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CALIBRATION FEES

Loose Picces of Standard Weights (OIML Class L2, F1, M1 & M2)

Class E2 & Fl1 Class F2 & M1 - Class M2
Nominal Values " (S.Steel) (S.Steel/Brass) “(Cast Iron)
No. (Ranges) - ' ' -
First Add. First Add. First | Add.
Piece Piece Piece Piece | Piece Piece
1. | img-500m |mss0 |msto | Mss0 |ms7
2. 1g-500¢g Mp50 | M$ 10 | Ms 50 | M$ 7 | ME 5O M$ 6
3. | 1kg-5ke | Mp50 | Mp10 | MS50 | M$ 7 | MESO | ME 7
4. 10 kg ME 60 | M§ 15 | M$50 | M 10 | M50 | M§ 9
5. 20 kg M 70 | MS 15 | MS 60 | MS 15 | M$ 55 | M$ 12
6. 50 ke Mo 80 | Mg25 | MSTO | My 20 | MS 60 | M$ 20
7. 100 kg Mg 70 | M$ 50
8. 200 kg M$ 80. | M$ 60
9, 300 kg Lm0 | M$170
10. 500 kg M$ 110 | M$ 90
1. 1000 kg M$ 160 | M$ 140
12. 1500 kg M$ 210 | M$ 190
CALIBRATION FEES
Balances and Weighing Scales (Electronics & Mechanical)
Capacity
Readability _
500 g 1 kg 2 ke 5k | 10kg | 20kg | 50 ke
0.1 mg ME 200 | Mg 220 | M$ 220 | M$ 240 | Mg 260 | M$ 280 | M$ 300
1 mg M 200 | Ms 220 | Ms 220 | Ms 240 | Ms 260 | Mg 280 | M$ 300
1me | M$ 180 | ms 200 | Mg 200 | Mg 220 | Ms 240 | M$ 260 | Ms 280
100me | Mg 160 | Mg 180 | Ms 180 | Mg 200 | Mg 220 | M$ 240 | Mg 260
lg M$ 150 | Mg 170 | M$ 170 | M$ 190 | M$ 210 | M$ 230 | M§ 250
10 g M$ 150 | M$ 160 [ M$ 170 | M$ 180 | M$ 180 | M$ 220 | M§ 240
100 g M§ 150 | Ms 160 | Mg 170 | M$ 170 | M$ 180 | M$ 220 | M$ 230
500 g M§ 150 | M 160 | M$ 170 | M 170 | Mg 170 | M$ 220 | Mg 230

(SOURCE : SIRIM)
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CALIBRATION FFES
Balances and Weighing Scales (Electronic & Mechanical)

Capacity
Readability
- 100 kg 200 kg 300 kg 400 kg
1g M$ 290 M$ 310 M$ 330 M$ 350
10 g M$ 280 M$ 300 M$ 320 M$ 340
50 g | M$ 270 M$ 290 M$ 310 M$ 330
100 g M$ 260 M$ 280 M 300 M§ 320
500 g M$ 250 M 270 M$ 290 Mg 310
Capacity
Readabi 1ity
- 500 kg 600 kg 700 kg 800 kg
1g M$ 370 . M$ 390 M$ 410 M$ 420
10g M$ 360 . M$ 380 M$ 400 M$ 420
50 g M$ 350 M$ 370 M$ 390 M$ 410
100g M$ 340 M§ 360 Mg 380 M$ 400
500 g M§ 330 M§ 350 M$ 370 M$ 390
_ Capacity
Readability
- 900 kg 1000 kg 1100 kg 1200 kg
lg M$ 460 M§ 480 M$ 500 M$ 520
g : M$ 450 M$ 470 M$ 490 M$ 510
50 g CM$ 440 M$ 460 M$ 480 M$ 500
100 g M$ 430 M$ 450 M 470 NS 490
500 g - M$ 420 M§ 440 M$ 460 M$ 480
L I ‘ -

(SOURCE : SIRIM)
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CALIBRATION FEES

Deadweights for Pressure Gauge Tester

Nunber of Pieces
(Ranges)
| 10 Pieces 15 Piceos 20 Pieces 25 Pieces
Up to 3 kg M$ 110 M§ 130 M$ 150 M$ 170
Up to § kg M$ 120 M$ 140 M 160 M$ 180
Up to 10 kg M$ 140 M$ 16G i"!$r 180 M$ 200
Up to 13 kg M 150 Mg 170 Mg 190 - M$ 210
CALIBRATION FEES |
Capacity Measure / Measuring Cylinder / Volumetric Flask
VOLUMETRIC METHOD
Nominal Valuc First Piece Additional Piece
200 mi M$ 50 ©M$ 10
500 mt M$ 50 M$ 12
1 litre M$ 60 M$ 15
2 litre M3 60 M$ 16
5 litre M$ 60 M 17
10 litre M 60 s 18
20 liire Ms 60 M$ 20
30 litre M$ 60 Mg 23 .
46 litre Me 70 M$ 26
. _50 litre M 70 M$ 30
GRAVIMETRIC METHOD -
Nominal Value First Piece Additional Piece
500 mi Mg 60 M$ 60
5 litre M$ 70 Mg 70
10 litee M$ 80 M$ 80

(SOURCE : STRIM)
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_ CALIBRATION FEES BELOW ARE EFFECTIVE
JUST FOR MINISIRY OF DOMESTIC TRADE AND CONSUMER AFFAIRS.

Loose Pieces of Standar

CALIBRATION FEES
d Weights (OIML Class B2, F1, MI & M2)

Class E2 & F1 Class F2 & M1 Class M2
(5.Steel) (S.Steel /Brass) (Cast Iron)
No. Nominal Values
(Ranges) First Add. First Add. rirst Add.
Piece Piece Piece Piece Piece Piece
1. 1mg~-500m | M40 | M 5 | M§35 | M$ 4 :
2. 1g-50¢g M40 | M 6 | MS35 | M 5 | M$35 | M§ 5
3. 1kg - 5 kg MS A0 | M$ 8 | MS35 | M$ 7T | MB35 | Mg 7
4. 10 kg M6 50 | M$12 | Msd40 | Mpio | M$ 35 | M$ 9
5. 20 ke M$ 50 | M$ 18 | M$d0 | M$ 15 | M$ 40 | M$ 10
6. 250 kg M$ 70 | Mg 40
1. 1 kg - 1g M$ 175.90 M$ 150.00
2, 5kg - 1 mg M$ 200.00 M 170,00
3. 0kg -1 mg M$ 215.00 M$ 180.00
4. 20 kg - 1 mg M$ 230.00 M$ 195.00
CALIBRATION FEES
Capacity Measure
Nominat Value First Picce Add. Piece
1. 920 ml ~ 500 ml M$ 50.00 M$ 12.00
2. 1 litre - 5 litre M$ 60.00 M$ 17.00
3. 5 litre - 10 litre M$ 60.00 M 20.00
1. | 2 litre - 200 ml (4 pes) - Conical M$ 100.00
2. 5 litre - 200 ml (5 pes) - Conical M$ 115.00
3. | 20 litre - 200 ml (8 pes) - 5 litre Con. & 5 litre Cyl. M$ 175.00
4. 1790 1itre - 200 ml (7 pes) - 5 litre Cylinder Ms 160.00
5 (7 pes) ~ 5 litre Conical M$ 155.60

20 titre = 200 ml
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(Service Unit)

NAME OF EQUIPMENT

S

® WA w

=3

10.
11.
12.
13.

Sonic Flow Nozzles

Flow Standard Device (50 litre)
Gas Meters (Wet type)

Prover Tank ( 50 liire)

Prover Tank (200 litre)

Prover Tank (500 litre)
Weighing Scale

. Piston Prover (100 litre)

Electronic Pléti‘orm Scale ( 60 kg)
Electronic Platform Scale (300 kg)
Electronic Platform Scale (600 kg)
Liquid Flow Metér (60 m°/h)

Constant Temperature Chamber

IR - AT O AR

MAKER -

Mettler

YFAR
Kimwon 1984
Shinagawa 1976
Kimmon - 1978
Kimron 1984
Kinmon 1976
Murayama 1984
Kinmon 1983 .
Mettier 1984
Mettler - 1992

1992

(Source : SIRIM)
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CALIBRATION/MEASUREMINY _ RANGE ACCURACY LOCATION
1. Volumetric Tanks 1-500 litres +0.01-0,02% | SIRIM Laboratory
-~ (Any Vessels, >500 litres +0.02% SIRIM Rxorsed
.. Yolumetric Calibration) Surveyers
" 2. Prover Tanks <500 litres +0.02% SIRIN Laboratory
>500 1litres +0.02% | SIRIM fndorsed
_ Surveyers
- 3. LPG/Pressure Vessels <500 litres +0. 02% SIRIM Laboratory
' - - {Max. Press 10bar)
-4, Standard Tanks 56-200 litres . | -+0.01% SIRIM Laboratory
(Gravimetric) ' :
‘5. Volumetric Measures 1,2,5,10,20 litres | +0.01% SIRIM Laboratory
6. Casmeters , <5 /A +0.05% SIRIM Laboratory
© (Domestic & Industrial) <60 n?/h +0. 2% SIRIM Laboratory
o - =60 m*/h +0.2% In-Situ Cal.
7. Air Flow Devices
7.1 Rotameter <60 m*/h +0.5% SIRIM Laboratory
' . . {(Max. 1 bar)
7.2 Ancmometer <10 w's +0.5% SIRIM Lahoratory
7.3 D.P. Devices <60 m/h +0.5% SIRIM Laboratory
8. Ref. Gasmeters - _
8.1 Wet-Type Meter < 5mw/h +0.05% SIRIM Laboratory
‘8.2 CW, Rolary <60 m®/h +0.2% SIRIM Laharatory
8.3 Diaphragm Meters <60 m*/h +0.1-0.2% { SIRIM Laboratory
9. Gravimetric Calibration :
9.1 Mass Flowmeter & Devices Max. 600 kg/min. +i0 g SIRIM Laboratory
9.2 Volumetric Vessels Max. 600 kg +10 g SIRIM Laboratory
10. Meter Proving _ _
10,1 P.D. Meter (Liquid) Max. 3 m*/h +0.05% SIRIM Endorsed
' Surveyers
10.2 Turbine (Liquid) — +0.05% SIRIM Endorsed
: - Surveyers
10.3 Turbine (Gas) — +0.25% SIRIM Endorsed
' Foreign Lab. |
- 10.4 Orifice (Gas) — — SiRIM Endorsed
. Validation
11. Bulk Storage Tanks
11,1 Vertical Tank
11,2 Sphericat Tank
11.3 Horizontal Tank
11,4 LPG, ING Tank & Ships X
- 11.5 Barges - Any Capacity +0,05% SIRIM Endorsed
11.6 Pipelines Surveyers
12, . Flowmeter (Liquid)
Master Provers : :
12.1 Pipe Provers Any Capacity 10.02% SIRIM Fndorsed
12.2 Conpact Provers Any Capacity 4:-0.02% Surveyers
12.3 Master Meters Any Capacity +0.02%

{Source ¢ SIRIM)
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' (Unit : Ringgit)

1. TANK CALIBRATION

Echelon £ Fchelon 11
| <0.01% <0.02%
1.1 ‘IRTAL CALIBRATION | -
(a) Up to 50 litres $ 50.00 $ 40.00
(b) Up to 100 litres $ 70.00 $.60.00
{c) Up to 200 litres $ 90,00 $80.00
(d) Up to 500 Iitres $150.00 $140.00 -
1.2 NORMAL TANK CALIBRATION -
(a) Up to 50 litres $150.00 $100. 00
(b) Up to 100 litres $200. 00 ~ $150.00
{c) Up lo 200 litres $350.00 $300.00 -
(d) Up to 500 litres $450. 00 $400, 00
1.3 STANDARD TANK CALIBRATION - -
(a) Up to 50 litres $300.00
(b) Up to 100 litres $450.00
(c) Up to 200 litres $600. 00

2. METER CALIBRATION _ s _
Initial Charge Additional Charge

_ (3 point -cal.) {(per point)
2.1 GAS METER | S
(a) Diaphragm Meter (<0.2 bar, max. 6 w/h)  $150.00  $50.00
{b) Rotary Mcter (max. 60 m*/h) : $300.00 $ 50.00
(e) Rotameter (<1 bar, max. 6 m°/h) $ 60.00 _ $ 20.00
(d) Standard Meter (<1 bar, max. 6 w'/h) $350.00  $ 60.00 .
(¢) Gas Meter Verification | |
Up to 10 unit, per unit | S $15.00
Up to 200 unit, per unit — $ 10.00
Up to 500 unit, per unit —— % 8.00
More than 500 unit, per unit S % 5.00
2.2 WATER METER | _.
(a) Max. 3 m°/h, per unit $300.00  $50.00
(b) Max. 10 n®/h, per unit $450.00 50,00
(¢) Max. 30 m®/h, per unit $600.00 - $100,00

'{Source ¢ SIRIM)
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{Service Unit)

NAME OF EQUIPMENT MAKER

1. Air Dead Weight Tester 100 psi Budenberg

2. Calibration Box 200 kN Amsler

3. Calibration Box 600 kN Mackawa

4. Calibration Box 1000 kN Amsler

5. Calibration Box 3000 kN Mackawa
' 6. Dead Weight Tester 125 kg/cm? Hardwood

7. Dead Weight Tester 750 kg/om? Hardwood

8. Dead Weight Tester 1000 kg/cm? Nagano

9. Dead Weight Tester 8000 psi Budenberg
10. Dead Weight Tester 16000 psi Budenherg
11. Dead Weight Tester 40000 psi Budenherg
12, Floor Crane 1 ton Fnerpac
13. Load Column 250 kN M. Smi th
14. Load Column 500 kN M.Smith
15. Load Column 1000 kN M. Smi th
16. Load Column 2000 kN M. Smith
17. Mercury Column Vacuum Tester -

18. Pressure Gauge Tester 8500 psi Budenberg
19. Proving Ring 1 kN L.Farenel 1
20. Proving Ring 5 kN Amsler
21, Proving Ring 10 KN Amsler
22. Proving Ring 50 kN Maekawa
23. Proving Ring 100 kN Maruto
24. Proving Ring 300 kN Maruto
25. Reference Proving Ring 50 kN Morehouse
26. Reference Proving Ring 100 KN Morehouse
27. Reference Proving Ring 250 KN Morehouse
28. Reference Proving Ring 270 KN Morehouse
29. Reference Proving Ring 500 kN Morehouse
30. Reference Proving Ring 600 kN Morehouse
31. Reference Proving Ring 1200 kN Morehouse
32. Reference Proving Ring 2700 kN Morehouse
33. Rockwell Hardness Machine Avery
34. Short Lead Colwm 1000 kN M. Smith
35. Short Load Column 2000 kN M. Smi th
36. Standard Barometer Haas
87. Universal Calibration Machine 300 kN Morchouse
38. Universal Calibration Machine 1000 kN Morehouse
39, Universal Calibration Machine 2500 kN Morehouse
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1. PRESSURE

1) Pressure Gauge < 10,000 psi - M$ 80.00
2) Pressure Gauge 10,000 - 15,000 psi M§  90.00
3) Pressure Gauge reading in load, (N, ton ete.) M$ 90.00 -
4) Pressure Transducer M$ 90.00
5) Oxygen Gauge / 0il Free Gauge M$ 90-{1{?‘ -
6) Pressure Switch M¢ 100. Gﬂ_ '
7} Pressure Recorder M$ 100.00
8) Test Gauge (0il Operated) _ ' M3 100.00
8) Test Gauge (Air Operated) ' M$ 110.00
10) Calibrator / Manometer > 0.1% accuracy M$ 130.00
11) Calibrator / Manometer = 0. 1% accuracy © o M$ 150.00 .
2. FORCE

Proving Ring / Load Cel! / Hydraulic Jack -
* Less than 300 kN M$ 170.00

* 300 KN to 1000 kN M$ 250.00
* 1000kN to 2000 kN | M$ 300.00
3. FIELD WORK
1) Local o
* Minimum oxeluding travelling Mg 350.00
% Additional rasge calibrated M§  50.00
2) Ipoh
* Minimun excluding travelling M$ T750.00 . |
* Additional range calibrated M$  50.00
3) Penang / Johor Bahru . o
* Minimum excluding travelling M$ 1400. 00
* Additional range calibrated M$  50.00

{SOURCE : SIRIM)
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{Service Unit)

50 to 100 °C
100 to 150 °C
150 to 200 C
200 to 250 °C
250 to 300 °C
300 to 350 C

NAME OF EQUIPMENT MAKER YEAR
1. Standard Platinum Resistance Thermometer L&N, USA 1980
2. Standard Platinum Resistance Thermomefor Chino 1985
3. Standard Platinum Resistance Thermometer Chine 1985
4. Standard Platinum Resistance Thermoneter Chino 1985
5. Standard Platinum Resistance Thermometer Chino 1985
6. Standard Platinum Resistance Thermometer Chino 1985
7. Standard Pt/Rh Thermocoupie AN, USA 1980
8. Standard Pt/Rh Thermocouple Chino 1985
9. Standard Pt/Rh Thermocouple Chino 1985
8. Standard Pt/Rh Thermocouple Chino 1985
9. Standard Pt/Rh Thermocouple Chino 1985
10. Standard Pt/Rh Thermocouple Chino 1985
11. Standard Pt/Rh Thermocouple Chino 1985
12, Standard Pt/Rh Thermocouple .Chino 1985
13. Standard Pt/Rh Thermocouplie Chino 1985
14. Standard Mercury-in-glass Thermometer Shinnihon 1988
| Range : =50 to O °C Keisoku

50 o 0 C

-0 to 50 °C

0t 50°C

50 to 100 °C

250 to 160 C

160 to 150 C

180 to 200 °C

200 to 250 °C
15. Standard Mercury-in-glass Thermometer Toa Keiki 1985

' Range : O to 50 °C Seisakusho
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17.
18.
19.
20.
21,
22.

R R

21,

29.
30.
31.
32.
33,
3.
35.
36.
37.
38.

39.
40,
41.
42,
43.
44.

BT EOTRRERN (i)

511
(Service Unit)

NAME OF FQUIPMENT MAKER YEAR
Primary Standard Fixed Point Cells
1) Triple Point of Water Cell (3 seis) Foxhoro, USA 1980
2) Zine Fixed Point Cell - Chino 1985 ¢
3) Tin Fixed Point Cell ~ Chino 1985
Platinum Resistance Thermometers (Pt 100)  Okazaki 1985
Thermocouples Chino ‘1985
Standard Thermocouple Wire ‘Chino 1985
Thermocouple Wire Yamari 1985
Radiation Pyrometer Topcon 1985
Temperature Control Unit Chino 1985‘
Yertical Furpace Unit Chino 1985
Gil Bath . Chino 1985
High Temperature Control Unit Chino 1985
High Temperature Horizontal Furnace - Chino 1985
Water Bath Heto, Denmark 1985 -
Low Temperature Bath Yoshida 1985
Precision Digital Multimeter YW 1985
Precision Digital Multimeter Fluke, USA 1988
Calibration Instrument Controller Tektronik 1988
Transformer Unit for 0il Bath & Furnaces Chino 1985
Cold Junction Units (2 sets) Chino 1985
Salt Bath Unit Yoshida 1985
Precision DC Potentiometer YEW 1985
Electronic Galvanometer YEW 1985
Standard Cell YEW 1985
lesistance Thermometer Bridge Tinsley, UK 1985
with Selector Switch & Standard Resistor
Portable Volt-Ammeter YEW 1985
Selector Switch - YEW - 1985
Vertical Pen Recorder (2 sets) YEW 1985
Selector Switch Guildline’ 1980
Thermocut & Stainless Steel Container Nippon Sanso 1985
Air bryer (Low Temp.) Hi tachi 1985



45,

46.
47.
48.
49,
50.
5.
52.
53,
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

67.

#Fz5-~11

NAME OF EQUIPMENT

(Service Unit)

BIEDFRE O EI AR (Hix)

Battery Charger

Zero Con

Digital Thermometer (240 V)
Digital Thermometer (Handheld with Probe)
Water Distiller

Multi Tester

Liquid Gas Container
Decade Resistor

Electronic Polyrecorder
10y Standard Resistors
100 V Transformer

Digital Multimeter (2 sets)

Precision DC Voltage Generator

Calibration Bath {0il Bath)
Advanced Temperature Logger
Low Tenperature Calibrator

High Temperature Calibrator

Platinum Resisiance Thermometer (2 sets)

Temperature/Humidity Chamber
Resistance Therm & Controller
Surface Calibrator

Humidity Temperature Recorder
Low Temperature Bath '

5-51

MAKER YEAR
Japan Storage 1985
Batiery

Komatsu 1985
Takeda Riken 1985
Chino 1985
Furukawa 1985
Hioki 1985
Kefvin Vessel 1980
Genecral Radio 1980
T0A 1985
YEW 1985
Matsunaga 1985
Hp, USA 1990
Fluke, USA 1989
Heto, Denmark = 1989
Chino 1989
Jofra, Denmark 1990
Jofra, Denmark 1990
Rosemount, USA 1990
Tahai Espec 1991
Chino 1931
Hart Scientific 1991
Chino 1991
Heto, Denmark 1991
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Principle Type Temperalure Typical
Range (C) Accuracy (°C)
Platinun ~80 to 1000 0.01 1o 5
Resistance '
RHesistance | Thermometer
Thermistor -50 to 350 0.3 to'5
Thermometer :
B 600 to 1400 40 7
S 0 to 1400 . 0.510 5
R 0 to 1400 0510 5
Thermo- _ o _
Electric K (CA) -850 to 1200 2 to 10
Thermometer o :
E (CRA) -80 to 8060 3to 5
14d (1) -80 to 800 3 to 10
T (CC) 80 to 350 210 5
Thermal Radiation 200 to 1400 21026
Radiation Thermomeier : .
Mercui‘y—in—glass -50 to 650 ' '0.1 to 2
Thermometer '
Expansion Aleohol~in-glas -80 to 208 1 to 4
Thermometer : '
Bimetal 50 to 500 0.5t 5
Thermometer
Liquid filled -30 to 600 0.5%0 5
Thermometer '
Pressure
Vapor Pressure -20 to 350 0.5t0 5
Thermometer .
(Source :

SIRIM)
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LISI of Exsisting Equipment
in Electric Lab. of Measurement Standards Research Unit

AN
o :

.1 Lab, |

Maker

5-53

__Equipment Pieces Model
I | DC DC Null Voltmeter | HP 419A
.2 | DC |DC Reference Standard 1 Fluke 731B
3 | DC-|Digital Platinum Thermometer 1 1 QGuildline 9450
4 | DC |Instrument controller 1 - an
5_| DC [Nanovolt Amplifier 1 |Guildline]  9460A
6 | DC [Nanovoltmeter 2 | Keithley| 181
7 | .DC [Null Detector 1 Fluke R45AR
8 | DC |Poentiometer . 1 | L&N 7556
9 | DC |Precision Digital Thermometer 1 | Guildline] = 9540
10 | DC |Scanner 2 | DataProof] 160A
11 | DC {Scanger 1 | Keithley 705
12 | DC {Ploter 1 Roland | DXY1300
13 | DC |DMM 1 Datron 1281
14 | DC |Air Bath 1. | YEW | 2748-02
15 | DC {Standard Cell Enclosurc 2 Guilline | 9152/12.
16 | DC |Standard Cell Enclosure 1 Guilline | 9152/6
17 | DC |Voltage Standard 1. |Statromic|{ SVS4
18 | DC-{Voltage Standard 1 Tinsley 5646
19 | DC[Performance Divider 1 Fluke 750A
20 | DC [Liguid Helium Dewar 1 ' ' CM
21 | DC |Voltage Standard 1 Fluke 7328
22 | R |{Build-up Resistor 1 YEW | 3946-01
23 | R [High Resistance Standard 1078 1 TR TR45
.24 | R IHigh Resistance Standard 1079 1 TR TR45
25 | R ‘|High Resistance Standard 10710 1 TR TR4S
26 | R |High Resistance Standard 10711 1 TR TR45
27 |- R |High Resistance Standard 1012 1 TR TR45
28 | R [IResistance Transfer Standard 10{) 1 L&N 4321
29 | R |Parallel Comp.Network - 3 | esi PC101
30.] R {Resistance Transfer Standard 100} i esi SR1010
31| R {Resistance Transfer Standard 10k Q 2 esi SR1010
32 | R |Resistance Transfer Standard 100k £ 1 esi SR1010
33 | R |Resistance Transfer Standard 10 M Q2 2 esi SR 1050
34 | R |Series Conn. Transfer Standard 1 esi | Gold Plated
1351 R |Series Parallel Com.Net 3 esi SPC102
36 | R |Standard Resistor 1 ) 5 L&N 4210
37. | R |Standard Resistor [0k ) 1 esi SR104
381 R |Qil Bath 1 !Guildline| 9730CR4
391 R. |Digital Teraohmmeter _ 1 | Guildline! 6500
40.] R |kelvin Varley Voltage Divider with Lead Con] | Fluke | = 720A
411 R |Standard Resistor | m{} 2 L&N 4223-B
42| R |Standard Resistor 10 mQ 2 L&N 4222-B




43 | R |Standard Resistor 100 m 2] L&N | 4221-B
44 | R |Standard Resistor 10} 2 L&N | 4025-B
45 | "R [Standard Resistor 100{) 2 -] L&N 4030-B
46 | R |Standard Resistor I k{Q 2 | L&N | 4035-B
47 | R {Standard Resistor 10k O 2 L&N | 4040-B
48 | R |Standard Resistor 100k ) 2 | L&N | 4045-B
49 | R {Standard Resistor | M€} 2 | L&N | 4050-B
50 R |DCCP ' 1 {Guildline! 9930
51| LC |- Capacitance Bridge 1 GR | - 1615A
52 1 LC Standard Capacitor =~ 4 “GR.L 1404-A
53 | LC Standard Capacitor 1 GR 1" 1404-B
54 | LC Standard Capacitor 1 GR | 1404-C
55 | LC |Standard Capacitor Set (1,10,100,1000 pF) 1 HP | 16380A
56 | LC |Standard Capacitor Set (0.01,0.1,1 2« F) -1 .| HP 16380C
57 | LC {Standard Inductor 100 « H ' 1 " GR 1482-B
58 | LC |Standard Inductor 10 mH 1 - GR | 1482-H
59 | LC |Standard Inductor 100 mH 1 GR | 1482L
60 | LC {Standard Inductor 1 H 1 .| GR- { 1482-P
61 | LC |LCR Meter 1 " HP 4284A
62 | AC |AC Reference Standard ! “Fluke | 510A
63 | AC |DC Voltage Standard B Fluke | = 335A
64 | AC {AC/DC Thermal Transfer 1 | "Holt Holt II
65 | AC |TVC Resistance Module with Thermoelem@nt i ETL. '
66 | AC {AC Calibrator 1 .| Fluke |  5200A
67 | AC |Wat Converter 1 YEW 2885
68 | AC [Thermal Transfer Standard 1 | Flake 540B
69 | AC |Calibrator 1 | Fluke | 5700A
| 70 | AC |Decade Transformer 27| esi - | DT72A
71 | AC |AC / DC Transfer Standard 1 Fluke. | - 792A
72 | AC {Calibrator. 1 Fluke | = 5200A
73 | AC |Power Amplifier 1 Fluke - | 5205A
74 | AC |Isolation Transformer 2 Tegam | ST-248A
75 | AC |System Multimeter 1 - HP.- 3458A
76 | AC {Phase Meter - 1 Clarke-Hess 6000
77 | RF [Universal Counter 1 “'HP 53354
78 | RF |Synthesizer / Function Generator 2 _HP - |.3325A
79 | RF |Rubidium Frequency Standard 1 | NEC | RB-1007
80 | RF [Cesium Beam Frequency Standard 3 HP 50618
81 | RF |{Power Supply ’ 3 CHP |  S089A
82 | RF |Phase Comparator 1 HP | K34-36991A
83 | RF_|Degausser 1 HP | 10638A |
84 | RF |Spectrum Analyzer 1 “Anritsu | MS2601B-
85 | RF {Radio Transformer 3 | Tegam | RT-60
86 Niuminator 1 | Bentham|  IL1
87 Current Stabilized Lamp 1 | Bentham| = 505
38 {ntergrating ADC 1 | Bentham 108
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List of Exsisting Equipment
in Electric Lab. of Measurement Services Unit

zZ i
Q .

T Lab,

Equipment Pieces Maker Model
1 | DC 1DC Nuil Volumeter | HP . 419A
2 1 DC |DC Reference Standard | Fluke 731B
'3 | DC |Current Shunt _ 1 Guildline 9211A
4 1 DC {High Voltage Digital Meter 1 T/DENSOKU | TDV-20ADS
5 { DC {Cut-off Current Calibrator 1 T/DENSOKU TLC-5018B
6 | DC {Null Detector 1 Fluke 845AR
7 _1 DC {DMM 1 YEW 2501A
-8 | DC {DMM 2 Hp 3458A
9 | DC {Auntocal Multi f FN STD. i Datron 4708
~10 | DC [Potentiometer _ 1 SULLIVAN T7100
11 | DC [DC Calibration System 1 Fluke 7105A
12 | DC ___a) DC Voltage Std. : 335A
13 | DC b) Reference Divider 750A
14 | DC ¢} Null Detector 845AR
15 | DC [Current Shunt 2 A 1 YEW 2743
16 | DC |{Current Shunt 5 A 1 YEW 2743
17 | DC [Current Shunt 10 A 1 YEW 2743
18 1 DC [{Current Shunt 20 A 1 YEW . 2743
19 | DC |Curmrent Shunt S0 A 1 YEW. 2743
20 1 R |Decade Resistance Box 11110 1 YEW 2793-01
21 R |Decade Resistance Box 111 MO 1 YEW 2793-03
- 22 1 R |Decade Resistance Box ' i YEW 2786
23 | R |Decade Resistance Box 1 GR 1433-X
24 | R |High Resistance Box 1 MEGADEK HRRS-B-4
25 | R |Kelvin-Varley Voltage Divider 1 Fluke T20A
26 | R |Electric Galvanometer -2 YEW 2709
27 R |High Resistance Standard 1078 i TAKEDARIKEN TRAS
28 | R |HighResistance Standard 1079 1 TAKEDARIKEN TRA4S
20 | R [High Resistance Standard 10710 1 | TAKEDARIKEN TR45
30 | R [|High Resistance Standard 10711 1 TAKEDARIKEN TR45
31 | R |High Resistance Standard 10712 1 TAKEDARIKEN TR45
32 | ‘R |Standard Resistor 1 m{2 1 YEW 2792
33 | R |Standard Resistor 10 m{} 1 YEW 2792
- 34 R {Standard Resistor 100 m{(2 1 YEW 2792
35 R  {Standard Resistor 1 Q 1 YEW 2792
36 | R {Standard Resistor 10 O 1 YEW 2792
37 | ‘R |Standard Resistor 100 £} 1 YEW 2792
38 | R {Standard Resistor 1k} 1 YEW 27972
39 | R |Standard Resistor 10k{) { YEW 27972
40 | R |Standard Resistor 100k 1 YEW 2792
41 | ‘R |Standard Resistor 1 M{2 i " YEW 2792
47 | R |Standard Resistor 10 M{2 1 YEW 2781
43 | R |Wheatstone Bridge | BIDDLE 71-433
44 { R {Double Bridge l YEW 2752
45 R {DCCB with Extender | Guildline 9975




List of Exsisting Equipment
in Electric Lab. of Measurement Services Unit

Maker
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No. | Lab. |Equipment Pigces | Model

1 | LC |LCR Meter ‘ 1 T GR 1689

2 | LC [Standard Capacitor 1 uF 1 " GR. . 1409-Y
3 | LC [Standard Capacitor 0.1 uF 1 GR - 1409-T
4. | LC |Standard Capacitor 0.0l xF | = 1 GR 1409-F

5 L.C- |Standard Capacitor 0.001 p# F 1 GR - 1409-L

6 | AC |AC Power Cal. System 1 “YEW 2538 set
7 | AC |AC/DC Cal. Standard 1 RFL 829G

8 | AC |A/Slope W/Standing Voltage Tester| 1 DENSOKU |TP-5110AMP

9 | AC {AC/DC Current Source 1 California Instru. { - 3213K
10§ AC |Digital PF Meter 1 CYEW. - 2524

11 | AC {AC Power Meter 1. YEW 2503

12 | AC |Calibrator 1 Fluke 5700

13 | AC |AC VA Meter 1 YEW 2014

14 | AC |Differential Voltmeter 1  Fluke - 931B

15 | AC |AC Shunt 1A 1 - Floke: CA4D

16 | AC |AC Shunt. 5A 1 Fluke - A40

17 | AC {AC Shunt 10 A i Fiuke A4D

18 | AC [Auto AC Measurement STD. I Fluke 5790A



= I

(0]« FRIMCBE R 2 O S A AR R Il

NAME OF BEQUIPMENT MAKER YEAR
1. Rubidium Frequency Standard NFC
2. Quartz Oscillator Hp 1981
3. Distributiﬁn'Ampiifier Hp
4. Frequency Difference Meter Tracor
5. Universal Counter Hp
6. Synthesizer/Function Generator P
7. Dual Trace Amplifier Tektronix
8. Delaying Time Base Tektronix
9. Time Base Tektronix
10. AC Auto Voliage Repulator Stably
11. UPS _
12. RMS Differential Voltmeter Fluke
13. Digitizing Oseilloscope HP 1990
14. Measuring Amplifier Bruel & Kjear
156. Regulating ’I‘_ransf'ormer" TDGC
16. Pen Recorder YEW
7. Sampling Unit Tektronix
18. Amplifier Tektronix
19. 500 Delay Line Tekironix
20. Sampling Sweep Unit Tektronix
21

. Dual DC Power Supply
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#5156  WENRROL AN
NAME OF EQUIPMENT MAKER ©OYEAR
1. bumny, 1" Bruel & Kjear 1989
2. Dumny, 1/2" Bruel & Kjear 1989
3. Microphone Power Supply Brue! & Kjear 1989
4. Microphone Preamplifier (2 sets) Bruel & Kjear 1989
5. Microphone, 1" (2 sets) Bruel & Kjear = 1989
6. Microphone, 1/2" (2 sets) Bruel & Kjear 1989
7. Pistonphone (2 sets) Bruel & Kjear ~ 1983
8. Power Amplifier Bruel & Kjear
9. Sound Level Calibrator General Radio
10. Band Pass Filter Brugl & Kjear
11. Ratiotransformer (2 sets) Eaton
12. 1:1 Special Purpose Transformer Eaton
13. Programmable Oscilloscope Calibrator Time Electronic 1991'7"'
14. 1/3-1/1 Octave Filter Set Bruel & Kjear 1991
15. Pre. Inter. Sound Level Heter Brucl & Kjear 1991
16. Sound Level Calibrator Bruel & Kjear ~ 1991
17. Bargmeter F.D. & Co.
18. Computer {CPU) HP
19. Video Graphics Color Display HP
20. Think Jet printer HpP
21. Printer Brother
22. Microphone Preamplifier Bruel & Kjear 1990
23. Microphone Power Supply Bruel & Kjear 1991
24. Programmable Pulse Function Generator Wavetek 1990
25. Programable RC Oscillator Panasonic
26. Universal Counter Inwatsu
27. AC Yoltage Stabilizer Zenith
28. Regulated Power Supply Labornetzerat
29. Temperature-Humidity Recorder Chino
30. Multimeter 314 1990
31. AC Voltage Stabilizer Claude Lyons
32. AC Auto Voltage Regulator Stably
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#5510 : BRBPIAEORIE S~ C 2 OEH |
Number of Calibrated Instrument from Industry

Kind of Instrument 1989 | 1990 | 1991 | 1992
1 IDCV,IMeter 36 15 63 | 60
2 AC_ V1 Meter 131 48 185 154
3 _|{Clamp Meter 13 14 12 24
4 Digital Multimeter 102 | 107 171 195
5 {Calibrator 23 27 44 72
6 |Std.& Decade Resistor 83 91 - 145 180
7 Resistance Bridge 8 14 235 - 19
8 {Ins.R.Tester/Earth Tester 24 .17 | 55 56
9 |LCR Meter / Bridge 3 16 |- 27 29
_10_|Std. & Decade Capacitor 14 15 25 32
11 18td. & Decade Inductor 0 0 0 | 16
12_|High Voltage Meter/Tester 32 | 60 110 129
13 |ACV/1Standards | u 9 12 14
14 [DC V/IStandards 15 14 22 | 18
15 {Resistance, Megohmmeters | 12 28 29 17
16 |Smoke Meter ' 74 127 | 169 164
17 [Hiuminometer | 32 6 40 49
18 |Power/ Energy Meters 76 47 09 82
19: - |Others 2 6 i0 6
[Total 691 661 | 1213 | 1316

% Number of calibrated instrument in Time & Frequency Lab. is not inclouded in this list.
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#FH—-17 B - IR B OBSIE Y — B ADEER
FQUIPMENT QUANTITY/YEAR
1990 1991 1992
1. Osciolioscope 12 7 | 15
2. Stop watch/Digital Timer 15 43 121
3. Frequency Counter 6 2 1
4. Univer'_sal Counter 6 2 13
5. Calibration Fixture 1 2. 2
6. Time Mark Generator 2 2 2
7. Calibration Generator 2 2 2
8. Leveled Sine Wave 2 2 3
9. Audio Generator 0 0 2
10. Oscillator 0 0 7
11, Wow-I'lutter Meter 1 0 3.
12. Pulse/Function Generator 13 8
13. Meter Simuiator 0 1 5
14. Scope Calibrator 0 4 2
15. Audio Tester 6 2 0
16. Carrier Checker 0 1 0
17. Pistonphone g 0 4
18. Sound Level Calibrator 0 0 )
19. Sound Level Meter 0 0 5
20. Protpn Electrical Side Mirror 0 0 8
21. Noise Generator 0 G 1 _
TOTAL 48 83 222



#5186 : BERAAEORTERH
Calibration Fee of Electrical Equipment in SIRIM

Category of Instrument ~ Range /Level Cal. Fee(M$)

I‘ Digital Multimeter 3 1/2 digits 100

4-51/2 digits : 240

512 - 6 1/2 digits 300

. | more than 6 1/2 digits 360
2 C_aiibrator/ Power Supply Low Accuracy - 100 - 250
' . High Accuracy _ 250 - 800

* 3)Insulation Testers Single Range | 130

| Multi Range | 160
4|Megohm, Milliohm Meters | 130 - 200
5|Resistance Bridge 150 - 250
6|LCR Meter 1 100 - 300
7{Impedance analyzer - 100 - 300
8 C'apacitancé' Meter ' 100 - 300
9!Inductance Meter | 100 - 300
10lIndicating Meters DC Volt/Ammeter 100 - 200
AC Volt/Ammeter 90 - 150

Single Phase Wattmeter 9_0

Three Phase Wattmeter 200
11{Standard Resistor / Decade Resistor 60 - 200
12|Standard Capacitor / Decade Capacitor 60 - 200
13]Standard Inductor / Decade Inductor ' 60 - 200
14 Ciamp Meter 100 - 160

15{High Voltage Tester Voltage only : 100

V,Timer & Cut-off Current 210

V., Timer , Cut-off & Insulation 250

V., Timer 150

_16|High Voltage Probe | - 80
17]Smoke Meter - 80 - 100

- 18{Photo Cell. ' 100




_ : (usasen Wbl
_ _ —— _ ‘ehneg-(eLg
) osseiB aLp e T ‘w07 * USROS
_ bocApu T ‘wgg S oAb Y U 20LABg Dutunsesy
T UL LLE, | | aunsesy Sdel Buppon - 3teos 1S Bubnon
L ey {@SUBASURL) (w1 OOOT-G2T “wt 0OT-T)
e _ | 0} BTLAS( WEToA T #0018 siney 1S Butsuon
| 91ge] Aoy uoLeaL 18] B doyedserduo) | _
oy e Le0Lugos] 3
| CALP W T ‘m Q0T | UoLIoRSH AP U T W _ W77 0 (/U062
aunseey adel puUepUeIS 0tg abneg 1S Adelley JogRJedio)
h ALl ﬁ (st 0OT-T)
BBy | e ey oLg sbnen 38 Adeliua)
: oo ‘eheg uld = !
e P supuoRl Butunsedy [esveALu x|
r [ : JEBIOURIIOW] SR x
{8 ‘uoor) JISI| SSAPUNCY x| sseif “'ALp w1 um |
"9 Jog S JFI$DL SSuUBNoY SRS x sself “-ALp ww T ‘wl 007
, adoosouoL SOYEILOOL & USLIDAS-H AP UL T ‘W T (w2 0OT-T)
: SULUDEY SYRULPICOT € x| 21205 35 AEPUCORS }0ig edneg 1S ALDUCOSS
{8 “.0%) MOLGA »
Jdoget | [cooy 4010200ud B1LJ0MG # {esJansRA| LRl |
(3L1Bueg [20L3dD x| W7o/ | W7 50 "0/ W06 |
R4 L0 & JOTRUIBCIO) oyRURdi) W
JOuIL LOBALOd JERUOULEY] ¢ | :
i FR|g WRYNG x| UoLyoRSH AP Ul T W TG (un QOOT-GgT “uii 00T-T)
afiren efpal “15  ST0L IO 318 1§ Akeutdd woig 3bnes 15 Aueuiug
Sy SNSEEY R] PABDURIS DLROS PUEDLRIS

BEgF L A4~ OEERRE  1-LF

0|8 ShNes PUEpUR,S

5-62



L aesh

1 :
1 T 1
2 1 T
g 2 Z
01 S G
01 o1 01
bu 1-0/8 0z 0¢ 0T 01
0 02 02
00T 0g 05§
00T 00T 0ot Bu 100°0/6 02
602 fu 5o 0/8 g 001 001
Bu g0g - 002 002
Bu ous B 00%
1
1 1 I
2 T 1
g Z Z
o1 g g
01 01 o1
0Z 0T ol
08 02 0z
Bw 1/6 o002 001 Bu 1-0/6 002 0§ o]
: 0ot 00T 081 Bu 10°0/5 002
002 001 00T
Bu o1/6% 2°1 5 005 002 002
B oos B Q0%
1
£ 1/6% og By 1 T T Bu t-o/8% T
By 1 6% 1
Z Bu 1/6% ¢
B /6% 001 g 2 2 bu 1-0/54 8
By 01 g g
-0t 0t -
By 05/6% 0001 02 bu 001/B% 02 Bx 0z 5% 0z bur Q1/8% 08
By 08
(24) {13} (23) .
uoLyoadsul pJAepURLS uolLioadsuy pJeDURLS phepueys pagpueLg
J04 sourteg BuLMiopm 403 aoue|eg Raeiida) Khepuoass 404 eDUTLRY

Y 7 £ (A b1 OERMEE

¢~S[

81

{13)

pJepuRls

ARl Ad

5-63



SpLOUISNOY J04
J813) sen AuQ

48131 sen adAl oM

525 J0J SUNLOA P4EPUR3S

_.3uswdinb3 Bupansesy

uoL3eaql [B) JeduedsLq 94l
JOADLH UO2SLd

_ { o318 °abnen qucwhhuv

!

o

wibua 40 vumucmwm

JOAOU4 UOYSLd BUILL 0F
9d7 40} BWNLOA PURPURIS

4318 PLnbLT
3dk | DL 18WN{0A

JURY BA3LL ¥ §

qURl BU3LL o 2

(1uDuBUnSEaY)

431eM pailtlsid
40 ddnjesadus)

3|qel AjLsuag Jo1ey sboLg

‘slqe) LeDL3LJ4D [RUOLIBULRIUT

40 USWAUNSEIN

AR1EM PRLLLISL]
30 AiLsusq

el 343LL 00§

fuR(l B41Ll 002

NSRL4 343LL 0Z
ASeld 343i| 0T
PLNbLT 4O BWN{OA PURDURLS

(GUETER -

AR1EM PALLLISLE

vnmocmpm BuL y.om

DUBDUBLS ALBULAA

BYEYrLOAL~1 OERHEY - BY ¢-oK

40 ssey

5-64



B5 — 4 D EEIRED R - 5 (ERE

Reference Proving Ring,_Load Column
{1 kN ~ 2700 kN)

-Universé1 Force Calibration Machine
' {1 kKN ~ 2500 kN)

User's : User's
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K57 - BEEHIRED b L— Y 5 ¢ ERE (D CEIT - Bk
Josephson Voltage Standard

International ]
Measurement Standard ' — Sc|i g
Research Unit ransier Std.
ar H Zener Voltage Std.
VS84 X2 Statronics - :
10V, L0183V Automatically Cal. System
- Keithly 181 nV Meter
+ - Scanner 320A Data proof
" Syst troll
Reference Std. Cells y e Co_n o
9152 X3 Giuldline o . _
From Standard Resistors
!
;Frarésfer'itd. Standard Cells Standard Resisters
or Branches Current Shunts
YEW 2748
Fluke 732B. ' ] . 10 A—300A
_ Ratio Volt Box : Potentiometer
‘;Vogkmg itd- 750A Fluke = 10ppm | LAN 7556
or Branches 0.1—1100V _ +Sppm -
Measurement Sdrvice Unit
' DC Current Amp.
DC Voliage/Current Cal. 3213K California
4708 Datron Instrument -
' 10 2 A—100A
DDM +0.01%
1281 Datron :
0.1—t1oov
+:10ppm
.......................... SO TUN: U EEUUUEUOUNIUSSUSURN SRS SRORRRPRY
Country-side 0.15 =1 100V ‘ . 10 u A—100A
Industry up 2A
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M58 BEBHAZOFL-—-HEY 74 KR GEHD

Quantized Hall
Resistance Std.
International
Transfer Std, ‘
Thomas Type L&N
10 4210
Reference Std. DCCP
Thomas Type L&N j—d— 9930
10 X5 &2ppm £0.2ppm
Hamon Std.
4321 100
L&EN 10:100
Transfer Std.
1000 ~10M QY
esi PC101, SPC102
SR101, SR1015 ' DCCB
a1 9975
_ Standard Resistors With Extendey
Measurement Standard L&N 4221 ~4050 —e
) . ImQ~1M{}
Research Unit
........................................................................ L mmicceatscrmccimammartncn .,
"~ Standard Resistors
YEW 2792, 2781
ImO~10MO
High Resistance Std.
o
SR45 100M O ~1TQ
- 1
Digital Teraohm Metey
_ Guildline 6500A
Measurement Services Unit
Industrial Field Y
Im{~10MQ 100k (2 ~ 10P 0
+:20ppm 0.1%~10%

Existing System of Resistance Standard
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R5—12  FEHEO LYY 5 R

Sound Pressure Level

Standard Microphone

Sound Field Level

Pistonphone

5-74

Sound Level Calibrator

Sound Level Meter
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CHE -2 AEAOHEBER (FrysURR)

FACTORY VISIT FOR CALIBRATION SERVICES

1. About thé_Ca]1brat1on'8erv1ces:
i) Measurement Control System : Traceability Chart
Standards eguipment —
Measuring/Testing Equipment
i1}  Standards Equipment : Quantities ({Length, Mass,
| | ' Force & Pressure, Temperature

~ Electrical, etc)

List of Equipment : (Name, Model, Range, Accuracy)
iii) Célibration for Standards Equipmenf :
a) Where :  SIRIM, Foreign Country (SISIR, etc),
Mother Company, Others (SAMM Lab. etc)

b) How many s { ) Times/Year and Reason
a Present Situation and Future Plan
<) Accuracy.
iv} Calibration for Measuring/Testing Equipment :

a) Where :  SIRIM, Foreign Country (SISIR, etc),
' 'Mother Company, Others {SAMM Lab. etc)
b} How many () Timeszear and Reason

Present Situation and Future Plan
c) How to : Testing Items, Number of Testing Points
' List of Equipment : (Name, Model, Range, Accuracy)

2, Abaﬁt the Requests/Needs for SIRIM:
i) Expansion of Quantities
i) Upgfadﬁng of Accuracy
i11) Delivery-term for Calibration Services (Expected period)
iv) Fee of Calibration (Expected Fee)

3. About the Problems and Countermeasures

4. Observation of your Calibration Laboratory (if possible)
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EQUIPMENT NAME Q' TY NOTE

" RC Dscillator
PROG, RC Oscillator
Frequency Counter
2ch. Qscllator
Osciltoscope
Distortion Meter
Digital Multimeter
Noise Meter

AM/FM SSG

AM SSG

Dig. Osciilator
Flutter Analyzer
Freq. Counter
Pattern Generator
TRK Offset Meter
Audio Tester
Attenuator

2ch. AC Yoltmeter
2ch. Oscilloscope
Yoltage Comparator
LCR Meter

Pen Recorder

AC Voltmeter
Stereo Scope

Wow Flutter Meter
Digimar Scope
Jitter Meter

Zch. Wow flutter
Wide Band W/Flutter
tUniversal Counter
Digital Meter

BC Current Meter
AC Current Meter
Watt Meter
Insulation Tester
W/I Auto Tester
H.V. Voltmeter
Prog. Oscillator
DC Millivolt Meter
2¢ch., Auto Dist. Meter
2ch., AC Voltmeter
FET Analyzer

Can not be calibrated by SIRIM

Can not be calibrated by SIRIM

Can not be calibrated by SIRIM
Can not be calibrated by SIRIM

Can not be calibrated by SIRIM

Can not be calibrated by SIRIM
Can not be calibrated by SIRIM
Can not be calibrated by SIRIM

Can not:be calibrated by SIRIM

‘Can not be calibrated by SIRIM
Can not be calibrated by SIRIM
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Class ~ $tandard Instrument Calibration Period
1 AC Current/Voltage Generator 1 year
Thermo—Recorder 1 year
- Multimeter 1 year
Multimeter 1 year
STD Weight Block 1 year
Gauge Block 1 year
Resistance 100 MQ 1 year
HV Digital Meter 1 year
Class Sub-Standard Instrument Calibration Period
2 Resistance Box 6 months
Class Critical Instrument Calibration Period
3 Withstanding Voltage Tester 6 months
' Res istance Box 6 months
~Insulation Tester 6 months
Digital Meter 1 year
Resistance 100 MQ 1 year
~ ¥heatstone Bridge _ 1 year
Class. ~ Non-Critical Instrument Calibration Period
4 Analog Volt/mVolt/A/mA Meter 1 year
Withstanding Voltage Tester 1 year
Temperature Coniroller 1 year
Multimeter 1 year
Super Mega Ohm Tester 1 year
Oven 1 year
Thermo Recorder 1 year
Resistance Box 1 year
Load Resistor 1 year
Dig.- AC Meter 1 year
Graph Plate 1 year
Push Pull Scale 1 year
Micrometer 1 year
Caliper 1 year
Digital Thermometer 1 year
Height Gauge 1 year
Tension Gauge - 1 year
Humidity Thermometer 1 year
AV 1 year
Digital Pane] Meter 1 year

6-37
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Standard Name

Q'ty

Calibrated By

Measuring Receiver
Sensor Module

Audio Ana1yzer
Multimeter
0scilloscope

Power Supply Tester
Wow Flutter Calibrator
Q-Meter

Variable Attenuator
Digital Multimeter
Universal Bevel Protector
Digimatic Height Gauge
Dial Test Indicator
Granite Surface Plate
Digital Torque Meter

Digital Tension Gauge

6-38

Maker in Singapore
Maker in US
Maker. in Malaysia

Maker in Malaysia

'SIRIM Penang
- SIRIM Penang .

SIRIM ?enang

SIRIM Penang”
SEEL in Singapore
SIRIM Penang.
NUSANTARA in KL
NUSANTARA in KL
NUSANTARA 1n KL
NUSANTARA “in KL
Maker in Ma]éysia

SEEL'in'Singapore
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Standard_Name . : _ Q'ty

AC Vo1fmeter

Digital Multimeter
Muitimeter

Frequency Counter

RDS Cbhnter |
Distortion Meter
Audio Generator

FM/AM Signal Generator
AM Signal Generator
ARI Signal Generator
Stereo Modu]étqr
Puiée Noise Generator
IF Genescope

IF Sweepscope
“Oscilloscope

OC Power Supply
_Standafd Amp1ifier
Antenna Dummy Box

BTL Dummy Box

Wow & Fluiter Meter
BTL ‘Adaptor

PLL Controlier
Atfenuator

Power Supply Tester
Audio Ana?yzer
Measuring Receiver
Sensor Module

Wow & Flutter Calibrator
) Meter

LCR Meter

O T T Y e e R e R e T T e i T 7~ T S = T N T P R S S N S ¥ 4
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6 - 40

Standard Name Spec1ficat10n 'ty
. PRIMARY STANDARD -

Integrated Digital Multimeter  0.0005% 1
High Voltage Meter 0-2 KV, 0.1% 1
Cut~off Current 0-10 A, 0.1% ._1
. SECONDARY STANDARD

Standard Resistors 0.1,1,10k, 1M, 0.005% q
Wheatstone Bridge 0.1-100 #Q, 0.01% 3
Decade Resistance Box 0-111.1110 MQ), 0.01%" i
Decade Resistance Box 0-111.110 MQ, 0.05% 1
0C Shunt 0.005% 1
DC Voltage STD Shunt 1000 my~1000 V, 0.005% 1
DC Current STD Shunt 100 mA-30 A, 0.01% 1
Deviation Unit 0.5 ¥-3 ¥, 0.01% 1
Current Transformer 0.5 A-100 A, 0.01% 1
AC Voltage/Current STD Unit 20 A/3, 0.05% 1
Muttifunction Synthesizer 6.08% 1
Digital Power Meter 3-600 V,0.1-30 A, 0.1 % 1
Digital Power Meter 0-300 V, 0-30 A, 0-300 ¥ 1
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Equipment Name Specification Q'ty
Insulation Tester 0-200MQ2, 0.5%
Digital Multimeter 200mY-200V, 200mA-104,

200-20M , 0.5%
DG Volt-Ammeter 1mA-10A, 3mA-304,
50mV-100V, 0.5%

AC Voltmeter ' 0.15V,0-300vV, 0.5%

AC Ammeter - 0.25A,0-25A, 0.5%
AC Volt-Ammeter - ' 0.15-3A,7.5-304,30-750V
AC 1Ph Wattmeter - 0-120M, 0.5%
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Equipment Name Q'ty Calibrated Frequency
Osciltoscope : 1 1 year
Digital Wattmeter 1 ' 1 year
High Volt Digital Meter 1. 1 year
Sweep Generator i 1 year
Sweep Oscillator 1 1 year
Stop Watch 2 S "~ 1 year
Steel Ruler 3 1 year
Push Pull gauge 5 : 1 yeér
Electronic Counter 1 | 1 year
Gauge Block Set 1 1 year
AC Millivoltmeter 1 ' 1 year
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Standarq Name Specif ication 'ty Calibration
. MECHANICAL
Gauge Block 0.5-200 mm 2 SIRIM
Optical Parallel 12.00-12.37 mm 2
optical Flat 45 mm 2
Caliper Checker 16-300 wm 1 SIRIM
Calibration Checker 0-25 mm 1 SIRIM
Pin Gauge 3.4-5.6 mm dia. 2
Ring'Gauge 10-4 Smm dia. 1
Granite Table 3 um flatness 2
Height master 310 mm 1 SIRIM
Standard Weight 1 g-20 kg 2 SIRIM
Torque Driver Tester 0-100 kgf 1 JAPAN
Pressure gauge Tester 50 kgf/cm 1
Digital Weight Machine 5000 g 1

. Electrical
Standard Ammeter 20/50/100/200 mA 1

Standard Voltmeter 150/300 V 1
Potential Transformer 3300/2200/440/220 V 1

‘Decade Resistance Box 111.110 MQ 2 SIRIM

~ AC Voltage/Current STD 1 my-1200 V,1 mA-60 A 2 SIRIM
Power Meter 12 kW 1 SIRIM
Digital Multimeter 6 1/2 digit 2 SIRIM
Fluke Calibrator 1100 V,2 A,100 MQ 1 SIRIM
Digital Power Factor Meter  1~10 A, 240,480 V 1
RC oscillator 15 Hz-109.9 kHz 1 SIRIM
Phase Shifter 0-360 1 SIRIM
Oscilloscope Calibration STD 1 SIRIM
OC Calibration STO 1 SIRIM
Portable Calibrator 1

" Digital Thermometer 6 1/2 digit 1 SIRIM
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Standard Name Q'ty Calibrated By

Calibrator _ 1 : SIRIM

0C Voltage Current STD/voltage Unit 1

Digital . Thermometer 1

Universal Counter 1

Decade Resistor ' 3 SIRIM
Time Maker Generator 2

Calibration Generator 2

Oscilioscope 1

Psychrometer 1 _ SIRIM
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TOSHI BADREY BEHEEOMHLAR

Equipment Range Accuracy Traceable
DC Voltage 0-1200 V +0.005% Supplier
DC Current - 0-36 A -+ 0.005% Supplier
AC Voltage 0-1200 V +0.008% Suppl ier
AC Current 0-60 A +0.008% Supplier
Resistance 0-111 MQ +0,005% Supplier
Frequency - 10 Hz-3 GHz +0.001% Suppl ier
Weight 1 mg~-10 kg class F1 SIRIM

Length (Gauge Block) 1.001-100 mm  Grade O SIRIM

Temperature -80°C-+1500°C SIRIM
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Equipment Name

Digimatic Micrometer
Digimatic Vernier CaTiﬁer
Vernier Caiiper

Vernier Caliper

Vernier Caliper

Vernier Laliper
Micrometer

Height Gauge

Electronic Platform Scale
Vernier Caliper

Radius Gauge

Granite Surface Table
Vernier Caliper

Vernier Caliper

6 - 406

Range .Accuracy Caltbration
0-25 mm 1 opm SIRIM-
0-150 mm 0.01 mm SIRIM -
0~-300 wmm 0.02 mm SIRIM
- 0~150 mm 0.02 mmn SIRIM
0~150 mm 0.05 mm SIRIM
0~150 mm 0.02 mm SIRIM
0-25 mm 1 jm SIRIM
0-300 mm 0.01 mm SIRIM
0-3 kg EMEC
0-1000 mm 0.05 mm SIRIM
0.5-13 mm
36"x36"x4"
0—600 mm 0.02 mm SIRIM
0-600 mm 0.0é i SIRIM
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Standard tlame . N qQ'ty Calibration Period
 Mi¢r0sc0pe'_ | -?_. _ 1 12 months
Dial Gauge (0.01-10mm) 1 12 months
Dial Gauge (0.01-10mm) 1 12 months
pial Gauge (0.01-3mm) 1 12 months
Dial Gaﬁge (0.0lélomm) 1 12 months
Micrdmeter | 1 12 months
Digimatic Caliper 1 12 months
Batancing (2000g) ' 1 12 months
Balancing (2000g) 1 12 nonths
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Equipment Name

Q'ty

Calibration

12V Battery Tester

3-Dimensional Measuring Tester

3 Function Type Gauge
AC/DC Volt Amp. Tester
Accelerometer

Air Micrometer

Ammeter

Aneroid Barometer

Belt Tension Gauge

Block Gauge Set

Brake Force Tester
Brine11 Hardness Tester
Calibration Exiter

Cam Angle Tacho Tester
Camber Level Meter
Charge Ampiifier

Chassis Dynamometer
Compound Gauge
Compress ion Gauge
Conductivity Meter _
Control Meas. Instrument
Cylindrical Square

Dial Comparator

Dial Gauge Tester

Derth Micro Checker
Digital Engine Analyzer
Digital Engine Tachometer
Digital Multimeter
Digital Pressure Gauge
Digital Thermometer
Digital Weight Balance
Drum Tester

Dynamic Alignment Tester
ECI Checker

Elconeter

Electronic Balance
Engine Dynamometer
Engine Leak Tester
Engine Tachometer
Exhaust Analyzer

Force Appliance Gauge
Frequency Voltage Converter
Fuel Flow Pulse Detector
Fuel Fiow Meter

Fuel Flow Sensor

Fuel Flow Tranducer

Fuel 3G Meter

Gasoline Engine Tachometer
Gear Oven

Gloss Meter

GO & NOT GG Gauge
Granite Surface Plate

[
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AIROD

Instrument Maker

"AIROD

Instrument Maker
Instrument Maker
Instrument Maker

- AIROD

SIRIM

SIRIM

AIRQD

Instrument Maker
Instrument Maker
Instrument Maker
Instrument Maker
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Equipment Name _‘ Q'ty Calibration

Hand Digital Tachometer

- Hand Held Radar Gun

Handy Master Scanmer
Hardness Tester

Headlight Tester

Height Master
HI-Q-Qualimetric
Humidity/Temp. Sensor
Hunter Opt. 4 Wheel Alignment
Impact Hammer

Intake Vacuum Gauge
Intergation Sound Level Meter
K/J Thermometer

Layout Machine

LCR Meter

Main Body Inspection Machine
Manometer

Hanostar -

Measuring Amplifier
Measuring Cylinder

Mega Ohm Tester

Micro Hardness Tester
Miltiammeter

Muititester

Non-Contact Sppedmeter
Nut Runner

011 Temperature Gauge
Oscillopscope:

Ozone Weathering Meter
Permascope Thickness Meter
Pin Gauge Set

Piston Gauge

Plug Gauge

Pocket Digital Thermometer
Portable Hybrid Recorder
Precision Balancer
Pressure Gauge

Profile Projector
Psychrometer

Pull Push Gauge

Regutated DC Power Supply
Ring Gauge

Riser Biock -

Rockwell Hardness Tester
Roundness Tester

- RPM Meter -

-S8M Color Computer
Surface Roughness Tester
- Safety Oven '

© Salt Spray Test Machine
Side S1ip Tester

Sound Intensity Analyzer

. SIRIM

SIRIM

SIRTM

SIRIM

SIRIM

™

51
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Equipment Name Q'ty Calibration

Sound Level Calibrator
Sound Level Meter ' 1
Speed Meter
Sprit Level
Spotron Force Gauge 1
S5TD Fade Meter

STD Sunshine Weather Meter
STD Weight Set

Stop Watch

Stroboscope

Surface Texture

Temp. Controller & Thermocouple 1
Temp. Controller Water Bath
Theodolite

Thermometer

Timing Belt Tension Gauge
Timing Light

Torque Checker

Tracking Filter

TSK Roncom

Turning Angle Tester

Tyre Balancing Machine

Tyre Pressure Gauge
Hitrasonic Thickness Tester
Uniformity Matching Machine
Universal Counter

Universal Testing Machine
V-Belt Tension Gauge

Vacuum Pump Gauge

Vapour Lock Indicator
Vibration Meter

Vickers Hardness Tester
Voit Meter

Water Temperature Gauge
Weighbridge

Weld Tester

Wheel Aligner

pH Meter

SIRIM

SIRIM

O s 0 G s R NI RS R e N RO e b LD ks b el D OB PO D U0 S e b O e e e N O P
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Equipment Name Specification Calibration
Frequency Organization

B?ock-Gauge' 1.25-20 mm 1 year SIRIM

Standard Weight 1-500 g 1 year SIRIM
Standard SCaTe 1w ' 1 year  SIRIM
Standard ﬁeasur?ng Tape 2Zm, 5m 1 year SIRIM
Digita1 Température Controller 1 year SIRIM
Resistance Box 1 year SIRIM
Digital Timer 1 year SIRIM
DC Volt Generator 1 year SIRIM
0C Voltage Current Standard 1 year SIRIM |
Standard Weight 1 mg-10 kg 1 year SIRIM
Standard Weight | 20 kg 1 year SIRIM
Thickness Gauge 0.01-0.16 mm 1 year SIRIM
Haze Staﬁdard Plate 1 year JAPAN

6- 51
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6-52

#®6—-17
Equipment Name Specification  Accuracy Q'ty Calibration
I Frequency
. Raw Material Section .
Scale 25~1500 kg +0.5 8 6 months
Air Pressure Regulator . 10 kgf/cm? +0.5 6 12 months
. Mould Section _ o -
Scale _ 60-300 kg +0.2 2 6 months.
Thermometer 40°C +2.0 1 12 months
Temperature Controller 100 °C +5 °C 1 .12 months:
Thermocouple 100 C - +5 °C 1 12 months
Vacuum Gauge 30 cmHg +0.2 2 6 months
. Casting Section ,
Humidity Controller +5% 1 12 months
Air Pressure Regulator 10 kgf/cm? +0.52 62 12 months
Thermocouple 100 °C +5 °C 14 12 months
Temp. /Humidity Recorder +5% 3 12 months
. ¥White Body Dryer Section Co
Temperature Controller 100 °C +5 °C 8 12 months
Humidity Controller 100 °C +5 °C 1 12 months
Oven Temp. Controller +5°C 1 12 months
Temp. Controlier +5 °C . 1 12 mouths
. Grazing Section
Scale 30 kg +0.3 4 6 months
Air Pressure Regulator 10 kgf/cm? +0.5 18 12 months
. Firing Section
Temperature Controller 1800°C +10.0 32 12 months
. Final Inspection Section
Air Pressure Regulator 10 kgf/cm? +0.5 7 12 months
Water Pressure Regulator 4 kgf/cm? +0.2 1 12 months
. Laboratory
Viscometer 500 000 cP +100 3 6 months
Pressure Gauge +0.1% 1 12 months
pH Meter 12 pH +0.5 i 12 months
Hardness Meter 5 mm 0.1 2 6 months
Temperature Recorder 1200-1600 °C  410.0 2 12 months
Electric Oven 150-200 °C +2.0 2 12 months
Thermal Expansion 1200°C +1.0 1 12 months
Scale 2 kg-10 kg +1.0- 3 6 months
Vibra Scale 1200 kg +0.5 2 6 months
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National

Standards

Standard

Measuring

Measuring

Instrument

INNOPOWER® b =41 7 4 (KRB (BLED

SIRIM
or

SISIR

GAUGE BLOCK WEIGHT GAUGE

CALIPER MICROMETER TENSION GAUGE

THERMOMETER

6 - 57
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l SIRIM l

DIGITAL MULTIMETER
+0.5%

]

VOLTAGE CURRENT STANDARD
+(0.08% of setting value
-+0.015% of range)

PORTABLE STANDARD AC AMMETER
 +0.5% F.S.

WITHSTANDING VOLTAGE TESTER
+ 5%

6- 58
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SIRIM

VOLTAGE CURRENT STANDARD
+{(0.08% of setiing value
+0.015% of range)

PORTABLE STANDARD AC VOLTMETER
+0.5% F.S.

HIGH VOLTAGE DIGITAL METER
+ (1% of rdg+0.05% of range)

WITHSTANDING VOLTAGE - TESTER
+3% f.s.

6~ 59
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{SI'RIM

HIGH VOLTAGE DIGITAL METER
+(0.5% of rdg+0.03% of vange)

INSULATION TESTER
+5%, -0%

6-¢€0
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SIRIM

MULTIMETER
+0.2%

MULTIMETER
+0.08%

-+=0.008%

DIGITAL MULTIMETER

RESISTANCE BOX
+1%

CALIBRATION RESISTOR
+1%

INSULATION TESTER
+4%




m JoreJsuRs 42180 Addns _ - JojEASUaY JOlBJ4aUSD DAY _ - Iueuun)
H ﬁmnmwm JBI3NL 4 quoz JBMOd JOTR|NPOK hucmsnmgm feubLy JBIUNOY waoum puR 3L0A oue 310A
_ pJaepuEis | MM UGL3A03SL] pazil1gels 034318 "ol pJepuels Asusnbau 4 -0OLLLIs0 132dLd sleuel Ly
| . m
L
A0RAQLLEY 403RugL e) JOTRLBUIY
SN S Kiddng adoos J2ZA L euy JoALEDaY reubig
MOM, JASMO4 ~0{1L0S0 oLpny But ansesp RUBPURLS
_
dIAVIA
WIHIS
AISIS

RER F L1 24—1{OTVILSANED

9-9MH

6-62



6 —7(a)  SHARP® b Lt 1) 7 ¢ 5B GEHD

Accuracy

- 0.0005%

0.1%

Pr1mary Standard

>

L

Working Standard

SIRIM

-ENTEGRATED- DIGITAL- MULTIMETER- -

o
-------- WHEATSTONE -BRIDGE --------- }w——_

------- '----------«-F--------SIAN{)ARD-RESI-STQRS--------]-------------

INSULATION TESTER
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Accuracy SIRIM '

Primary'Standard

0.0005%  wrnronmosremmemmnnne e mananas }INTEGRATED-B}GITALﬁMULTiﬁETER:1 ------- ------
0.005%  -oooj-ceeommeane- {j -------- DE-SHUNT- - - ----=f---- r-BG~V9L$AGEuSTB~UNL¥‘~
0.01%  c-oeefmmmmmmmeenete BG~GURRENI~STD¥HNI$---T*1; ----- BEMEATION- UNIT------
Secondary Standard
0.05%  comeefemeeoemees e e R BRI
TEMPERATURE BATH  |— |
0.08%  oooooforemmommmmmmm e esee e s SEELILE
lTEMPERATURE RECORDERS
0.1%  -oof-eee-- T LT s IAGRETEEEES
[# DC INDICATING INSTRUMENTS

Working Standard

l DIGITAL M/METER DC VOLT/AMMETER
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Accuracy SIRIM
Primary
- Standard
0.0005%  cvemmmemeemomeoseefees P - INTEGRATED -DIGITAL -MULTIMETER - | - ---on-- -
o
0.005%  f--mmmmmmmmmmmmm e oo
0.01%  [rrmmmmmmmeemem e --CURREN?-TRANSFORMER---, ..........
~ Secondary
Standard’
178015 S e e AG-------o- R TR
VOLTAGE /CURRENT VOLTAGE /CURRENT
STD UNIT STD UNIT
1T e N MULFEFUNGTION- ------{--- ===~
SYNTHESIZER
0.1% -~ DIGITAL - ~of - -DIGITAL -~ | -
' : POWER POWER
> | CUT-OFF CUT-CFF METER METER
| CURRENT CURRENT
CALIBRATOR | | CALIBRATOR
'Nbrking
. Standard N
' AC AC AC AC 1Ph
VOLTMETER AMMETER VOLT-AMMETER WATTMETER
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PRIMIRY CALIBRATION STARD

SECONDARY CALIRRATION STANDARD -

ME L C OMe> k- Lr— 1) S (AR RE

b‘EASlRIf‘G INSTREMENTS

P [ E1amG TS

M

FLUKE CALIBRATCR

| STANDVRD VEIGHT —{ TENSION GAXE
] TORQE CRIVER _TESﬁR e
] mressuE Gﬂlr; SID VUG || PRESSRE GABE TESTER || PRESSIRE GAKE
SENN : ! MICROHETER
] GPTICA. PARALLEL —
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