shown in'
Fig. 3.5.3-2, '

Overseas Training

11 staff members were sent overseas ta industtlal countriLs for

education and technicai training between 1973 and - 1986 (Table
3.7.1-3). '

The tfaining courses included Colombo Planm, UNbP,_JICA_and ADAB and
the host countries were Korea, Japan (NRLM and JEMIC), Sﬁitzefland,
UsA fNBS), Australia (NML.and NATA) and Germény (PTB). The.training
periods varied from | month to 2 years. Six staff memhers have

undergone JICA's training course.
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Table 3.7.1-3

'Staff:Tfaining Records of Mechanical Engineering Lab.

Force Measure-

ment Course

- Vacuum
Standards

- Iadustrial
Standards

- Barometry - -

~ Migh Pressure
Standards

- Force

. Standards

~ Engineering
Metrology

"NATA (Australia):

(TISTR)

Deéhription Place- Under Yéar No. of Staff
Standards | Inddan Standard Columbo Plan | 1973 1
Engineer Institute (India)

Mechanical K~SRI (Korea) UNDP 1979 2

Standard . NRLM (Japan)

Laboratory

Organization & SIP of GENEVA (Swiss)

Operating NBS (U.S.A.)

'Repair & Morchouse, Co., Ltd. UNDP 1980 1

Maintenance -of {(U.5.4.) o

Mechanical

‘Standards

Force Standards | NBS (U.S.A.) UNDP 1980, 2
- 1981

Standardization | JSA, JEMTC, JMI (Japan)|  JICA 1982 1

& Certification

Metrdlogy_cburse NRLY (Japan) JICA 1982, 2

L Mass' . ' 1984

- Length

~ Force

-~ Pressure

- Volume

- Flow

- Density

-~ Temperature

Pressure & WML (Australia) ADAB 1986 1
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Description Place _ ' Under Year | Wo., of Staff

.~ Hardness .
Standards

- Laboratory
Accreditation |

Metrology Course| PTB (Germany) = oepG | 1986, | R

1987

Source:

(5)

TISTR
Arrangement of Standard Apparatus and Calibration Equipment

Status of'standard apparatus, calibration equipmenﬁ, etc.;currently
maintained by laboratories of the TSC is as shown in Tables 3.7.1-4 -

3.7.1-8.
Levels of standards held by the TSC are as follows.

(a) Primary stahdafds ..... .. Electric (DC ahd AC:- (Lqﬁ and. high
frequency)), therﬁomeﬁfic and photo-
metric standards _

(b) Secondary standards ..... Mass, length and'préséﬁre

(¢) Working standards ....... Force, hardness, viscosity and_density

The maintenance and control of the primary standards for the above 3
quantities and radiation are stlpulated as obl1gatory requirements by
the National Committee on Metrology. However, no metrological equip-

ment is available for radiation at present,

According to the TISTR Act, the maintenance of standadeITOr all
physical quantities is made obligatory but the standard apparatus

other than those mentioned above are not provided for
For quantities of sound, vibration, radiation, volume and flow, the

maintenance of their standards and the 1mp]ementation of ‘the cali-

bration services are being planned,
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(6)

Calibration Service Performance

Calibration services at the TSC cover on extensive range of a general

' wéighing and meaéuring instruments, electronic/electric instruments,

photometers'and'thermometérs. The actual performance is, however,

inadequate and the precislon level -is often that of instruments used
on market. Actual sérvicés done in 1986 were 65 cases of Instruments
for_physicél.quantities, 212 cases of electronic/electric instruments

and 82 cases of thermometers.
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Table 3.7.1-~4

Existing.Equipmen£ in,Electric.&"

Flectroniec Standard Laboratory (DC)

. : i .
Equipment M?guéigz;rer 'Description-.ngntity
Standard Cell YEW, 2748 ‘Loolgy oo L
Standard Cell EPPLEY, 121 Transportable | '~ 1
Electroulc Standard Cell CROP1CO v Lo18v b 1
Potentiometer ' L&N, 7556 ‘8ix Dial . 1
Voltage Calibrator Fluke, 3434 10,100, 1000V 1
Voltage/Current Calibrator YEW, 2850 1200V, 36A I
Standard ‘Volt Ratio Box YEW, 2746 - 1500V . 1
Ref. Voltage Divider Fluke, 750A 1100V 1
Volt Ratio Box YEW, 2744 1500V 1
Standard Current Shunt YEW 28 1
Differential Voltmeter Fluke, 8874 ~1-1000V 1
Constant Current Supply YEW, 2854 . - Max. 100mA 13
Galvanometer ' YEW, 2709 | Electronic 1
Standard Resistor CL&N, - I 1
L&N, 4020-B 1 2
YEW, 2781 1 1
L&N, 4025-B 10 - 2.
ETL, - 100 2
- L&N; 4030-B 100 2
YEW, 2792 1000 1
. L&N, 4035-B 1000 - 2
YEW, 2792 10000 1
YEW, 2792 © 1000000 . 1
Direct Reading Ratio Set L&N, 4398 -~ 8ix Dial 1
Wheaston Bridge YEW, 2768 Five Dial 1
Kelvin Double Bridge YEW, 2752 Five Figures o
Decade Resistor CYEW, 2793-03 “Max. 100MQ . 3
Digital Multimeter -01 Max. 1K@ 1
Digital Multimeter Fluke 85054 ' 1
‘Voltage Divider YEW, 2805 : 1
Lead Compensator "Fluke 7204 1000V |
Null.Detector ' 721A S 1
Null Detector B45AB 1
Standard Voltage Divider 7504 1100V 1
DC. V/A Calibrator 3824 ' "1
DC Voltage Calibratoer 3354 1000V 13
Digital Multimeter 77404 1

Source: -TISTR
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Table 3.7.1-5 Existing Fqu{pment in Electric &
Electronlc -Standard Laboratory {AC)

) Manufacturer P ;
Equipmen; & Model Pescription | Quantity

Thermal Transfer Standard | ETL 10V 2
' ‘ 100 v 2

5 mA 2

10 mA 7

Thermal Trénsfer Standard Fluke 5408 1-1000v i
Standard Watt Cdnverter YEW, 2885 _ | 1
Vbltagé/Current Calibrator 'YEW, W858 o 2
Standard AC Shunt Fluke A40 1 0.01 A 1
: ' : ' 0.1 A 1
i A i

10 A 1

Standard Capacitor GR — 1404 1000 PF 3
Standard Capacitor : Towa — - 0.1 p¥ : 2
Standard Inductor | . CR 1482-B 100 uH 1

' 10 uH

i H 1

Capacitance Bridge' - GR 1615-A 1
Inductance Bridgé GR 1632-A : 1
AC Calibrator _ Fluke 5200 1
Transconducktance Amplifier Fluke 52204 (AC/PCY 204 1
Meter Calibrator _ Fluke 5100B 1

Sourée: TISTR
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Table 3.7.1-6 Existing Equipment Adn Photometric and Thermometric
Laboratory (Thermometric standards)

{(Rasic Temperature Standarvrds of TISTR)

- Temperature "
Sténdalds Range, °C .Quanyity
Reference Standard Thermocouple 400 to 1200 2
Reference Standard Resistatce -0 to 600 2
Thermometer ' _ _
Secondary Standard Thermocouple 400 to 1200 2
Secoﬁdary Standard Resistance 0 to 600 2
Thermometer
Tungsten Strip Lamp o 800 to 2500 -5

(Basic Equipment for Maintaining Temperdturé Standards)

Equipment ' Quantity
Lead &.Noffhrup Potentiomefef Type-K4 1
AC Bridge, Aﬁtomatic Systems Laboratory 1
Cell for Triple Point of Water . 1
Fixed Point Furnace for Tin 1
Fixed Point Furnace.for Zinc |
Fixed Point Turnace for Silver 1
Melting Point Furnace for Gold 1
Ice Point Chamber 1.
‘Water Bath 2
0411 Bath 2
Salt Bath 1
Comparisdn Furnace . 1

Source: TISTR
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Table 3.7,1-7 Existing Equipment in Photometric and
Thermometric Laboratory {Photometry)

(Basic Equipment for Photometric Standards)

Equipment o Description Quantity
Photometric Sphere S 4 1.50 m 1
Photometric Bench- 3.5 m L
Standard Photoreceiver * 1
Voltage Regulator nc, *0,01% 1
.Voifage:Regulétor : AC, *0.3 % i
ENonoéhrometer o 10 ~ 99%mm:0. Sum 1
(Fundamental Standards in Photometry)
_Equipﬁent Quantity
Pfim&r& Standard Incandescent Lamp for Luminous 3
Flux -
Primary Sténdard_lncandés&ent Lamp fov Luminous 2
Intensity _ '
Secondary Standard Incandescent Lamp for Luminous 3
Flux:
SEéondqry Standard Incandescent Lamp for Luminous 3
Intensity
'Sgcdndary Standard Fluorescent Lamp (white light) 3
3

Secondary Standard Fluorescent Lamp (daylight)

Source: TISTR
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Table 3,7.,1-8(1) _Exiétihg Equipﬁéhf ih:Mechanical Engineering
Laboratory (Length) :

Equipment _ . Description
1. Gauge Block 05“100_(49'ﬁdsj Set * class 0
2. Micrometer ; 0-100 ma/.001"

0-25 mm/.01x2
0-25. mm/.01x2

3. Height Gauge 0-1000 mm/.10, .001"
: 0-600 mm/.01

4. Vernier Galiper 0-200 mm/.02x3
' 0-200 wa/+05%5
0-150 mm/.02x1
0-150 mm/.05x3
0-~150 mm/.01, ,0005"

5. Dial Indicator .001 0-1 mmx1-
0-5 mmx2

6. Dial Indicator .00l 0-10 mmx2

: ' 0-3 mmx2

7. Optical Parallel Set 25 mm (4 pcs)

8. Coating Thickness 0-0, 100mm
Meter .1 0.050~0.500mm

9. Projector

Source: TISTR
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Table 3,7.1-8(2) Exiéting'Equipment in Mechanical Engineering

" Laboratory (Mass)

_ Equipmenf-

Descripfion

i...Méss Sets

2. Balances o
Hand-Operated Balance
Balance '
Balance. .
Electronic Balance
Analytilcal Balance
Electronic Balance
Spring Balance
Spriug Balance

3, Force .
Proving Rings (Tension
... & Compression) .
Proving Rings
Proving Rings

 Weight
- Chrome Steel Weight
Painted Steel Welght

4, Pressure

Deadweight Pressure
Tester  (0il)

NDeadweight Pressure
Tester (0il)

 8&D Test Gauge (0il)

Aneroid Barometer,
Fortin Barometer

Galvanized Forge Steel

100g-1kg = (5 pes)
10mg~100g ~ (19 pcs)
. 100g-1kg (6 pes)
10mg-100g (19 pcs)

10005/0. 5mg
15kg/5g
60kg/50g
7000g/0. 1g
100g/0. lng
5000g/0.01g
500g/10g
50g/0.5g

5 ton

50 ton’

10 ton
1kgfx25

okg, lkg, 10g
20gx5
10-8000 psi
5-3000 psi

100-1000 psi
1000-1500. mbar

set
set
set
set

#1
#2
#1
#2

Source; TISTR
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3.7.2

(D

Current Status of Each Physical Quantity

Electrical Quantities

(a)

(b)

Provision of Equipment

Electric standards and calibration equipment maintained at the
TSC are capabte of preoise measurements for DC and Tow frequencv
owing to aid from ‘the United Nations (UNIDO), grants from the
Thai Government and the TISTR's own budget, etc.. The electric
standards and the, caljbration equipment are qnown in Tables

3.7.1-4 and 3.7.1-5.
Technical Level of TSC and ITIT Project

The establishment of electric standards for DC'and low frequen-
cies and the transfers of.relevént technologies_?gre_implemented
through the ITIT Project conducted by joint'effdrts nfrthe ETL
fFlectrotechnicaI Labofatory) in Japan and the TISTR in'the 8
years between 1975 and 1982 The ITIT Progect was a}mpd at thp
conqolldation of the foundatlon to make Thalland an induqtrial—
or1ented nation . as part of joint studies for the gstablishment
of electric and 'photométfic.'sfandarﬂs; .which contributed
markedly to the upgrading of the technolngical-leVEl, aé nell as
the establishment of the standards in Thnilanﬂ. '

Since many of the electric measuring instruments calibrated at
the T8C on request. are relatively low precision 1nqtrument9, the
TSC seems to have an adequate technical level to -meet the cali-
bration need for DC and low frequency instruments in particular._
For those In the high frequency vange, the ETL and the TISTR
jointly has been carrying out the ITIT Project continuously from
1984, and high frequency power standards and’ high frEquency
signal standards are established as of 1987, Technology trans-
fers of high frequency signal standards are also planned in the

future,
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(c)'

(@)

Further upgrading of the capébility,-howeVer, will be required

aince higher reliability will be needed in line with the growth

of electric and electronic production in Thailand.
" Staff Members of Electric and Electronic Laboratory

‘The Electric and Electronic Laborétory (FEL) of TSC has 9 staff

members in tofal - 3 with college/university education and 6
others'ﬁith high school or lower education. About 4 of them
constitute the standard and caiibratiqn group, and all of them

have 10 years or longer experience iIin the same laboratory. It

:appears‘tﬁat they are contributing greatly to the maintenance of

the TSC's technical level.
Traceability and Asia/Pacific Metrology Program

Thé:traceabiiity systém is'established for DC and low frequency
range, owing to the technological cooperation between the TISTR
and the ETL for the ITIT'Prdject, and equipment ana technolog-
ical aids from_the.United Nations (UNIDO) and foreign nations,

as shown in Fig. 3.7.2-1.

Basic electric units in Thailand consist of voltage standards,
resistant standards . and electrostatic capacity standards.
Electric quantities relating to above standards and the AC/DC

conversion standards are provided by the ETL (Fig. 3.7.2-2).
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Inductance standards and which is derived units are provided by

the Japan Flectric Meters Inspection Corporation.

For the high frequency range, the traceability system has not
been established though'the power and voltage standards have

been established under the ITIT Project.

National electric standards are provided by Japah' b@t not
necessarily on a regular'Basis_due:to the transportation cost,

ete.,

APMP (Asia/Pacific Metfology Program) . an ipternational
program for the maintenance of standards. Thiq Program is aimedz_
at upgradlng the metrological 1evel by aseignlng tasks to each
participating-country, circulatlng various metrological stand-
ards among these countries, publishihg'and proﬁiﬁing.meaSured 
data to each other and coﬁfirming the level of maintenance of

standards of each country concerned.

‘At present, such major Pan-Pacific Aﬂian CDuhtfiés as Auqtrélia,
Indla, Indoneqia, Japan, Korea, Malaysia, New Zealand Singapore
and Thailand are participating din the Lrogram with the USA

. participating as an observer,

Thailand 1s alse actively participating in the APMP for the
maintenance and control of national standards. The calibration
of standard cells has been 'already done and the calibfation of

AC voltage/current 1s in the preparation stage.
- The calibration  of _standard.”reéistance undex fthq Program is

pianned as the next project, and application for.participation'

in the standard condenser prdjéct is currently beling made.
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(e)

(£)

(g)

As describéd'so'far,'the traceability system has bheen formally
established in Thailand, but the system has not effectively heen

operated.

Maintenance and Control Cénditidns of TSC's In-house Standards

The maintenance conditions of standards and measuring instru-

‘ments owned by the TSC are as follows.

3

Control criteria for measuring equipment are determined.

*

Caiibratidn_procedure_manuals'are prepared.

*

Control file on measuring equipment is made available.

*

Periodic calibrations of measuring equipment are done at

regular intervals and records are maintained.

Based on the above, it appears that the control of standard

equipment held by the TSC is proper]y“carriéd'out.
Condition of Electric Standards Laboratory

The_eiectrié jaboratory of the TSC has an area of approximately

70m? which is inadequate in view of the exiétihg equipment and

the demand level.

Calibration Services of Electrical Quantities

" The scope of calibration services set for the TSC iz extensive,

ranging from the standard battery and standard resistance that
constitute hasic units of electricity, to AC voltage, current
and power. The performing of the calibration services 1is as

follows.
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Table 3.7.2-1 Peérformance- of Electrical ..
: Quantity CalibratiqnﬁServices

Year No. of serviéeé
1984 135
1985 - 142
1986 . C212

Source: TISTR

Although it appears that the actual ca11bration serviceq Ieve]
is still 1ow, it shows an upward trend w{th the number of cases
increasing by 497 in 1986 from 1984. Significant incrpase in
the future is anticipated because of the. expansion of the scope

of calibration services at the TSC.

Details of the calibration servicés carried Qut in 1986 are
shown in TaSle 3.7.2-2, Oecillosbope performance tests and
requestq of callbratlon% for meaquring instruments ~used in the.
field with accuracies of 0 57 ox higher deviations accounted for

67%Z of the total.

Given this situation, the fact that there were 6'fequests for
calibrations ~of  potentiometers requiring relatively high
accuracy should be noted.in predicting calibration demands in

the future.

The.present situation where requests on caiibrétioﬁs with low
accufacy :account' for the maiority is proof . .of fhe EACt that
calibration is mostly needed for instruments used in the field
. by private companles, such as electronic parts manufacturerq and
househnld electric appliance manufacturers; which do. not have a
"standard laboratory” for the quality Contrbl (quality enhance-

ment) of thelr own products, The-hUmber of days required per
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calibration is as relatively short as from one week

Table 3.7.2-2  Actual Work done for Calibration
(Electric Standards)

to 10 days.

1986
Equipment Range Accuracy Number
1. Oscilloscope (Performance check) - 54
2. Digital Multimeter DC. A 200pA - 2A 0.5 7 65
: ' DC. V. 200mA - 1200V :
AC. A 200u - 2A
AC. V. 200mV ~ 12007
R 2000 - 20u&
3. Curve Tracer (Performance check) - 8
4. Decade Resistance Up to 100uf 1.0 7 6
Box
5. Potentiometer 0 - 1.6V 0.037% 6
6. Insulation Tester 500V 1.0 % 10
7. Others - - 03
‘Total 212

Tested instruments from public laboratories:

instruments from private factories

Source: ~TISTR
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(2) Temperature (Thermometric standards)

{(a) Provision of Equipment

The equipment held at the TSC for the calibration of ﬁhermoé
metric standards_hnd]othér.relatedlinstruménfs'is éé_Shown in
Table 3.7.1-6., - The.séttingsﬁf:thermométfic'standards is con-
ducted in a suitaBlé ﬁanncr to make them as national standards
(primary standards) uSihg the _follbwing fiﬁéd—poiut' systems
specified under the International Practical Témperature Setting

of 1968 (1PTS-1968).

Cell for triple point of water - 0,01 °c
Fixed point furnace for tln : = 311.97 °C
Fixed point furnace.for'zihﬁ | ' ﬁ}9.58'°C.
Fixed point furnace for silver ' 961.93 °C
Melting point furnace for gold _ 1;064.43 °c

In addition to the above, a variable temperature vessel in the
range of 0°C to 600°C is -Installed, together with adequate
standard sensors and measuring equipment including standard

resistance thermometers., -
(b) Technological Level and Traceability

The level of thermometric measurements is rather high,'bwing to
the technical cobperatibn and  training conducted between the
TISTR and National Research Laboratory of Metrology (NRPM) of
Agency of Industrial Sciénce & Technolégy,. the 'Ministry 6f;
Intérnational ~Trade & Industfy (MITI) ‘of Japan, and those
conducted between the TISTR and the NML of Australia, as well as

equipment aid from the United Nations,
In regard to the thermometric standhrds,-intérnational'tompafi—

sons were made among 9 countries, 1.,e. - Australia, India,

Indbnesia,'Japan, Korea,'Malaysia; New Zealaﬁ&; Singapore and
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Thailand, together with the special participation by the USA,
following‘the‘qecisibn made by the ASCA (Association for Science

'-_CooperationfinlAsia) in 1979, The aim was checking the levels

(c)

of thermometfic standards in each country to improve them.

In the cése of Thailand,_the TSC participated in the measurement

.of therchqupleé_and the PED (Physics and Engineering Division

~of the DSS)_pérticipated in thermocouple and tungsten strip lamp

meésurements'in 1979,

Actordihg to results of international comparison, calibration

values of the TSC are ranked very high for their validity, as

ShOWn“iﬁ”Fig. 3.7.2-3.

~Thermometric standards at the TSC are provided by the NML, and

the traceability system is established (Figs 3.7.2-4, 5)

The provision/receipt of thermometric standards between the

National Measufemént Lab,, Australia (NML) and TISTR is carried

out in the following manner. The NML's value marking and that

of the TSC are cross—checked using-standafd platinum resistance

EhermOmetérs and standard thermocouples marked by defined fixed

‘points, in turn determined under the ITPS-68, and are used for

the marking of lower standards.

Staff engaged in Thermdﬁetry in Photometric and Thermometric
Laboratory 4.émployees are assigned in thig laboratory. Among
them, 3 are university graduates and the rest at certificate
level. 2 of fﬁe university graduates are engaged in the work of
maihteﬁénce and control of metrological standards and of the

calibration services related to thermometry.
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