MALAYSIA #

MS ISO/IEC 17025

No: SAMM 088 Valid until: 14 September 2014

(Issue 3, 20 January 2014 replacement of
SAMM 088 dated 11 March 2013)

This is to certify that

SIRIM STANDARDS TECHNOLOGY SDN. BHD.

SHAH ALAM, SELANGOR

MALAYSIA

(FIELDS OF CALIBRATION: ELECTRICAL, TEMPERATURE, MASS,
DIMENSIONAL, FORCE, PRESSURE, TORQUE, VOLUMETRIC &
HYDROMETER)

has been granted accreditation in respect of the scope of accreditation
described in the SCHEDULE attached, subject to the terms and
conditions governing the Skim Akreditasi Makmal Malaysia (SAMM), the
Laboratory Accreditation Scheme of Malaysia.

"This laboratory is accredited in accordance with the recognised
International  Standard ISO/IEC  17025:2005. This accreditation
demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system (refer joint ISO-
ILAC-IAF Communiqué dated January 2009)".

tssuance of this certificate is governed by Section 16 Subsection {2) and (3) of Standards of Malaysia Act
19986, (Act 549).

BAHARIN)
DireCtor General
Department of Standards Malaysia

Date of issue: 20 January 2014
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SEKSYEN 15
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40200 SHAH ALAM, SELANGOR
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SiRIM STANDARDS TECHNOLOGY SDN. BHD.
LOT 12, 18 & 20, JALAN BEREMBAN 15/12

This laboratory accredited under Skim Akreditasi Makmal Malaysia {SAMM) meels the
requirements of MS ISOAEC 17025:2005 ‘General requirements for competence of testing
and calibratior laboratories’. This Malaysian Standards is identical with ISO/MEC 17025:2005
published by the international Organization for Standardization (1SO).

* The expanded uncertainties are based on an estimated confidence probability of not
less than 95% and have a coverage factor of k=2 unless stated otherwise.

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/

Calibration and
Measurement Capability

Measurement Range Expressed as an Remarks
Parameter Uncertainty (&}*
1. Measuring Instrument * 220 mV Range
DC VOLTAGE (0 mV to 220 mV) 9 PV + 0.8 uv
2.2V Range
HOVio 2.2V) 8 VIV +1.2uV
.:ﬂ v Range Generating
{0 Vio11V) 8 pVIV + 4 pv using
calibrator
t
L 22V Range model Fluke
(0 Vio22V) B UV + 8 v 5700A

*220 V Range
O Vio 220 V)

1100 V Range
+ {100 V to 1100 V)

9 uvivV+0O 1T my

11 pViIv + 0.6 mV

SKitt AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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issue date @ 20 January 2614
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flssue 3, 20 January 2014 replacement of

SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:
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U Gaibration and
instrument Calibrated/ .
Mieasurement Capability
Measurament Range E d Remarks
Parameter Xpressed as an
5 ‘ Uncertainty ()"
1. Measuring Instrument 2.2 mVio 220 Y - . - -
AC VOLTAGE (See Malrix A) {See Matrix A} ere::;r:gmg
1160V Range (110V to 1100 V) mff(}grﬁ;:&e
50 Hz to 1 kHz g ;i\/,"\f + 4 my 5700A
800 V1o 1050 V Generaling
1 kHz to 3 kHz 08mVIV+013YV using
3 kHz to 10 kHz 0.8mViiV+021V calibrator
10 kHz to 20 kHz 1.2mVilvV +0.32V model
Wavetek 8100
DC CURRENT OmAto+2.2 mA o
-2.2 mA 10 0 mA 80 pAJA +0.01 pA
O mA to +22 mA Generating
-22 mA to 0 mA 60 PAJA + 0.1 pA using
0 A lo +220 mA m%?ili)irgltﬁ;e
-220 mA 1o O mA 70 A/A + 1 LA 5700A
0 Ato+1A
-1 Ato 0O A 95 LAA + 30 pA
+0.32 Ato+3.2 A
S32A10-032A 0.6 mA/A +0.12 mA
Generating
+32A100+105A using
105 Ato =32 A 0.55 mA/A + 0.94 mA calibrator
model
+10.5 Ato +20 A Wavetek 9100
20 A to =105 A 0.55 mA/A + 4.5 mA
+20 A to +100 A California
100 Ao —20 A 0.45 mAJA + 20 mA 3213K

SKIM AKREDITAST MAKMAL MALAYSIA (SAMM)
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schedule

issue date : 20 January 2014

Yalid untit ; 14 September 2014
NGO - SAMM 088
{Issue 3, 28 January 2014 replacemernt of
SAMM 088 dated U July 2013
Page: 3 of 63
FIELD OF CALIBRATION: ELECTRICAL
SCOPE QF ACCREDITATION:
Malrix A
AC Voliage Measureiment
..................... Frequency
Range o Hz kHz
10 t0 20 20 to 40 0.04 to 20 20 to 50
2.2mv 0.22mVto 2.2 m¥ (3.6 + 0.005 0.24 + 0.005 0.12 + 0.005 0.41 + 0.005
22 mv 2.2 mvV o 22 mv 06+0.006 | 024+0008 0.12 + 0,008 0.41 + 0,006
220 mV 22 mV to 220 mV 0.6 +0.0186 0.24 + 0.01 0.11 +0.01 (.36 + 0.01
22V 0.22Vto 22V (3.6 + 0.1 0.18 + 0.03 (0.085 + 0.007 0.14 + 0.02
22V 22Vto22V 06+ 1 0.18+0.3 0.085 + 0.07 0.14 + 0.2
220V 22Vio 220V 0.6+10 018 +3 0.09 + 1 025 +4
Frequency
Range MHz
0.05 to 0.1 0.1100.3 0.3100.5 0.51t0 1
2.2mV 0.22mVio22mV | .95+ 0.008 1.3 +0.015 1.8+ 0.03 3.6+0.03
22 mV 22mVito 22 mvV 0.95 + 0.008 1.3 +0.015 1.8 +0.03 3.6+ 0.03
_220mV 22 mV to 220 mV 0.9+003 1.1 +0.03 1.8+ 0.04 36+0.1
22V | 022Vt0o22V | 028+008 | 048+0.15 12+0.4 24+ 1
22V 22Vio 22V 028+ 04 6+1.7 14+5 3+9
220V 22V io 220V 06+10 1.6+ 110 54+ 110 13 + 220

The expanded uncertainties given in this table are expressed in mV/V + mV

SKitd AKREDITASI MAKMAL MALAYSIA {SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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Schedule

{lssue 3, 20 January 2014 replacement of

SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION:

ELECTRICAL

SCOPE OF ACCREDITATION:

Measuremeni
Parameter

1. Measuring Insirument
AC CURRENT

instrument Caiibrated/

Range

issue date : 20 January 2014
Valid untif @ 14 September 2014

Page: 4 of 63

Calibraticn and
Measurement Capability
Expressed as an

A 2.2A
{See Matrix B)

032A103.2A
10 Hz to 3 kHz
3 kHz to 10 kHz

3.2A1t6 105 A
10 Hzto 3 kHz
3 kHz to 10 kHz

10.5 Ao 20 A
10 Hz to 3 kHz
3 kHz to 10 kHz

20A to 100 A
10 Hz to 1 kHz
1 kHz to 10 kHz

(See Matrix B)

T MA/A + .48 mA
25 mAA + 2.6 mA

2 mA/A + 3 A
5 mAJ/A + 10 mA

2 mMA/A L+ 6O MA
5mA/A + 23 mA

25mA/A+0.03A
5mA/A +0.05A

Uncertainty ()"

Remarks

Gienerating using
calibrater medel
Fluke 570G0A

Generating using
calibrator model
Wavetek 9100

CA 3213K

For RCD Tester

Residual Current Al Timmp to 5s 'Calibrator _
Al Time intervai <§90ms 0,14 mA/A (using Transmille
0.3 MA/A 3200)
Matrix B
AC Current Measurement
Frequency (kHz}
Range 0.01t0 0.02 | 0.02 to 0.04 0.04 to 1 110 5 5t0 10
9 A to 220 pA 0.8 +0.03 0.42 +0.025 0.16 + 0.02 0.7 +0.05 1.8+0.1
0.22 mA to 2.2 mA 0.8 +0.05 0.42 +0.04 016 + 0,04 07+05 1.8+1
2.2mAto 22 mA 08+05 042 +04 016+ 0.4 0.7+10 1.8 +0.01
22 mAto 220 mA 08+5 0.42+ 4 0.18 + 4 0.7 +50 1.8 + 100
0.22At02.2A - - 0.75 + 40 0.85+ 100 10 + 200

The expanded uncertainties given in this table are expressed in mA/A + LA

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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Yalid until © 14 September 2014
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FIELD OF CALIBRATION: ELECTRICAL
SCOPE OF ACCREDITATION:
instrument Calibrated/ Gallbration and o
‘ Measurement Range Mea;urement Capabifity Remarks
5 Parameter “xpressed as an
- o Uncertainty (1"
RESISTANCE 1my 0.2 mLle
Fixed Value 10 me 0.1 QS
100 mo2 0.02 meya
16 5 ul(2
1.9 0.11 meu
10 O 5 uHQ
194 31 u€d
100 O 5 WO
190 O 0.02 mOi Fluke 5700A &
1 ke b pgd0 Flike 742A
1.9k 15 nQJO Series
10 kO 5 poAQ
19 kO 14 pCHO
100 k(2 5 u{4Q
190 kO 15 Ll
1 MO 5 00/
1.9 MO 24 QU0
10 MQ 5 uQ
19 M(2 0.05 myQ
1?0@[\2)&2 {}_;3 mQ/Q Fluke 5700A
" 8 Takeda
10 G0 0.02 Q2 Riken TR45
100 GO 0.05 Q2
1TO 0.05 Q0
20 Hz to 1 MHz
EQZ(?\C,;T&NCE 1 pF, 10 pF, 100 pF, 1000 pF, 1 mF/F ';;;SOOA
0.01 F, 0.1 pF and 1.0 pF
= 350 Hz
0.5nF to 4 nF 3mF/F + 15 pF
4 nF to 40 nF 3 mF/F + 30 pF )
40 nF to 400 nF 3 mF/F +0.16 nF Generating
400 nF to 41 dmeir s 1ok cabrator
4 uF to 40 pF SmF/F+18nF model

40 uF to 400 nF
400 pF to 4 mF
4 mF to 40 mF

5mF/F +0.16 nF
5mF/F+ 16 pF
10 mF/F + 0.06 mF

Wavetek 9100

SKit AKREDITASI MAKIMAL MALAYSIA (SAMIM)
LABORATORY ACCREDTATION SCHEME OF MALAYSIA




NO . SAMM (88

Schedule

{Issue 3, 20 January 2014 replacement of

SAMM 088 dated @ July 2013)

FIELD OF CALIBRATION:

ELECTRICAL

SCOPE OF ACCREDITATION:

instrument Calibrated/
Measurement
Parameter

1. Measuring Instrument

CAPACITANCE
Fixed Value {continued)

Range

350 Hz to 1.5 kHz
05nF{o4nF
4 nF to 40 nF
40 nF to 400 nF
400 nF fo 4 uF
4 iF to 40 pF
40 uF to 400 pF
400 pF to 4 mF

issue date ; 20 January 2814
Walid until : 14 September 2014

ST
WS ISOAEC 17025
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Calibration and
Measurement Capability
Expressed as an

. Uncertainty ()"

Remarks

&8 mF/F +0.03nF
6 mF/F + (.06 nF
6 mF/F + .32 nF
BmF/F+32nF
10 mF/F + 32 nF
10 mF/F + 0.32 WF
10 mF/F + 3.2 pF

Generating using
calibrator model
Wavetek 9100

4 mF to 40 mF 20 mF/F +0.12 mF
INDUCTANCE 100 uH @ 1 kHz 2.5 mH/H Ando RS-100 series
Fixed Value (1,10, 160) mH @ 1 kHz 1 mH/H
1TH@1kHz 1 mH/H
POWER/ ENERGY (DC) 1 kW to 20 kw 4.7 mWw Generating using
0.F Wto 1 kW 0.22 mWAV calibrator modet
Fluke 5520A.
POWER/ ENERGY (AC) 10 kW to 20 kW 1 mW/W
{45 Hz to 65 Hz at PF=1) 1W o 10 kW 0.9 mW/w
0TWio1Ww 1T mWAN
FREQUENCY 1 uHz to 80 MHz 36 nHz/Hz {Agilent 33250A,
(10 mVpp to 10 Vpp) ifR2042 or
10 kHz to 40 GHz 7 nHz/Hz Agilent E8257D)
(+11 dBm to —135dBm) Reference to
Pendulum GPS-12R
Disciplined by GPS
AMPLITUDE 10 mVp-p to 10 Vp-p 10 mVpp/Vpp + 1 mVpp Agilent 33250A
(1 nHz to 80 MHz, Into 50 ()
+13 dBm to —144dBm 0.58 dBm ifR2042
(10 kHz to 5.4 GHz)
+11 dBm to —135dBm 0.92 dBm Agilent EB257D
{250 kHz to 40 GHz)
FLATNESS Sine Wave Relative to 1 kHz 0.4 dBm Agilent 33250A
{Auto range On)
TIME 1sto24 Hrs 0.06 us/s + 0.021 s Agitent 33250A &
HP 53132A
20 ms to 58 0.7ms For RCD Tester
Calibrator
Residual Current 10ms fo bs 0.4 ms (using Transmilte
Duration 32000

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO : SAMM 088

Scheduie

{lssue 3, 20 January 2014 replacement of

SAMM 088 dated 9 July 2013}

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/

!

Issue date : 2 January 2014
Yalid until : 14 September 2014

Page: 7 of B3

Calibration and
Measurement Capability

Measurement Parameter | Range Expressed as an Remarks
__ ‘ . Uncertainty (£)"
1 1. Measuring Instrument
| RPM Measuring
! Instruments (Non-Contact) 80 to 5999 rpm (.07 rpm In-House
{ 6000 to 29999 rony 7 rpi method,
30000 to 59899 rpm 36 rpm ESF/0303.
60000 1o 98999 rpm 70 rpm
2. High Voltage Meter 0.5 kV o 10 kY 5 mvyiv
. TOV 20
DC VOLTAGE ADS &
AC VOLTAGE {0.5 kV to 10 kV) @ (50/60) Hz 8 mviv TOS 5101
3. Clamp Meter
DC Current
10 —~ Turn Coil 32At032A 0.06 mA/A + 1.18 mA
32At0105A 0.55 mA/A + 9.4 mA
105 A to 200 A 0.55 mAIA + 45 mA
50 — Turn Coll 16 Ato 160 A 0.6 mA/A + 5.9 mA
160 Ato H2H A 0.55 mA/A + 47 mA
525 Ato 1000 A 055 MA/A+0.23A Generating
using
AC Current 32A1032A calibrator
10 — Turn Coil model
10 Hz to 100 Hz 2 mA/A + 5.5 mA Wavetek
100 Hz to 440 Hz 7.8 mAJA + 27 mA 9100 cfw
Current
32 A to 200 A Coil

10 Hz {0 100 Hz
100 Hz to 440 Hz

2.1 mAJA + 90 mA
8.7 mAA+0.25A

50 - Turn Coil

16 Ato 160 A
10 Hz to 100 Hz

160 A to 1000 A
10 Hz 1o 100 Hz

2 MA/A+ 28 mA

2ITMAA+045A

SKIM AKREDITASI MARKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MAIAYSIA

MS ISONEC 172N




NG : SAMM 088

Schedule

{issue 3, 20 January 2014 replacement of

SAMN (88 dated 9 July 2013}

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

issue date : 20 January 2014

Yalid until - 14 September 20+4

FAS ASOAEC 17025

Page: § of 63

instrument Calibrated/
Measurement
Parameter

4. Insulation Testers

Range

(10k$> 16 100 k) @ 50V
(0. 1M to 1 MO) @ 150V
(1MC to 10MQ) @ 306V
(1OMQ to 100MOQ)Y@500V
(016G to 1 GO @ 1000 V
(16O o 10G0) @ 5000V
(106G 1o 100G0Q) @ 5000V
(100G to 600G @ 5000V

5. Oscilloscaope
Vertical Deflection
DC Signal

OV 1o + 66V (50 ) Load)
OVio £ 130V {1 MO Load)

(kO 0 10k @10V

Caiibration and
Measurement Capability
Expressed as an
Uncertainty {&}*

Remarks

0.5 moye

1 meyo

10 mOyE
50 my
0.1 Qe

50 mOy

Tinsiey 4720

2.5 mVA+ 0.04 mV
0.5 mV/V + 0.04 mV

Vertical Deflection
Square Wave Signal

+1 mVp-p o £ 6.6 Vp-p
(50 £2 Load)

L1 mVp-plo £ 130 Vp-p
(1 M¢ Load)

2.5 mVp-p/Vp-p + 0.04 mVp-
P

1 mVp-p/NVp-p + 0.04 mVp-p

Horizontal Deflection
Time Markers
{50 3 Load)

2 ns/div to 20 ms/div
50 ms/div to 5 s/div

2.5 nsis
(256+{Output x 1000)) us/s

Risetime

< 300 ps

+Ons/-0.1ns

Bandwidth Frequency

50 kHz to 600 MHz

2.5 uHz/Hz

Generating
using calibrator
model Fluke
5500A SC600

800 MHz to 40 GHz 7 nHz/Hz Agilent E&257D
{(+11 dBm to —-135dBm) Reference to
Pendulum GPS-
12R Disciplined
by GPS
Bandwidth Amplitude 50 kHz to 600 MHz 0.03 Vp-p Generating
using calibrator
model Fluke
5500A SC600
600 MHz to 40 GHz 0.92 dBm Generating
{+11 dBm to —135dBm) using Agitent
E8257D

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDRITATION SCHEME OF MALAYSIA




NO : SAMM 88

Schedule

(issue 3, 20 January 20114 reptacement of

SAMM 088 dated 9 July 2013

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

instrument Caiibrated/

fssue date : 24 January 2014
Vaiid untii 14 Seplember ({4

Page: 9 of 63

~ Calibration and
Measurement Capability

Measurement Range E d Remarks
Parameter XPressed as an
o Uncertainty (& -
6. Sourcing /
Generating instrument 100 mV @ £ 100 % Band Span
DC VOLTAGE {85 mV to 115 mV) OEAVAAY)
1V @+ 100 % Band Span
+(0.9Vio1.1V) 2.2 UV
10V @ £ 100 % Band Span
\ Measuring
(B Vio11V) 1.4 pviv using Standard
10V @ + 190 % Band Span model avetek
(18 Vto19.5V) 1.8 uViv v
100 V @ + 100 % Band Span £
(90 V to 110 V) 2 UiV
1000V @ £ 100 % Band Span
£ {900 V to 1100 V) 2 pviv
* 100 mV Range 5V +0.3 uv
+ (100 1V to 120 mV)
+1V Range 4 WV + 0.3 1Y
+ (100 mV t0 1.2 V) Measuring
usin
10V Range 4 VIV + 0.5 Y Multmeter
£{1Vioi2V) model HP

+100 V Range
+ {10V 10120 V)

+1000 V Range
+ (100 V {o 1050 V)

6 WV + 0.03 mV

6 VA + 01 mv

3458A Opt 002

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule
issuce date ¢ 20 January 2014
Valid until @ 14 September 2014

NO : SAMM 088

{issus 3, 20 January 2014 replacement of
SAMM 088 dated & July 2013)
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FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Calibration and

insirufnent Caiil?ratedf Range Measurement Capability Remarks
Measurement Paramater Expressed as an
_ Uncertainty ()"
6. Sourcing /
Generating instrument
AC VOLTAGE 1mY @ 100 % Band Span
{0.85 mV {o 1.2 mV}
10 Hz Frequency Band Span (.28 mV/V

{9 Hz to 11 Hz),
20 Hz Frequency Band Span
(18 Hz to 22 Hz),
30 Hz Frequency Band Span
(27 Hz lo 33 Hz),
40 Hz Frequency Band Span
(36 Hz o 44 Hz),
55 Hz Frequency Band Span
{46 Hz to 64 Hz),
10 kHz Frequency Band
Span (9 kHz to 11 kHz)

300 Hz Frequency Band 0.26 mV/vV

Span (270 Hz to 440 Hz),

kHz Frequency Band Span
(0.9 kHz {0 1.1 kHz)

—

Wavetek MTS

20 kHz Frequency Band 0.3 mv/v 4950
Span (18 kHz to 22 kHz)

30 kHz Frequency Band 0.38 mv/V
Span {27 kHz to 33 kHz),
50 kHz Frequency Band
5pan {45 kHz to 55 kHz)

100 kHz Frequency Band 0.62 mvVivV
Span {90 kHz to 110 kHz)

300 kHz Frequency Band 0.75 mvivV
Span {270 kHz to 330 kHz)

500 kHz Frequency Band 0.77 mVIV
Span (450 kHz to 550 kHz)

1 MHz Frequency Band Span
{0.9 MHz to 1.1 MHz) 1.1 mviv

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM}
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO . SAMM 088

Schedule

{issue 3. 20 January 2014 reptacement of

SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION:

ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/
Measurement Parameter
5. S(‘)Lu*céng/ C’:Seneraﬁhj
instrument

AC NVOLTAGE [(continue)

issue date ; 20 January 2014
Vaiid until : 14 September 2014

Page: t1 of 63

Range

2.2 mV Range
(60U 1V 1o 2.2 mV}
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz t0 100 kHz
100 kHz 1o 300 kHz
300 kHz to 500 kHz
500 kHz lo 1 MHz

7mY¥Y Range (1.9 mV o 7 mV

Measurement Capability
Expressed as an
Uncertainty (&)Y

L7 mViV + 1.3 4V
074 mVN + 1.3 v
GAZmVN +135 0

0.81 mV/V +2 vV

12mVIV + 251V

23mVN + 4 Vv
24 mViv +8uv
3.5 mVIV + 8 uV

}

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz 1o 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz {o 500 kHz
500 kHz to 1 MHz

10 mV @ 100 % Band Span
(8.5 mV to 12 mY)
10 Hz Frequency Band Span
{9 Hz to 11 Hz),
20 Hz Frequency Band Span
{18 Hz to 22 Hz),
30 Hz Frequency Band Span
{27 Hz to 33 Hz),
40 Hz Frequency Band Span
{36 Hz to 44 Hz),
55 Hz Frequency Band Span
(46 Hz to 64 Hz)

300 Hz Frequency Band Span

(270 Hz to 440 Hz) &
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz)

0.85mVIV +1.3 nv
0.37 mVIV + 1.3 nv
0.21 mVIV + 1.3 pv
0.4 mVIV + 2 pv
0.6 mViV + 250V
1.2mVIV +4 1V
T.3mV/V + 8 Vv
2.3 mVIV + 8V

Calibration and |

Remarks

Fluke 5790A

0.16 mV/ivV

0.14 mV/vV

Wavetek MTS
495()

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Scheduie

Issue date @ 20 January 2014
Yalid unti! : 14 September 2014

NO : SAMN 088

{issue 3, 20 January 2014 replacement of

SANMNM 088 dated 9 July 2013)

FiELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Page: 12 of 63

instrument Calibrated/
Measurement Parameter

Range

Calibration and
Measurement Capability
Expressed as an

~ Uncertainty (£)*

8. Sourcing/ Generating
Instrument
AC VOLTAGE (continue)

10 mV @ 100 % Band Span
8.5 mVic 12 mVv)
10 kHz Frequency Band Span
(9 kHz to 11 kHz} &
20 kHz Frequency Band Span
(18 kHz to 22 kHz)

30 kHz Frequency Band Span
(27 kHz to 33 kHz)

50 kHz Frequency Band Span
{45 kHz to 55 kHz),
100 kHz Frequency Band Span
{90 kHz to 110 kHz),
300 kHz Frequency Band Span
{270 kHz to 330 kHz)

500 kHz Frequency Band Span
{450 kHz to 550 kHz)

1 MHz Frequency Band Span
(0.8 MHz to 1.1 MHz)

10 mV Range (1 mV to 12 mV)
1Hz to 40 Hz
1 MHz to 4 MHz
4 MHz to 8 MHz

22 mV Range (6 mV {0 22 mV)
10 Hz {o 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

0,16 mviv

0.24 mVilv

0.59 mv/V

0.61 mv/vV

0.95 mV/V

0.3 mVIV +3 pv
0.07 VIV + 7 pv
0.2 VIV +8uV

0.29 mVIV + 1.3 nv
019 mVIV + 1.3 nv
011 mVIV + 1.3 v
0.21 mVIV +2 1V
0.31 mVIV + 2.5 4V
0.81 mV/V + 4 pv
0.89 mV/V + 8 v
1.7 mVIV+8 v

Remarks

Wavetek MTS
4950

HP 3458A Opt
002

Fluke 5790A

SKiM AKREDITAS! MAKMAL MALAYSIA (SAMM}
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

NO : SAMM (88
(Issue 3, 20 January 2014 replacement ol
SAMM 085 dated 9 July 2013)

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/

Measurement Range
Parameter
6. Sourcing/ Generating
(nstrument 70 m\V Range (19 mV to 70 mV)
AC VOLTAGE {continue) 10 Hz 1o 20 Hz

20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz

50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

100 mY @ 100 % Band Span
{85 mV to 115 mV)
10 Hz Frequency Band Span
{9 Hz to 11 Hz},
20 Hz Frequency Band Span
(18 Hz 1o 22 Hz),
30 Hz Frequency Band Span
{27 Hz 1o 33 Hz),
40 Hz Frequency Band Span
(36 Hz to 44 Hz} &
55 Hz Frequency Band Span
(46 Hz to 64 Hz)

300 Hz Frequency Band Span
{270 Hz to 440 Hz) &

1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz)

10 kHz Frequency Band Span
{9 kHz te 11 kHz)

20 kHz Frequency Band Span
(18 kHz to 22 kHz)

30 kHz Frequency Band Span
(27 kHz to 33 kHz) &
50 kHz Frequency Band Span
{45 kHz to 55 kHz)

lssue date ; 20 January 2014
Vatid until : 14 September 2014

Page: 13 of 83

Calibration and

Measiirement Capabilify

Expressed as an

Uncertainty (£* |

.24 mV/V 15 LY
012 mVIV 1.5 Y
65 pVIV + 1.5 pv
SAImMVIV + 2V
0.26 mVIV + 2.5 iV
0.51 mViv +4 v
0.87 mV/ivV + 8 pv
TAmVV +8 VY

012 mvv

89 uviv

0.41 mVivV

0.12 mViiv

019 mvViv

Remarks

Fluke 5790A

Wavetek MTS
4950

SKIM AKREDITASE MAKIMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA



NG : SAMM (88

schedule

issue date : 20 January 2014

{lssue 3, 20} January 2014 replacement of

SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION:

ELECTRICAL

SCOPE OF ACCREDITATION:

instrument Galibrated/
Measurement
Parameter

Yalid until : 14 September 2014 SRR
RS ISOREC 17045
Page: 14 of 63
Calibration and
Measurement Capability Remarks

Range

Expressed as an
Uncertainty {£)"

8. Sourcing/ Generaling
Instrument

AC VOLTAGE
{continue)

108 mY @ 100 % Band Span
{85 mV tg 115 mV)
100 kHz Frequency Band Span (90
kHz to 110 kHz)
300 kHz Frequency Band Span
(270 kHz to 330 kHz)
500 kHz Frequency Band Span
(450 kHz to 550 kHz)
1 MHz Frequency Band Span (0.9
MHz to 1.1 MHz)

100 mV range (10 mV {o 120 mV)
1 Hz {040 Hz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz

220 mV Range (60 mV {0 220 mV)

10 Mz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

700 mV Range
(180 mV to 700 mV)
10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

0.36 mv/v
96 pv/iNv
0.61 mvVi/v

0.95 mvivV

0.07 mVIV + 4 pV
15 mVV + 0.01 mVv
0.04 VIV +0.07 mV
0.04 VIV +0.08 mV
015 VIV + 0.1 mV

0.21 mV/V + 1.5 0V
85 WiV + 1.5 uv
3B uviv+186 v

69 pV/iV + 2 nv

016 mV/IV + 2.5 1V
0.25 mVIV + 4 uV
0.38 mV/V + 8 v

TmVV + 8V

0.21 mVIV + 1.5 uv
76 VIV + 1.5 pv
33 VIV + 1.5 v

51 uV/V + 2 v
79 WAV + 2.5 WV
018 mVIV + 4 v
0.3 mvViv +8 v
0.96 mV/V +8uV

Wavetek MTS
4950

HP 3458A Opt
002

Fluke B790A

SKIM AKREDITASI MAKMAL MALAYSIA {SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule
Issue date | 26 January Z0v14
Valid until ;. 14 September 2014

NO : SAMM 688
{lssue 3, 20 January 2014 replacernent of
SAMM 088 dated 9 July 2013}

Page: 15 of 63
FIEL.D OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

; Calibration and
instrument Calibrated/ Measurement Capability
Measurement Range
Parameter Expressgd as a.n
R Uncertainty (£)"
6. Sourcing/ Generating
instrument 1V @ 100 % Band Span E
AC VOLTAGE (continue) o9V 1.1V !
10 Hz Freauency Band Span 36 pViv
{9 Hzto 11 Hz),
20 Hz Frequency Band Span
{18 Hz o 22 Hz),
30 Hz Frequency Band Spar
{27 Hz to 33 Hz),

Remarks

40 Hz Frequency Band Span 24 IV
{36 Hz to 44 Hz),
55 Hz Frequency Band Span
{46 Hz to 64 Hz),
300 Hz Frequency Band Span
{270 Hz to 440 Hz),
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz),
10 kHz Frequency Band Span
{9 kHz to 11 kHz),
20 kHz Frequency Band Span WavetgekOMTS
(18 KHz lo 22 kHz) 495

30 kHz Frequency Band Span 24 pVIv
{27 kHz to 33 kHz)

50 kHz Frequency Band Span 31 pviv
{45 kHz to 55 kHz)

100 kHz Frequency Band Span 37 uyViV
{90 kHz to 110 kHz)

300 kHz Frequency Band Span 96 uviv
{270 kHz to 330 kHz)

500 kHz Frequency Band Span g.21 mViv
(450 kHz o 550 kHz)

1 MHz Frequency Band Span 0.56 mVv/ivV
{0.9 MHz to 1.1 MHz)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO : SAMM 088

Schedule

(lssue 3, 20 January 2014 replacement of

SAMM 088 dated 9 July 2013}

FIELD OF CALIBRATION:

ELECTRICAL

SCOPE OF ACCREDITATION:

instrument Calibrated/

Measurement
Parameter

Issue date © 20 January 2014

Yalid until : 14 September 2014

Page: 16 of 83

Range

6. hSmc')ii:'"c'ing/ Generating
Instrument
AC VOLTAGE (continue)

1V Range (0.1 V16 1.2 V)
1 Hz to 40 Hz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz

2.2 V Range (600 mV {0 2.2 V)

10 Hz to 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz 1o 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

7VRange 1.9V io7V)
10 Hz o 20 Hz
20 Hz to 40 Hz
40 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 500 kHz
500 kHz to 1 MHz

10V @ 100 % Band Span
“BVio 11 V)

10 Hz Frequency Band Span
{9 Hz to 11 Hz),

20 Hz Frequency Band Span
{18 Hz to 22 Hz),

30 Hz Frequency Band Span
(27 Hz 10 33 Hz)

Calibration and
Measurement Capability
Expressed as an
Uncertainty (&}*

0.07 mVV + 0.04 v
1B mVV+ 0.1 my
0.04 VIV + 0.7 mV
004 VIV +08mV

015V +1mVY

0.2 mviv
66 ViV
24 nMNV
46 (W
71 VAV
0.16 mV/V
0.26 mV/V
0.9 mViv

0.2 mvViiv
67 pviv
24 WiV
48 uviv
81 nviv
0.18 mviv
0.4 mviv
1.2 mVIV

Remarks

HP 3458A Opt
002

Fluke 5790A

36 PVIV

Wavetek MTS
4950

SKitf AKREDITAST MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Scheduie
Issue date : 20 January 2614
Yalid untll : 14 September 20144

NO : SAMM 088

{tssue 3. 20 January 2014 replacement of
SARM 0885 dated 8 July 2013}

Page: 17 of 63

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

instrument Calibrated/ Calibration and Measurement
Measurement Range Capability Expressed as an Remarks
Uncertainty (£}

8. Sourcing/ Generating
insirument 10V @ 100 % Band Span
AC VOLTAGE {continue) OVio V)

46 Hz Frequency Band Span 24 uviv
{36 Hz 1o 44 Hz),
56 Hz Frequency Band Span
(46 Hz to 84 Hz),
300 Hz Frequency Band Span
{270 Hz to 440 Hz),
1 kHz Frequency Band Span
{0.9 kHz to 1.1 kHz),
10 kHz Frequency Band Span
(9 kHz to 11 kHz),
20 kiHz Frequency Band Span
(18 kHz t0 22 kHz)

30 kHz Frequency Band Span 26 pviv
(27 kHz t0 33 kHz),

50 kHz Frequency Band Span Wavetek MTS
(45 kHz to 55 kHz), 4950

100 kHz Frequency Band Span
{90 kHz to 110 kHz)

300 kHz Frequency Band Span 83 uviv
{270 kHz fo 330 kHz)

500 kHz Frequency Band Span 0.19 mV/iV
{450 kHz to 550 kHz)

1 MHz Frequency Band Span 0.53 mvV/V
{0.9 MHz to 1.1 MHz)

10V @@ 190 % Band Span
(1I8Vto20V

1 kHz Frequency Band Span 24 pVIV
(0.9 kHz to 1.1 kHz)

SKIM AKREDITAST MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




o

Schedule

issue date @ 20 January 20144
Yalid until : 14 September 2614

NO : SAMM 088

ST
{issue 3, 20 January 2014 repiacement nf

ME ISONEC 17025

SAMM 0BE dated & July 2013}

Page: 18 of 63
FIELD OF CALIBRATION: ELECTRICAL
SCOPE OF ACCREDITATION:
instrument Calibrated/ Calibration and Measurement
Measurement Parameter Range Capability Expressed as an Remarks
o Uncertainty ()"
8. Sourcing/ Generating 10V Range {1V 0 12V}
Instrument T Hzio 40 Hz 0.07 mV/V + 0.4 mV
AC VOLTAGE (continue) 1 MMz to 2 MHz 15 MV + 1 mV HP 3458A Opt
2 MHz to 4 MHz 0.04 VIV + 7 mV 002
4 MHz to 8 MHz 0.04 VIV + 8B mV
8 MHz to 10 MHz 018 VIV +0.01
22 ¥ Range (6 V 10 22 V)
10 Hz to 20 Hz 0.2 mviv
20 Hz to 40 Hz 67 n\VIV
40 Hz to 20 kHz 27 WV
20 kHz to 50 kHz 48 uVIv
B0 kHz to 100 kHz 81 pviv
100 kHz to 300 kHz 0.19 mVIvV
300 kHz to 500 kHz 0.4 mvV/vV
500 kHz to 1 MHz 1.2 mViiv
Fluke 5790A
70 VRange {19V o 70 V)
10 Hz to 20 Hz 0.2 mviv
20 Hz to 40 Hz 68 (Vv
40 Hz to 20 kMz 32 ViV
20 kHz to 50 kHz 57 WV
50 kHz to 100 kHz 94 pViv
100 kHz to 300 kHz 0.2 MV
300 kHz to 500 kHz 0.41 mVilV
500 kHz to 1 MHz 1.9 MmNV
100 V Range (10 V {0 120 V) 5
1 Hz to 40 Hz 0.2 mV/V + 4 mV HP 3%%82A Ot
106 V @ 100 % Band Span
(80 Vo 110 V)
10 Hz Frequency Band Span 41 pviv
(9 Hz to 11 Hz),
20 Hz Frequency Band Span
(18 Hz to 22 Hz), Wa"fl;e,kows
30 Hz Frequency Band Span N
(27 Hz to 33 Hz)
40 Hz Frequency Band Span 36 uviv
{36 Hz to 44 Hz)

SKiM AKREDITAST MAKMAL MALAYSIA (SAMM)

LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Schedule
Issue date : 280 January 2044
Vaiid until : 14 September 2014

ME ISOHEC 1T025

NO : SAMM £88

{Issue 3, 20 January 2014 replacement of
SAMM 088 dated 9 July 2013}

Page: 19 0f 63

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

| Calibration and Measurement

ﬁgiggg;’;l?g‘é?;ﬁee?; Range Capability Exg{:resseci as an Remarks
IR B Ungertainty (t)* .
6. Sourcing/ Generating 100V @ 100 % Band Span
Instrumaent {90 Vig 110V}
AC VOLTAGE (continue) | 55 Hz Frequency Band Span 36 pvrv

(46 Hz to 64 Hz)

300 Hz Frequency Band Span 26 ViV
(270 Hz to 440 Hz),
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz),
10 kHz Frequency Band Span
(9 kHz to 11 kHz),
20 kHz Frequency Band Span
(18 kHz {o 22 kHz) Wavetek MT5
4950
30 kHz Frequency Band Span 29 uviv
(27 kHz to 33 kHz)

50 kHz Frequency Band Span 35 pviv
(45 kHz to 55 kHz)

100 kHz Frequency Band 64 vV
Span (90 kHz to 110 kHz)

200 kHz Frequency Band 0.24 mV/V
Span {180 kHz to 220 kHz)

220 V Range (60 V {o 220 V)

10 Hz to 20 Hz 0.2 mviv
20Hz to 40 Hz 68 ViV
40 Hz to 20 kHz 31 uviv
20 kHz to 50 kHz 69 n\VIv
50 kHz to 100 kHz 98 uviv
100 kHz to 300 kHz 0.21 mVi/v
700 V Range (190 V to 700 V)
10 Hz to 20 Hz 0.2 mViV
20 Hz to 40 Hz 99 uviv
40 Hz to 20 kHz 41 uviv
20 kHz to 50 kHz 013 mviv
50 kHz to 100 kHz 0.5 mV/V

SKIM AKREDITASH MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

issue date © 20 January 20144
Yalid until : 14 September 2014

L tSt').;H:(') 17024
NO : SAMM (88

(Issue 3, 26 January 2014 replacement of

SANM 088 dated 9 July 2013)

Page: 20 of 62
FIELD OF CALIBRATION: ELECTRICAI.

SCOPE OF ACCREDITATION:

Calibration and Measurement
Range Capability Expressed as an Remarks
Uncertainty (&)" ;
6. Sourcing/ Generating z

instrument Calibrated/
Measurement Parameter

instrument 1000 V @ 70 % Band Span
AC VOLTAGE {continue} (600 V to 800V}
50 kHz Frequency Band Span 011 mviv

{45 kHz to b5 kHz)
100 kHz Frequency Band 0.35 mv/v
Span (90 kHz to 110 kHz)

1000 V @ 100 % Band Span
{900 V {0 1100V)

55 Hz Frequency Band Span SYATAY
(46.25 Hz 10 63.75 Hz), Wavetek
300 Hz Freguency Band Span MTS 4850

{270 Hz to 440 Hz),
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz)

10 kHz Frequency Band Span 42 pViv
{9 kHz to 11 kHz)
20 kHz Frequency Band Span 47 ViV
{18 kHz to 22 kHz)
30 kHz Frequency Band Span 74 pViv
{27 kHz to 33 kHz) i
1000 V Range(100V o 700 V) -
1 Hz to 40 Hz 0.4 mMV/V +0.04 V ng:’;%g?
1000V Range(600V o 1050V}
10 Hz to 20 Hz 0.2 mVIV
20 Hz 10 40 Hz 99 uvWNV
40 Hz to 20 kHz 38 WV Fluke 57904
20 kHz to 50 kHz 0.13 mviv
50 kHz to 100 kHz 0.5 mv/V

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule
issue date ' 20 January 2614
Valid until : 14 September 2014

NG : SAMM 088
{tssue 3, 20 January 2014 replacement of
SAMM 088 dated 8 July 2013)

Page: 21 of 63
FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated; Calibration and Measurement

Measurement Parameter Range L:apab;j!;‘tgeii?::s{z)ci as an Remarks
8. Sourcing/ Generating
Instrument 1 pAta +20 pA 007 AIA+ 3 nA
5C CURRENT 20 nAto -1 pA 0.01 AIA+ 3nA
Keithley
20 pA to +200 pA 0.07 AIA + 5 nA 6517/ Agitent
-200 oA to -20 pA (.01 AVA + B nA 4339A

200 pAlo +2 nA
-2 nA to -200 Pa

2 mAA + 0.3 pA
2mMA/A+ 0.3 pA

1 nA to +100 nA
100 nAto -1 nA

30 nAJA +0.04 nA
30 pAJA + 0.04 nA

100 nA to +1 LA
-1 pA to -100 nA

20 uA/A +0.04 nA
20 pAJA + 0.04 nA

1T uA to +10 pA

10 mA to +100 mA
-100 mA to -10 mA

20 tATA+ 0.1 nA
20 pAA + 0.1 nA

35 pAJA + 0.5 uA
35 uAA £ 0.5 A

HP 3458A

10 pAto -1 pA Opt 002
10 pA to +100 1A 20 WAJA+ 0.8 DA
-100 pA to ~10 1A 20 WAA+ 0.8 DA
100 pA 1o +1 mA 20 LAJA + B nA
-1 mA o -100 pA 20 LAIA + 5 nA
110 pA @ £ 100 % Band Span 21 pAA
+ {90 1 to 110 pA)
1 mA @ ¢ 100 % Band Span 11 A ,\)ﬁ%"ﬁ&kﬂ
£{09mAto 1.1 mA)&
10 mA @ * 100 % Band Span
T (9 mAto 11 mA)
1 mAto +10 mA 20 pA/A +0.05 pA
~t0mA {o -1 mA
o 20 LAJA + 0.05 A HP 3458A
Opt 602

SKitd AKREDITAS! MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




schedule
issue date : 20 January 2014
Yalid untii ; 14 September 2014

NO : SANVIM 088
{issue 3, 20 January 2014 repiacement of
SAMM 088 dated & July 2013)

Page: 22 of 63

FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibration and
MCalibr-atedl Rango Measurement Capabiiity Remarks
easuremeni Expressed as an
Parameter ~Uncertainty ()"
6. Sourcing/ 100 mA @ £ 100 % Band Span 15 pA/A YWavetek
Generating instrument {90 mA tc 110 mA) MTS 4950
DC CURRENT
100 mA o +1 A 011 mA/A + 001 mA HP 3458A
-1 Ato =100 mA 011 mA/A + 0.07 mA Opt 002
1A @+ 100 % Band Span 25 pATA Wavetek
£ {09 A101.1A) MTS 4950
+1 Ao +10 A 51 mA HP 3458A
-TOAte -1 A 5.1 mA & Guildline
9211A.
10 A @ £ 100 % Band Span 55 pA/A Wavetek
{3 At0 11 A) MTS 4950
+10 Ao +100 A 0.05 A HP 3458A
-100 Ato =10 A 0.05 A & Guildline
9211A.
AC CURRENT 5 uAto 100 uA
10 Hz to 20 Hz 4 mAJA +0.03 A
20 Hz {0 45 Hz 1.5 MATA +0.03 A Jieie
45 Hz to 100 Hz 0.6 MA/A + 0.03 pA P
100 Hz to 5 kHz 0.6 MA/A + 0.03 pA
100 pA @ 100 % Band Span
(90 pAto 110 pA)
10 Hz Frequency Band Span 013 mA/A
{9 Hzto 11 Hz) &
20 Hz Frequency Band Span
{18 Hz to 22 Hz)
30 Hz Frequency Band Span 0.11 mA/A
(27 Hz to 33 Hz) Wavetek
40 Hz Frequency Band Span 85 pA/A MTS 4950
{36 Hz to 44 Hz),
55 Hz Frequency Band Span
(46 Hz to 64 Hz),
300 Hz Frequency Band Span
(0.27 kHz to 0.44 kHz) &
1 kHz Frequency Band Span
{0.9 kHz to 1.1 kHz)

SKInM AKREMTAST MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME CF MALAYSIA




Issue date : 28 January 2014

Valid untif : 14 September 2044 S
S ISOABC 1702
NQ : SAiMIV 088
(Issue 3, 20 January 2014 raplacement of
SAMM 088 dated 8 July 2013)
Page; 23 of 63
FIELD OF CALIBRATION; ELECTRICAL
SCOPE CGF ACCREDITATION:
. Calibration and
instr;tnmen% Cahbrtated! R Measurement Capability Remarks
easuremen ange Expressed as an Uncertainty
Parameter ()
A. Sourcing/ Generating
Instrument 160 yA @ 100 % Band Span
AC CURRENT {90 pA fo 110 A}
5 kHz Frequency Band Span 0.13 mAJA
{4.5 kHz 10 5.5 kHz}
10 kHz Frequency Band Span 0.3 mA/A Wavetek
{9 kHz to 11 kHz) MTS 4950

20 kHz Frequency Band Span 0.33 mA/A
(18 kHz t0 22 kHz)

30 kHz Frequency Band Span 0.4 mA/A
{27 kHz to 33 kHz)

0.05 mA (o 1 mA

10 Hz to 20 Hz 4 mA/A + 0.2 pA
20 Hz to 45 Hz 1.5 MA/A + 0.2 pA -
45 Hz to 100 Hz 0.6 MA/A + 0.2 nA HP 3458A
100 Hz to 5 kHz 0.3 MA/A + 0.2 1A Opt 002
250 kk""_'z tf’ 2%%*‘&2 0.6 MA/A + 0.2 1A
zto! z
4 mA/A + 0.4 pA
50 kHz to 100 kHz A 5'““A
1 mA @ 100 % Band Span
{0.9mA to 1.1 mA)
10 Hz Frequency Band Span 0.12 mA/A
(9 Hz to 11 Hz),
20 Hz Frequency Band Span
{18 Hzto 22 Hz) &
30 Hz Frequency Band Span
(27 Hz to 33 Hz)
40 Hz Frequency Band Span 80 pA/A r\ﬁeévaeltgeﬁko

(36 Hz to 44 Hz),
55 Hz Frequency Band Span
{46 Hz to 64 Hz),
300 Hz Frequency Band Span
{0.27 kHz to 0.44 kHz) &
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz)
5 kHz Frequency Band Span 0.13 mAJA
(4.5 kHz to 5.5 kHz)

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM})
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

issue date @ 20 January 2014
Yalid until 14 September 2014 =
RS ISOMEC 17624

NO : SAMM (88
{Issue 3, 20 January 2014 replacement of
SAMN 088 dated 9 July 2013)
Page; 24 ot 63
FIELD OF CALIBRATION: ELECTRICAL
SCOPE OF ACCREDITATION:
Calibration and
Instrument Cahb‘ratedi Range Measurement Capabitity Remarks
Measurement Parameter Expressed as an
) Uncertainty (£} |
8. Sourcing/ Generating
Instrument 1 mA @ 100 % Band Span
AC CURRENT (0.9 mAto 1.1 mA)
10 kHz Frequency Band Span 0.26 mA/A
{9 kHz 1o 11 kHz) Wavetek
20 kHz Frequency Band Span 0.29 mA/A MTS 4950
{18 kHz to 22 kHz)
30 kHz Frequency Band Span 0.35 mAJA
{27 kHz to 33 kHz)
0.5 mA to 10 mA
10 Hz to 20 Hz 4 mA/A + 2 1A
20 Hzto 45 Hz 1.5 mAJA + 2 uA
45 Hz 1o 100 Hz 0.6 MAVA + 2 1A HOP?‘{‘J%%A
100 Hz to 5 kHz 0.3 MAA + 2 gA b
5 kHz to 20 kHz 0.6 mA/A + 2 uA
20 kHz to 50 kHz 4 mA/A + 4 uA
50 kHz to 100 kHz 5.5 mAA + 15 wA
10 mA @ 100 % Band Span
{9 mA to 11 mA}
10 Hz Frequency Band Span 0.12 mA/A
(9Hzio 11 Hz) &
20 Hz Frequency Band Span
{18 Hz to 22 Hz)
30 Hz Frequency Band Span 96 PAJA
{27 Hz to 33 Hz)
Wavetek
40 Hz Frequency Band Span 75 pAJA MTS 4950
{36 Hz to 44 Hz),
55 Hz Frequency Band Span
{46 Hz to 64 Hz),
300 Hz Frequency Band Span
{0.27 kHz to 0.44 kHz) &
1 kHz Frequency Band Span
(0.9 kHz to 1.1 kHz}
5 kHz Frequency Band Span 0.12 mAJA
{4.5 kHz to 5.5 kHz)

SKIM AKREDITAST MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA



schedule
issue date ; 20 January 2814
Valid until : 14 September 2014

NQ : SANM 088
{issue 3, 20 January 2014 replacement of
SAMM 088 dated 9 July 2013)

Page: 25 of 63
FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Instrument Calibrated/ Caiébrati?n and Measurement
Measurement Parameter Range Capability Expressed as an Remarks
i N ‘ . Uncertainty (£)* I
6. Sourcing/ Generating
Instrument 10 mA €@ 100 % Band Span
AC CURRENT O mAito 11 mA)
10 kHz Frequency Band Sparn (.26 mA/A
{9 kHz fo 11 kHz) Wavetek
20 kHz Frequency Band Span 0.29 mA/A MTS 4980
{18 kHz to 22 kH2)
30 kHz Frequency Band Span 0.35 mA/A
(27 kHz to 33 kMHz)
5 mA to 100 mA
10 Hz to 20 Hz 4 mA/A + 0.02 mA
20 Hz to 45 Hz 1.5 mA/A + (.02 mA
45 Hz to 100 Hz 0.6 mAJA + 0.02 mA HP 3458A
100 Hz to 5 kHz 0.3 mA/A +0.02 mA Opit 002
5 kHz to 20 kHz 0.6 mA/A +0.02 mA
20 kHz to 50 kHz 4 mA/A + 0.04 mA
50 kHz to 100 kHz 556 mA/A +0.15 mA
100 mA @ 100 % Band Span
{90 mA to 110 mA)
10 Hz Frequency Band Span 0.12 mA/A
{GHzto 11 Hz) &
20 Hz Frequency Band Span
(18 Hz to 22 Hz)
30 Hz Frequency Band Span 96 PA/A
(27 Hz to 33 Hz)
40 Hz Frequency Band Span 75 pA/A h‘}i/\W/%vitgesko
(36 Hz to 44 Hz),
55 Hz Frequency Band Span
(46 Hz to 64 Hz),
300 Hz Frequency Band Span
(0.27 kHz to 0.44 kHz) &
1 kHz Frequency Band Span
(0.9 kHzto 1.1 kHz)
5 kHz Frequency Band Span 0.12 mAJA
(4.5 kHz to 5.5 kHz)

SKIM AKREDITAS!I MAKMAL MALAYSIA {(SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

issue date : 20 January 2014
Valid untii 14 September 2014

MS ISOIEC 17028
NO : SAMM G848

{issue 3, 20 Januvary 2014 replacement of

SAMM 088 daled 9 July 2013}

Page: 26 of 63
FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Calibration and Measurement
Range Capability Expressed as an Remarks
Uncertainty [+)*

instrument Calibrated/
Measurement Parameter

8. Sourcing/ Generating

instrument 100 mA @ 100 % Band Span
AC CURRENT (90 mA to 110 mA)
10 kHz Frequency Band Span .26 mA/A
(9 kHz to 11 kHz)
Wavetek
20 kHz Freguency Band Span 0.29 mA/A MTS 4950
{18 kHz to 22 kHz}
30 kHz Frequency Band Span .35 mAVA
{27 kHz to 33 kHz)
.05 A1 A
10 Hz to 20 Hz 4 mAJA + 0.2 mA
20 Hz to 45 Hz 1.6 mA/A+0.2mA
45 Hz to 100 Hz 0.8 MA/A + 0.2 mA ng?%%?
100 Hz to 5 kHz 1 MA/A + 0.2 mA
5 kHz to 20 kHz ImMAA+(Q.2mA
20 kHz to 50 kHz 10 mA/A + 0.4 mA
1A @ 100 % Band Span
{09At0 1.1 A)
10 Hz Frequency Band Span 0.17 mAJA
(9 Hz to 11 Hz) &
20 Hz Frequency Band Span
(18 Hz to 22 Hz)
30 Hz Frequency Band Span 0.16 mA/A
{27 Hz to 33 Hz)
_ Wavetek
40 Hz Frequency Band Span 0.11 mA/A MTS 4950

(36 Hz to 44 Hz),
55 Hz Frequency Band Span
{46 Hz to 64 Hz),
300 Hz Frequency Band Span
{0.27 kHz to 0.44 kHz) &
1 kHz Frequency Band Span
{0.9 kHz to 1.1 kHz)

5 kHz Frequency Band Span 0.22 mA/A
{4.5 kHz to 5.5 kHz)

SKIlM AKREDITASI MAKMAL MALAYSIA (SAMM}
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule
issue date . 20 January 2014
Yaiid untii ;. 14 September 2014

MO : SAMM 088

{Issue 3, 20 January 2014 replacement of
SAMM 088 dated 9 July 2013}

Page: 27 of 63
FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Calibration and Measurement
Range Capability Expressed as an Remarks
... Uncertainty (¥)*

instrument Calibrated/
Measurement Parameter

1A 100 % Band Span

6. Scurcing! Generating {09A 1T 1A
instrument 10 kHz Frequency Band Span 0.26 mA/A
AC CURRENT {continue) {9kHz o 11 kHz)
20 kHz Frequency Band Span
(18 kHz to 22 kHz) 0.29 mAJA
30 kHz Frequency Band Span 0.35 mA/A

(27 kHz to 33 kHz)

10 A @ 100 % Band Span
QA I11TA)

10 Hz Frequency Band Span 0.24 mA/A
{9 Hz to 11 Hz),

20 Hz Frequency Band Span

(18 Hz to 22 Hz) &

30 Hz Frequency Band Span

{27 Hz to 33 Hz)

Wavetek
MTS 4950

40 Hz Frequency Band Span 0.22 mAJA
{36 Hz to 44 Hz)

55 Hz Freqguency Band Span 0.2 mA/A
{46 Hz to 64 Hz),
300 Hz Frequency Band Span
(0.27 kHz to .44 kHz) &
1 kHz Frequency Band Span
{0.9 kHz to 1.1 kHz)

5 kHz Frequency Band Span 0.26 mA/A
{4.5 kHz ta 5.5 kHz)

10 kHz Frequency Band Span 0.34 mA/A
(9 kHz to 11 kHz)

20 kHz Frequency Band Span 1.2 mA/A
(18 kHz to 22 kHz)
1Ato50A | HP 3458A & |

50 Hz/ 60 Hz 0.5 mAJA Zenith
HO07098.
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FIELD OF CALIBRATION:

ELECTRICAL

SCOPE OF ACCREDITATION:

issue date : 20 January 2014
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; Calibration and Measurement
dgg;ﬁg&tﬁ?jggﬁiﬁér Range Capability Expresseci as an Remarks
A Uncertainty (£*
8. Sourcing/ Generating 0100 15w+ .06 més
instrument WO I00 e 12 p + 0.5 MmO
RESISTANCE 0.1 k() to 1 ke 10 WO + 0.5 mO
1 kG o 10 kO 10 WG+ S5ma
10 K to 100 kO 10 Wy 0+ 0.05 0 ,
0.1 MO o 1 MO 16 WO+ 20 gpt%‘g’zsg
1 MC2 0 10 MG B0 w0+ 0.1 k) '}feith‘ey
10 MO to 100 MO 0.5 MmO/ + 1k 6617 /
100 M€Y to 1 GL 5m0 + 0.01 MO Agilerﬁ
1 GG to 2 GO 2.3 maiG+ 0.01 MO 4330A
2 G o 20 GO 23 MLy + 0.1 MO
20 GO {0 200 GO 3.5 ey + 1 MO
02TQto2TO 3.5 MmO+ 0.01 GO
2TRic 20 TO 10 mr+ 0.1 GO
20 T2 to 200 TL) 12 mOiI+ 1 GO
100
10 % Band Span
(Zero 1o 2 Q)
30 % Band Span
(2O tod 0, 8 pyQ
100 % Band Span
(9 Q0 11Q),
180 % Band Span
(18 Q1 to 20 1)
100 ©
30 % Band Span
(20 Q2 to 40 ), Wavetek
100 % Band Span 6 pL/Q2 MTS 4950
{90 Q2 to 110 ),
180 % Band Span
{180 £ to 195 02)
1 kQ
30 % Band Span
0.2 k(2 to 0.4 k),
100 % Band Span 3 U0/
0.9 k2 to 1.1 ke,
190 % Band Span
(1.8 k(2 to 2 kQ)

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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Page: 29 of 63
FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREBITATION:

Calibration and Measurement
Range Capabitity Expressed as an Remarks
_Uncertainty {£)° |

instrument Catibrated/
Measurement Parameter

6. Sourcing/ Generating 10 kG
Instrument 30 % Band Span
RESISTANCE (continue; {2 kex to 4 kL),

100 % Band Span 3 s

(9 ke to 11 kQ),
190 % Band Span
{18 KO o 20 k)
100 k&
30 % Band Span
(20 k2 to 40 k),
100 % Band Span 6 p/
90 kO to 110 kQ) &
190 % Band Span
(180 k€2 to 195 k)
1MQ
30 % Band Span
{0.2 ML) t0 0.4 MQY),
100 % Band Span
(0.9 M to 1.1 M) &
190 % Band Span
{1.8 MO to 2 MO)
10 MO
30 % Band Span
{2 MO to 4 M),
100 % Band Span
{9 MG to 11 M) &
190 % Band Span
{18 MQ to 20 MQ)
100 MO
30 % Band Span
(20 M 1o 40 MQ), 83 pe/2
100 % Band Span
{90 MQ to 110 MO

CAPACITANCE 1pFto1 mF@ (0.5 mF/F
{10 Hz to 1 MHz)
INDUCTANCE TuH t0oi10H @ 0.5 mH/H
{10 Hz to 1 MHz)

Wavetek
11 Q2 MTS 4950

21 PO

HP 4284A
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SAMK D88 dated 9 July 2013}

Page: 3} of 63
FIELD OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

§ ! Calibration and
Instrument Calibrated/ Range Mieasurement Capability Remarks
Measurement Parameter Expressed as an
Uncertainty (&)”
6. Sourcing/ Generating HP53132A
insirument Reference
[t
FREQUENCY 1 Hzto 5 GHz 0.89 pHz/Hz | Penduium
GPS-12R
Disciplined
hy GPS
HP8563E
Reference
to
5 GHz to 27 GHz (.89 Hz/Hz Pendulum
GPS-12R
Disciplined
by GPS
Amplitude/ Level -20 dBm to +30 dBm 0.04 dBm HP 8902
(100 kHz to 2.6 GHz) ( with 11722A
-30 dB o +30 dB 0.27 dBm Agitent
(2.6 GHz to 18 GHz) E4418B
with HP
8481A
-120 dB to +30 dB 1 dBm HP8563E
(30 Hz to 27 GHz)
-127 dB to 0 dB 0.07 dBm HP 8902
Tuned RF Level (2.5 MHz to 1.3 GHz) | with 11722A
RPM generating
finstruments (Non-Contact) | 10t29rmpm | 0.014rpm
3010 59 rpm 0.036 rpm
60 to 99 rpm 0.07 rpm
100 to 289 rpm 0.14 rpm
300 to 599 rpm 0.37 rpm
600 to 999 rpm 0.7 rpm in-House
1000 to 2999 rpm 1.4 rpm
method
3000 to 5989 rpm 3.6 rpm ESF/0303.
6000 to 9999 rpm 7 rpm
10000 {o 299899 rpm 14 rpm
30000 to 59999 rpm 36 rpm
60000 to 99999 rpm 70 rpm
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Page: 31 of 63
FIEL.D OF CALIBRATION: ELECTRICAL

SCOPE OF ACCREDITATION:

Calibration and
instrument Calibrated/ Measurement Capability
Measurement Parameter Range Expressed as an Remarks
Uncertainty (&)
RPM generating 20 to 29 rpm 0.011 rpm
instruments 30 to 59 rpm 0.018 rpm
{Contact Measurement}) 60 10 99 rpm 0.029 rpm
100 to 299 rpm 0.07 rpm
300 to 5899 rpm .16 rpm
600 to 999 rpm .29 rpm in-House
1000 to 2999 rpm 0.7 rpm method,
3000 to 5999 rpm 1.6 rpm ESF/0303
6000 to 9999 rpm 29rpm
10000 to 12999 rpm 7 1rom
13000 to 25999 rpm 8 rom
26000 to 29999 rpm 14 rpm
7. High Voltage Tester
DC VOLTAGE 0kV1i09.9kV E5mViV +2V
10 kV {o <20 kV 20 mVIV
20 kVto 35 kV 10 mViIv
|
>35 kV {0 40 kV 20 mvViv TDV 20
AC VOLTAGE (0 KV 10 9.9 kV) @ 50/60Hz 7 MV +3V Flu’k“‘g’g’m
(10 kV to 20 kV) @ 50/60 Hz 7 mViV + 30V 40
(20 kV 0 28 kV) @ 50/60 Hz 50 mviv

Signatories:

—

Mohd. Fahimy Bin Ahmad Ta’'adin
Mohd. Fikri Bin Mohd Nor

w N

Syahrel Bin Shari
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FIELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

AR
FAS ISOAECG 17028

Page: 32 of 63

Instrument Calibrated/
Measurement
Parameter

Range

Galibration and
Measurement Capability
Expressed as an

Uncertainty (& |

1. Measuring Instrument
DC VOLTAGE

+ 220 mV Range
£ (0 mV to 220 mVY)

2.2V Range (0 V0 2.2V}
+11V Range £ (0 V1o 11V}
+22VRange 1 (0 Vio22V)
3220 V Range (0 V 0 220 V)
+ 1100 V Range + (100 V to 1100 V)

9 uviv + 0.8 1V

8 pVIV + 1.2 v
BV + 4 uV
8 VIV + 8 v

9 UV + 0.1 mV

11 uvivV + 0.8 mvy

22mVic 220V
{See Matrix C)
1100 V Range

(110 Vo 1100 V)
50 Hz to 1 kHz

800 V to 1050 V
1 kHz to 3 kHz
3kHz lo 10 kHz

10 kHz to 20 kHz

DC CURRENT

0 pA to +220 A
-220 1A to O pA
O mA to +2.2 mA
-2.2mAto 0 mA
0 mA to +22 mA
-22 mA to O mA
OmA to +220 mA
-220 mA to 0 mA
0Ato+1A
-PAOOA
+0.32 Ato +3.2A
-3.2At0-0.32 A
+32At0 +11 A
11 Ato-3.2A
+11 Ato +20 A
20 Ao -1 A
+20 Ato +100 A
-100 Ato —20 A

{See Mairix C)

90 pViV + 4 mV

0.8 mv/V +0.13V
08 mViV+021V
12mviv+032V

Remarks

Generating
using cahbrator
model Fluke
5700A

Generating
using calibrator
model Wavetek

9100

60 WAA + 0.01 pA
60 pAIA + 0.01 nA
60 uA/A + 0.1 pA

70 nAA + 1 pA

95 nAJA + 30 pA

0.6 mMA/A +0.12 mA
0.55 mA/A +0.94 mA
0.55 mA/A +4.5 mA

0.45 mAJA + 20 mA

Generating
using catibrator
model Fluke
5700A

Generating
using calibrator
model Wavetek

9100

California
3213K

SKIM AKREDITASH MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Page: 33 of 63

instrument Caiibrated/
Measurement
Parameter

1. Measuring Instrument

Range

~ Calibration and

Measurement Capabiiity

Expressed as an
Uncertainty (&)

Remarks

Generaiéhé .

AC CURRENT {See Matrix D) {See Matrix D) using calibrator
model Flike
5700A
032A103.2A
10 Hz to 3 kHz 1 mAJA + 0.48 mA
3 kHz 1o 10 kHz 2.5 mAA + 2.6 mA Generatin
:13.02:;?0130 kSHl; 2 MAVA + 3 mA using calibr alor
3 kHz to 10 kHz 5 mA/A + 10 mA m(’des')%g"etek
11 Ato 20 A
10 Hz to 3 kHz 2 MA/A+ 6.9 mA
3 kHz to 10 kHz 5 mAA + 23 mA
20 Ato 100 A
10 Hz to 1 kHz Z5mMAA+0.03 A .
1 kHz 1o 10 kHz 5 mAA +0.05 A CA 3213K
RESISTANCE 10 me2 0.1 meyQ
Fixed Value 100 mQ 0.02 mO/Q
10 5 ngyo
1.9Q 0.11 mO/G
10 5 udQ
190 31 ulHQ
1000 5 ulH
190 & 0.02 mea/e) Fluke 5700A &
1k 5 iy O Fluke 7427
, uke
1.9 kQ2 15 /o2 Series
10 k(2 5 plQ2
19 kQ) 14 nQ)/e}
100 kG 5 pldQ
190 kO 15 nQfC
1 MO 5 uHQ
1.0 M2 24 100
10 MQ 5 nlyo
19 MO 0.05 moy
100 MG 0.13 mayQ) Takeda Riken
160 5 pCYQ TR4S
10 GO 0.02 (30

SKiM AKREDITAS! MAKMAL MALAYSIA (SAMM)
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SANMM 088 dated 9 July 2013)
Page: 34 of 63
FIELLD OF CALIBRATION: ELECTRICAL
SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Mairix C
AC Voltage Measurement
I Frequency
Range Hz kHz
10 to 20 20 to 40 0.04 to 20 20 to 50
2.2mv 0.22mV1022mY | 06+0.005  0.24+0.005 | 0.12+0005 | 041+0005
22 m¥ 22mVio22mV | 06+0006 | 024+0.006 | 0.12+0.008 0.41 + 0.006
220 mv 22mVto220mV | 06+0016 | 0.24 +0.01 0.11 + 0.01 0.36 + 0.01
22V 0.22Vio2.2V 06+0.1 018 +0.03 | 0.085+0.007 0.14 +0.02
22 v 22Vto22V 06 +1 0.18+0.3 0.0856+0.07 | 0.14+0.2
220V 22Vio220V 0.6+10 0.18+3 0.09 + 1 0.25+4
Frequency
Range MHz
0.05 to 0.1 0.1100.3 0.3t0 0.5 6.5 to 1
2.2mV 0.22mVio2.2mV | 0985+0008 1 1.3+0.015 1.8 +0.03 3.6 +0.03
22 mvV 22mVto22mV | 0985+0.608 | 1.3+0.015 1.8 +0.03 3.6 +0.03
220 mV 22 mV to 220 mV 0.9 +0.03 1.1 +0.03 1.8 + 0.04 38 +0.1
22V 0.22Vtio22V 0.28 +0.08 0.48 +0.15 1.2+04 2.4 +1
22V 22Vto22V 0.28+04 06+1.7 i4+5 3+9
220 V 22Vio220V 0.6 +10 1.6+110 54 +110 13 + 220

The expanded uncertainties given in this table are expressed in mV/V + mV

Maltrix D
AC Current Measurement

Range Frequency (kHz)
0.01 to 0.02 0.02 to 0.04 0.04 to 1 1105 51010
9 pA to 220 pA 0.8 +0.03 0.42 + 0.025 0.16 + 0.02 0.7 +0.05 1.8+0.1
0.22 mA to 2.2 mA 0.8 +0.05 0.42 + 0.04 0.16 + 0.04 0.7+05 1.8+1
22mAto 22 mA 08+05 042 +04 0.16 + 0.4 0.7 +10 1.8 +0.01
22 mA to 220 mA 0.8+5 0.42 +4 0.18 + 4 0.7 + 50 1.8 + 100
0.22Ato 22 A - - 0.75 +40 0.85 + 100 10 + 200

The expanded uncertainties given in this table are expressed in mA/A + pA
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issue date : 20 January 2014
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Calibration and
Measurement Capabitity

instrument Calibrated/ .
Measurement Parameter Range Expressed as an Remarks
 Uncertainty ()" o
1. Measuring Instrument
CAPACITANCE 20 Hz {0 1 iMiHz
Fixed Value (1,10, 100, 1000) pF, 1 mF/F HP 1600A
(0.01, 0.1, 1) uF Seres
2350 Hz
0.5nF iodnF 3 mF/F +15 pF
4 nF o 40 nF 3 mF/F + 30 pF
40 nF to 400 nF 3mF/F +0.16 nF
400 nF to 4 pF 4 mFIF +1.6nf
4 uF to 40 pF 5 mF/F + 16 nF
40 yF to 400 pF 5 mF/F +0.16 uF
400 uF to 4 mF 5mF/F + 1.6 nfF
4 mF o 40 mF 10 mF/F + 0,08 mF
350 Mz 0 1.5 kHz Wavetek 9100
05nFtodnF 6 mF/F +0.03 nF
4 nF to 40 nF 6 mF/F + 0.08 nF
40 nF to 400 nF 6 mF/F +0.32 nF
400 nF to 4 1F 8mF/iF +3.2nF
4 uF to 40 pF 10 mF/F + 32 nF
40 pF to 400 pF 10 mF/F +0.32 pF
400 uF to 4 mF 10 mF/F + 3.2 uF
4 mF to 40 mF 20mF/F + 012 mF
INDUCTANCE 100 uH @ 1 kHz 5 5 mH/H
Fixed Value (1,10, 100) mH @ 1 kHz > m ANDO RS-100
1TH@ 1 kHz 1 mHH series
| 1 mH/H
POWER/ ENERGY (DC) 1 kKW to 20 kW 0.7 mWw
0.1Wto 1 kW 0.22 mWWwW Fluke 5520A
POWER/ ENERGY (AC .
(45 Hz to 65 Hz at P(F=1)) 10 kW o 20 kW 1 mWAY
' 1Wio 10 KW 0.9 mWAM
DAiWto1W 1T mWW

SKind AKREDITAST MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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FIELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

instrument Calibrated/

RS 1SOARC 17028

Page: 36 of 63

Calibration and
Measurement Capability

Measurement Parameter Range Expressed as an Remarks
Uncertainty {t}"
1. Measuring instrument 1 nHz to 80 MHZz 37 nHz/Hz (Agitlent
FREQUENCY (10 mVpp (o 10 Vpp) 33250A,
10 kHz 1o 40 GHz 12 nHz/Hz ifR2042 or
{(+11 dBm to ~135dBm)} Agilent E8257D)
Reference to
Pendulum GPS-
12R Manual
hold-over
AMPLITUDE 10 mVp-p to 10 Vp-p 10 mVp-pf Vp-p + 1 mVp-p | Agilent 33250A
(1 uHz to 80 MHz, Into 50 )
+13 dBm to —144dBm 0.58 dBm iR20472
(10 kHz to 5.4 GHz)
+11 dBm to —~135dBm .92 dBm Agilent EB257D
(250 kHz to 40 GHz)
FLATNESS Sine Wave Relalive to 1 kHz 0.4 dBm Agilent 33250A
(Auto range On)
TIME 151024 Hrs 0.06 usfs +0.021 s Agitent33250A
& HP53132A
For RCD Tester
Residuatl Current Duration 20 ms 16 58 0.7 ms Cahb_rator
{using
Transimille
10 ms to 5s 0.4 ms 3200)
RPM Measuring
Instruments (Non-Contact) 60 to 5989 rpm 0.07 rpm
8000 to 29999 rpm 7 rpm in-House
method
30000 to 59999 rom 36 rpm ESF/OSOé
60000 to 99999 rpm 70 rpm ’
2. High Voltage Meter
DC VOLTAGE 0.5 kV to 10 kV 5mviv TDV 20 ADS &
TOS 5101
AC VOLTAGE {0.5 kV fo 10 kV) @ (50/60) Hz 8 mViV

SKitd AKREDITAS MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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NG : SAMM 088
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Page: 37 of 63
FiELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Caiibration and
instrument Calibrated/ Measurement Capabhility
Measurement Parameter Range Expressed as an Remarks
. Uncertainty (£)
3. Clamp Meter
DC Current
10 — Turn Goil 3Z2A1032A 0.06 mA/A + 1.18 mA
32At0 105 A 0.55 mA/A + 9.4 mA
105 Ato 200 A 0.55 MA/A + 45 mA
50 — Turn Coil 16 Alo 160 A 0.6 MA/A + 59 mA
1680 Ato 525 A 0.55 mAJA + 47 mA
525 Ato 1000 A 0.55 mA/A+ 023 A
AC Current
10 — Turn Coil 3.2At032 A Wavetek 9100
10 Hz to 100 Hz 2 mA/A + 5.5 mA ciw
100 Hz tc 440 Hz 7.8 mA/A + 27 mA Curreni Coil
32 Alo 200 A
10 Hz to 100 Hz 2.1 mA/A + 90 mA
100 Hz to 440 Hz 8.7 mAA+ (.25 A
50 — Turn Coll 16 A to 160 A
10 Hz to 100 Hz 2 mA/A + 28 mA
160 A to 1000 A
10 Hz to 100 Hz 21mAA+045A
4. insulation Testers | {TkQ o 10 KO @ 10V, 0.5 may
(10k€2 to 100 k) @ 50V,
(0. 1M to 1.0 M) @ 150V
(1MC2 to 10MQ) @ 300V, 1 mEYQ .
(10MQto $00MOY@S00V Tinsiey 4720
(0.1GOto 1 GR)@ 1000V 10 MO0
{160 to 10G0) @ 5000V 50 MO/
(10G0 to 100GO) @ 5000V 0.1 €U
(100GQ to B00GQ) @ 5000V 50 mQIQ

SKIM AKREDITASI MAKMAL MALAYSIA (SAMIM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA
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Schedule

{Issue 3, 20 January 2014 replacement of

SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

issie date © 28 January 2044

instrument

Calibrated/f
Measurement

Parameter

5. Oscilloscope
Vertical Deflection
DC Signal

Vertical Deflection
Square Wave Signal

Harizontal Deflection
Time Markers
{60 2 Load)

Bandwidth Frequency

Bandwidth Amplitude

Valid untit : 14 September 2014 SRR
RS ISOARG 17028
Page: 38 of 63
Calibration and Measurement
Range Capability Expressed as an Remarks
Uncertainty (X}
0V {0+ 6.6 V (50 (2 Load) 2.5 mVA+0.04 mV
OV to £ 130 V (1 ML Load) 0.5 mv/V +0.04 mV
+1 mVp-pto + 6.6 Vp-p 2.5 mVp-p/Vp-p + 0.04 mVp-p
(560 ©2 Load) Fluke 5500A
1 mVp-p/Vp-p + 0.04 mVp-p SCB00

+1 mVp-pto £ 130 Vp-p
{1 M) Load)

2 nsidiv to 20 msidiv
50 ms/div to 5 s/div

5¢ kHz to 600 MHz

600 MHz 0 40 GHz
(+11 dBm to —135dBm)

50 kHz to 600 MHz

600 MHz to 40 GHz
(+11 dBm to —135dBm)

2.5 us/s
{25+(Output x 1000)) ns/s

2.5 iHz/Hz

Generating using
calibrator model
Fluke 5500A
SC600

12 nHz/Hz

Agilent EB257D
Reference to
Pendulum GPS-
12R Manual
hold-over

0.03 Vp-p

Generating using
calibrator model
Fluke 5600A
SCa00

0.92 dBm

Generating using
Agilent EB257D

Risetime

< 300 ps

+0ns/-0.1ns

Fluke 5500A
SC800

SKIM AKREDITAS! MAKIMAL MALAYSIA (SAMM)
LABORATORY ACGREDITATION SCHEME OF MALAYSIA




NO - SAMM 088

Scheduie
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SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Instrument Calibrated/
Meastirement Parameter

Range

Calibration and

MS ISOHED 17025

Page: 39 of 63

Measurement Capability
Expressed as an
_Uncertainty {&)*

6. Sourcing/ Generating
instrument
DC VOLTAGE

+ 100 mVY Range
+ (100 0V 1o 120 mV)

1V Range
+ (100 mV to 1.2 V)
+ 10V Range
+(1Vioi2V)
+100 V Range
{10V io 120 V)
+1000 V Range
£ {100 V {o 1050 V)

5uV/V + 0.3V
4 VIV + 0.3 Y
4 VIV 0.5V
6 uViV + .03 mV

B uViV + 01T mY

AC VOLTAGE

10mY Range (1 mV o 12 mVY)
1 Hz to 40 Hz

40 Hz to 1 kHz
1 kHz to 20 kHz

20 kHz to 50 kHz

50 kHz to 100 kHz

100 kHz to 1 MHz
1 MHz to 4 MHz

4 MHz to 8 MHz

100 mV range (10 mV to 120
mV)
1 Hz o 40 Mz
40 Hz to 1 kHz
1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 1 MHz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz

0.3 mVIV +3 v
0.2mViIvV + 1.1 v
03 mViV+1.1uV

TmVivV + 1.1 v

SmViV+ 11 pv

12 mVIV + 5V

.07 VIV +T v

0.2V +8uV

0.07 mV/V + 4 1V
0.07 mViv +2 1V
0.14 mVIV + 2 pv
0.3mVIV +2 0V
0.8 mV/V +2 uv
ImV/V+0.01Tmy
0.01 VIV +0.01mV
15 mviv + 0.01 mV
0.04 VIV +0.07 mV
0.04 VIV + 0.08 mV
015 VIV +0 1 mV

Remarks

HP 3458A Opt
002
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Schedule

NO : SAMM 088

(issue 3, 20 January 2014 repfacement of
SAMM 088 dated 9 July 2013}

FIELD OF CALIBRATION: ELECTRICAL
SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

lssue date ;| 20 January 2014
Valid until - 14 September 2014

Page: 40 of 63

instrument Calibrated/
Measurement Parameter Range

8. Sourcing/ Generating
instrument
AC VOLTAGE {Continue) 1V Range (0.1 Vo 1.2V)
1 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 1 MHz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz
10V Range (1 Vo 12 V)
1 Hzto 40 Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz te 1 MHz
1 MHz to 2 MHz
2 MHz to 4 MHz
4 MHz to 8 MHz
8 MHz to 10 MHz
100 V Range (10 V to 120 V)
1 Hz to 40 Hz
40 Hz to 1 kHz
1 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz
100 kHz to 300 kHz
300 kHz to 1 MHz

Calibration and
Measurement Capability
Expressed as an
Uncertainty (2)*

Remarks

0.07 mV/V +0.04 mV
0.07 mVyVINV +0.02 mV
0.14 mV/V +0.02 mV
0.3mVIV +0.02mV
0.8 mVIV +0.02mV
ImMVV + 0.1 mvy
00T VIV+0.1mV
15 mviv + 0.1 mV
004 VIV +0.7mV
004 VIV+08mV
015V +1 mV

0.07 mV/V + 0.4 mV

0. 14 mVIV + 0.2 mV
0.3mVWV+0.2mV
0.8 mViv+02mVv
ImVviv+1mvy
0.01T VWV + 1 mVY
15 mvVyiv + 1 mv
0.04 VIV +TmV
0.04 VIV +8mV
015V +001V

0.2 mMV/V +4mV
0.2 mViivV + 2 mV
0.2mviv+2mV
035 mMVIV+2mY
12mVvilvV +2mvV
4 mVilv + 0.01V

15 mviv+46.0tV

0.07 mV/V +0.2mV HP 3458A Opt

002

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA



NO : SAMM 088

Schedule

{Issue 3, 20 January 2014 replacement of

SAMM 088 daled & Juiy 2013}

FIELD OF CALIBRATION:

ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

instrument Calibrated/
Measurement Parameter

Range

6 Sourcing Generatéhg' B

instrument
AC VOLTAGE {continue)

1060 V Range (100 V {o 700 V)

Issue date : 20 January 2014
Vatid until ;14 September 2014

1Hzlo 40 Hz
40 Hz to 1 kHz
1 kHz 0 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

FPage: 41 of 62

Caiibration and
Measurement Capability
Expressed as an

Uncertainty ()"

0.4 mViV +6.04V
0.4 mmVIV+0.02V
06 mviv+002V
1.2mViiv +0.02V
3ImViv +0.02V

DC CURRENT

1 nA to +100 nA
<100 nAto =1 nA

100 nAto +1 pA
-1 pA to =100 nA
1 nAto +10 pA
10 pAto -1 pA
10 A to +100 pA
-100 pA to -10 pA
100 pAto +1 mA
-1 mA to =100 pA

1T mA to +10 mA
-10 mA to -1 mA

10 mA to +100 mA
<100 mA to =10 mA
100 mAto +1 A
-1 Ato ~-100 mA

+1Ato+10A
-f0Ato-1A

+10 Ato +100 A
100 Ao -10 A

+100 Ato +1000 A

1000 A lo =100 A

T30 pA/A + 0.04 nA
30 yAVACF 0.04 nA

20 «AA +0.04 nA
20 sAA + 0.04 nA

20 pA/A + 0.1 nA
20 pA/A + 0.1 nA

20 pAJA + 0.8 nA
20 pA/A + 0.8 nA

20 pAfA + 5 nA
20 uAJA + 5 nA
20 pA/A + 0.05 pA
20 pA/A +0.05 pA

35 pPAVA+ 0.5 1A
35 pA/A + 0.5 pA
0.11 mA/A + 0.01 mA
0.11 mA/A + 0.01 mA
5.1 mA
5.1 mA

.05 A
0.05 A

15 mA/A + 2A
15 mA/A - 2A

Remarks

HP 3458A
Opt 002

HP 3458A |
Opt 002

HP 3458A
& Guildline
9211A.

HP 34584
& Guildline
O211A.

Kyoritsu 2003

SKiM AKREDITASI MAKMAL MALAYSIA {SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule
issue date ; 20 January 2014
Valid untii : 14 September 2014

NO : SAMM (88

{issue 3, 20 January 2014 replacemerii of

SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION:

ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

5 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

0.5 mA to 10 mA
10 Hz to 20 Hz
20 Hz to 45 Hz
45 Hz to 100 Hz
100 Hz to 5 kHz
5 kHz to 20 kHz

20 kHz to 50 kHz

50 kHz to 100 kHz

Page 42 of 63

 Gaiibratiomand

Measurement Capabitity

0.6 mMAA+02 NA
4 mAA + 0.4 pA
5.5 mA/A + 1.5 A

4 mAJA + 2 A
1.5 mA/A + 2 1A
0.6 mA/A + 2 A
0.3 mA/A + 2 1A
0.6 MA/A+ 2 1A

4 mAJA + 4 1A
55 mAA + 15 pA

instriment Calibrated/
Measurement Parameter Range Expressed as an Ramarks
Uncertainty (£)*
6. Sourcing/ Generating
instrument
AC CURRENT 5 uA to 100 pA
10 Hz to 20 Hz 4 mAJA + 0,03 uA
20Hz 0 45 Hz 1.5 mAJA + (.03 A
46 Hz to 100 Hz 0.6 MAJA + 0.03 uA
100 Hz to 5 kHz 0.6 mAJA + 0.03 pA
0.05 mA to 1 mA
10 Hz to 20 Hz 4 mAIA + 0.2 1A
20 Hz t0 45 Hz 1.5 mAJA + 0.2 pA
45 Hz to 100 Hz 0.6 MA/A + 0.2 pA )
100 Hz to 6 kHz 0.3 MAJA + 0.2 1iA ng?‘(‘)%%’“

SKiM AKREDITAS! MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




schedule
issue date © 20 January 2014
Yalid until . 74 September 2014

NO : SAMM 088
{lssue 3, 20 January 2014 repiacement of
SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION: ELECTRICAL
SITE CALIBRATION: CATEGCRY |

SCOPE OF ACCREDITATION:

Page: 43 of 63

Calibration and
Instrument Calibrated/ Measurement Capabilit
Measurement Parameter Range Expressed as an ’ Remarks
~_Uncertainty {f)* -
8. Sourcing/ Generating
instrument
AC CURRENT {continue} 5 mA to 100 mA
10Hz to 20 Hz 4 mAA + D02 mA
20Hzto 45 Hz 1.5 mA/A + 0.02 mA
45 Hz to 100 Hz (0.6 mA/A + 0.02 mA
100 Hz to 5 kHz 0.3 mA/A +0.02 mA
5 kHz to 20 kHz 0.6 mAJA +0.02 mA
20 kHz to 50 kHz 4 mA/A + 5.04 mA HP 3458A
50 kHz to 100 kHz 5.5 mAA + 015 mA Opt 002
0.05Ato 1 A
10 Hz to 20 Hz 4 mA/A + (3.2 mA
20 Hz to 45 Hz 16 mMA/A +0.2mA
45 Hz to 100 Hz 0.8 mMAJA+0.2mA
100 Hz to 5 kHz T mAA + (.2 mA
5 kHz to 20 kHz IMAA+ 0.2 mA
20 kHz to 50 kHz 10 mAJA £ 0.4 mA
HP 3458A &
1AtoB50A Zenith
50 Hz/ 60 Hz 0.5 mA/A HO07098.
50 A to 1000 A
50 Hz/ 60 Hz 15 mAMA + 2 A .
40 Hz to 1 kHz 0.03 AVA + 4 A Kyoritsu 2003
RESISTANCE 00100 16 /2 + 0.05 mQ
102 t0 100 0 12 1/ + 0.056 mQ
0.1 k&2 to 1 kO 10 w2 + 0.05 mO
1 k€2 to 10 kQ 10 Y/ + 5 m
10 k€ to 100 kO 10 p€¥Q +0.05 O ng’?%%gﬁ\
0.1 M (o 1 MQ 18 10+ 2 0
1 MO ta 10 MQ 50 uyQ + 0.1 kG
10 MO to 100 MO 0.5 meyQ + 1 kO
100 MO to 1 GO 5 mO/ + 0.01 MG

SKiM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Scheduie
issue date - 20 January 2014
Yalid until - 14 September 204

NO : SAMNM 088

{Issue 3, 20 January 2014 replacement of

SAMM (188 dated 9 July 2013)

FIELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Page: 44 of 63

Calibration and
Instrument Calibrated/ Range Measurement Capabitity Remarks
Measurement Parameter Expressed as an
Uncertainty {1} o
6. Sourcing/ Generating
Instrument 1pFlot mF @ 0.6 mF/F ,
CAPACITANCE (10 Hz to 1 MHz) HP 42844
INDUCTANCE TuH o 10H @ 3.5 mH/H
{10 Hz to 1 MHz}
FREQUENCY 1 Hz to 5 GHz 0.91 pHz/Hz HPS3132A
Reference to
Pendulum
GPS-12R
Manual hold-
over
5 GHz to 27 GHz 0.89 Hz/Hz HP8563E
Reference to
Pendulum
GPS-12R
Manual hold-
over
Amplitude/ Level =20 dBm to +30 dBm 0.04 dBm HP 8902 with
{100 kHz to 2.6 GHz) 11722A
Agitent
-30 dB to +30 dB 0.27 dBm E44188 with
(2.6 GHz to 18 GHz) HP 8481A
~120 dB to +30 dB 1 dBm HP8563E
{30 Hz lo 27 GHz)
HP 8902 with
Tuned RF Level -127 dB to 0 dB 0.07 dBm $1722A
(2.5 MHz fo 1.3 GHz)
RPM generating
instruments 10 to 29 rpm 0.014 rpm
(Non-Contact) 30 to 589 rpm 0.036 rpm
60 to 99 rpm 0.07 rpm
100 to 289 rpm 0.14 rpm
300 to 598 rpm 4.37 rpm In-House
600 to 899 rpm 0.7 rpm method,
1000 to 2999 rpm 1.4 rpm ESF/0303.
3000 to 5998 rpm 3.6 rpm
6000 to 9999 rpm 7 rpm
10000 to 29999 rpm 14 rpm
30000 to 59999 rpm 36 rpm
60000 to 99999 rpm 70 rpm ]

SKiM AKREDITAS! MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NG : SAMM (88

Schedule

{Issue 3, 20 January 2014 replacement of

SANM 088 daled 9 July 2013}

FIELD OF CALIBRATION: ELECTRICAL

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

instrument Calibrated/

issue date : 20 January 2414
Yalid untit :

14 September 2014

Page: 45 of 63

Calibration and

Measurement Gapability

Measurement Parameter Range Expressed as an Remarks
Uncertainty ()"
6. Sourcing/ Generating
instrument 20 to 29 rpm 0.011 rpm
30 to 59 rpm 0.016 rmpm
RPM generating 60 to 99 rpm 0.029 rpm
instruments 100 to 299 rpm 0.07 rpm
(Contact Measurement) 300 to 599 rpm 0.16 rpm In-House
600 to 999 rpm 0.29 rpm method
10006 to 2999 rpm 0.7 pm ESFJ,‘OSD:S
3000 1o 5999 rpm 1.6 rpm
6000 to 9939 rpm 2.9mm
10000 to 12999 rpm 7 rpm
13000 to 25999 rpm 8 rpm
26000 (o 29999 rpm 14 rpm
7. High Voltage Tester
DC VOLTAGE O kV to 9.9 kV S5mvyivV+2Vv
10 kV to <20 kV 20 mviv
20 kV to 35 kV 10 mv/v
>35 kV to 40 kV 20 mvViv
TDV 20 ADS
Fluke 80K-40
AC VOLTAGE {0 kV to 9.9 kV) @ 50/60Hz TmViV+3V
(10 kV to 20 kV) @ 50/60 Hz 7 mVAV + 30V
(20 kV to 28 kV) @ 50/60 Hz 50 mviIv

Signatories:
1. Mohd. Fahimy Bin Ahmad Ta’adin
2. Mohd. Fikri Bin Mohd Nor

g

Syahref Bin Shari

SKiM AKREDITAS! MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

Issue date : 20 January 2014
Valid until : 14 September 2014

MS IBOALC 170028

NO : SAMM 088
(lssue 3, 20 January 2014 replacement of
SAMM 088 dated @ July 2013)

Page: 46 of 63
FIELD OF CALIBRATION: TEMPERATURE

SCOPE OF ACCREDITATION:

Calibration and |
Instrument Cahbf'ated! - Range iieasurement Capahiiity Remarks
Measurement Parameter Expressed as an
__ o __Ungertainty (&)’ ]

Liguid in-glass (3 °C to 200 °C 2°C Comparisen
Thermormeter method
{Partial immersicn} Using

{PRT 100)

Signatories:
1. Mohd Dali Bin Silam

2. Abdut Jalil Baharudin
3. Zulkifli Ahmad

SKIM AKREDITAST MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA



Schedule
tssue date ;| 20 January 2014
Walid until : 14 September 2014

IS ISCHEC 17025

NO : SAMM 088

{Issue 3, 20 January 2014 repiacement of
SARMM 088 dated 9 July 2013

Page: 47 of 63

FIELD OF CALIBRATION: TEMPERATURE

SCOPE OF ACCREDITATION:

instrument Calibrated/ : Caiibratiog andb’rt
Measurement Range Measurement Capability Remarks
Parameter Expressgd as an
L Uncertainty (k)
Liquid-in-glass -80°C o 0 °C (.05 °C Comparison
thermometer 3°C io 80 °C 0.03 °C method using
{Total Immersion) 80 °C to 250 °C 0.05 °C {PRT ,PH100)
250 °C o 500 °C 0.10 °C
Platinum Resistance ~80°C to 260 *C 0.05 °C Comparison
Thermometer 250 °C to 600 °C 01 °C method using
600 °C 1o 950 °C 0.5 °C SPRT & PRT
Thermocouple - 80 °C fo 250 °C 0.5 °C Comparison
250 °C 1o 950 °C 0.6 °C method using
Platinum
resistance
thermometer
(PRT.Pt100 Yand
Standard
Thermocouple
Type R
Psychrometer 0°C to 50 °C 0.5 °C Comparison
Thermohygrograph 35 % 10 95 % RH 3.0 % RH Method Using
Thermohygrometer Wet and Dry bulb
base on BS
1339-1 2002
Comparison
Temperature swilch -50 °Cto 10°C 1eC method Using
10 °C to 100°C 2°C {PRT ,Pt 100 and
100 °C to 600 °C 3°C Thermocouple
Type R
Mechanical - 80 °C to 50 °C 0.1 °C Comparison
thermometer 50 °C to 600 °C 1.6 °C method Using
{PRT ,Pt 100 and
Thermocouple
Type R
Temperaiure Conlrolled -B80°C to 200°C 0.8 °C AS 2853-1986
Enclosure 200 °C to 400 °C 1.2 °C

SKitd AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




NO : SAMM 088

Scheduie

issue date : 20 January 2014
Valid untit : 14 September 2014

S ISOAEC 17025

{issue 3, 20 January 2014 replacement of

SAMM 088 dated 8 July 2013)

Page: 48 of 63

FIELD OF CALIBRATION: TEMPERATURE

SCOPE OF ACCREDITATION:

Calibration and
instrument Galibrated/ Range Measturement Capability Remarks
Measurement Parameter Expressed as an
 Uncertainty () | R
Temperaiure Calibrator - 30 °C o 400 °C .1 °C EA-10 /13 (EAL
{Dry block) 400 °C to 950 °C 1.2 °C Guideiine
for calibration of Dry
| block Catibrator)
Temperalure Indicating
Instruments
K - type ~200°C o 0°C 0.4 °C
0 °C to 1300 °C 0.4 °C
J - type -200°Cto 0 °C 0.3°C
0°C to 1100 °C 0.3¢C
- - 0, Q ¢
T - type Jaele 0o Calibration by
’ : Electrical simulation
) a o o using Temperature
E-type {}2%) 1((): é%g Dé 82 OC Pressure Calibrator
o and Documenting
R - type 0°C to 1000 °C 13 0 Process Calibralor
1000 °C to 1700 °C 1.1 °C
5 - type 0°C to 1000 °C 1.3 °C
1000 °C {0 1700 °C 1.2 °C
Pt 100 ~200°C to 0 °C 0.2 °C
0°C to 800°C 0.5°C
Signatories:
1. Mohd Dali Bin Silam

2. Abdul Jalil Baharudin

3. Zulkifli Ahmad

SKiM AKREDITASI MAKMAL MALAYSIA (SANMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule
lssue date ; 20 January 2014
Vatid until : 14 September 2014

NO : SAMM 088

(Issue 3. 20 January 2014 replacement of
SAMM 088 dated 9 July 2013)

Page: 49 of 63
FIELD OF CALIBRATION: TEMPERATURE

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Calibrationand | ]
. ‘ Measurement
instrument Calibrated/ . )
iMeasurement Parameter Range E Capability Remarks
xpressed as an
| _Uncertainty ()"
Humidity Chamber 20 % to 95 % RH 2.0% of RH AS 2853-19086
BS239-1:2002
Temperature Gontrolled - 60 °C to 200 °C 0.8 °C
Enclosure 200 °C to 400 °C 1.2 °C AS 2853 -1986
400 °C to 950 °C 2 °C
Temperature Indicating
Insiruments
K - type -200°Cto ©°C 0.4 °C
0 °C to 1360 °C 0.4°C
J - type -200°C 1o G°C 0.3
0°C o 1100 °C 0.3°C
- &} O, s
T-type 020%0 tf;go{) Gg 32 Og Calibration by
i Electrical simulation
PR, o using Temperature
E - type - 200°C o G °C 0.4 °C L
0°C to 900 °C 0.3 °C Pressure Callbrglor
and Documenting
R - type 0°C 1o 1000 °C 13 ¢ Process Calibrator
1000 °C to 1700 °C 1.1 °C
S - type 0°C to 1000 °C 1.3 °C
1000 °C to 1700 °C 1.2 °C
Pt 100 -200°C to 0 °C 0.2 °C
0 °C to 800 °C 0.5°C
Signatories:
1. Mohd Dali Bin Silam

2. Abdul Jalil Baharudin
3. Zulkifli Ahmad

SKIM AKREDITAST MAKMAL MALAYSIA (SAMM)
L ABORATORY ACCREDITATION SCHEME OF MALAYSIA




NGO : SAMM (88

{Issue 3, 20 January 2014 replacement of

SAMM D88 daied € July 2013}

Schedule

FIELD OF CALIBRATION: TEMPERATURE

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Instrument Catibrated/
Measurement Parameter

Temperature Sensor with
Incicator

-Pt100

-Thermocouple

0°C to 300 °C

301°C 10 600° C

0 “C o 300°C
301°C 1o 600°C

601°C to 950°C

issue date : 20 January £014

Yalid until : 14 September 2014

Page: 50 of 83

Calibration and
Measurement Capability
Expressed as an

_..Uncertainty (£)"

015 °C

0.26 °C

0.15°C
6.26°C

1.1°C

Remarks

Calibration by
comparison
method using:

1-PH100 &
Type R
Thermocouple
as reference
standards

2-Dry Block
Catibrator

Signatories:

1. Mohd Dali Bin Silam
2. Zulkifli Ahmad

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM}
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Sehedule

Issue date | 20 January 214

Yalid uniil : 14 September 2014 e
FAS 1SOAEC 17028

NG : SAMM 088
{Issue 3, 20 January 20014 replacement of
SAMM (88 dated & July 2013)

Page: 51 of 63
FIELD OF CALIBRATION: DIMENSIONAL

SCOPE OF ACCREDITATION:

T R
instrument Calibrated/ Measuremeni Capability
iMeasuremeni Parameter Range Expressed as an Remarks
Uncertainty ()" |
5auge Block 0.5 mm fo 100 mm {01+ 100 pm Gauge Block
100 mm o 250 mm Linm
Gauge Block
{Imperial units) (.05 inch to 4 inch {0.004 + 1.0 L) pinch Gauge Block
L ininch
Bevel Protracior 0 fo 360 degrees : 3 minute
Graduation 5 min. 0.5 degree Angle Block
Graduation 1 deg.
Snap Gauge / Caliper Up to 200 mm 5 pm tni. Measuring M/c
Gauge
Micrometer 0.601 mmic 100 mm 2 um Gauge Block
Caliper G.07 mm to 300 mm 7 pm
.01 mm,to 600 mm 9 pm Caliper Checker
0.01 mm to 1006 mm 12 gm
Height Gauge 0.01 mm to 600 mm 10 pm Caliper Checker
Catiper Checker 20 mmto 300 mm 3 um Long Gauge Block
301 mm to 600 mm 6 um
Calibration Tester 0 mm to 25 mm 2 pm Sylvac Probe /Gauge
Block
Dial / Digital Test 0.001 mm to 100 mm 2 pm Dial gauge lesting
Indicator machine
Diaf / Digital Gauge 0.001 mm to 100 mm 2 m Dial gauge testing
machine
Dial / Digital Thickness 0.01 mm to 50 mm 5 urm Gauge Block
Gauge n
Depth Micro-Checker 0mm to 300 mm 6 um Gauge Block / Pre.
Height Gauge

SKIM AKREINTASH MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




schedule
issue date 1 20 January £044
Yalid until : 14 September 2014

NG : SAMM 088

{Issue 3, 20 January 2014 replacement of
SAMM 088 dated 9 Juty 20613)

Page 52 of B3
FIELD OF CALIBRATION: DIMENSIONAL

SCOPE OF ACCREDITATION:

Calibration and
Instrument Calibrated/ Range iieasurement Capability Remarks
Measuremeni Parameter Expressed as an
Uncertainty (£}* R
Feeler Gauge 0.005 mmte 2.0 mm 3 pm Sylvac Probe
Glass Scale up to 200 mm 3.8 pm Uni. Measuring M/c
200 mm to 300 mm 5.6 ym
Grind Gauge/Fine Gauge | 0.001 mm to 015 mim 2 pm Sylvac Probe
Height master 0.001 mm io 600 mm 6 um Pre. Height Gauge /
(Gauge Block
Ruler 0.1 mm {o 2000 mm 0.1 mm Linear scaie
Mu-checker 0.1 mm to 2000 pm 2 um Gauge Block
Precision Height Gauge ¢.001 mm to 600 mm 4 ym Gauge Block
Straight Edge 0 mm to 800 mm 1.5 um Sylvac Probe / Straight
edge
Tape Upto to 10m 0.5 mm Linear scale
Upto to 20 m 0.7 mm
Upto to 30 m 0.9 mm
Upio to 50 m 1.3 mm
Upto to 100 m 2.2 mm
Thickness Foil 0.001 mm to 2.0 mm 3 pm Syivac Probe
Setting/Standard Rod up to 100 mm 0.8 ym Universal Length
101 mm to 200 mm 1.6 ym Machine and Gauge
201 mm to 300 mm 2.4 gm Block
301 mm to 400 mm 3.2 um
401 mm o 500 mm 4.0 pm
501 mm to 600 mm 4.8 ym
Plain Pin or Plug Gauge 0.1 mm to 50 mm 0.5 ym Universal Length
{Diameter Oniy) Machine

SKitd AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

NG : SAMM 088
{issue 3, 20 January 2014 replacement of
SANMM 0BE dated G July 2013)

FIELD OF CALIBRATION: DIMENSIONAL

SCOPE OF ACCREDITATION:

issue date : 20 January 4014
Vatid until ;14 September 2014

Page: 53 of 63

instrument Calibrated/

Range
Measuremeni Parameter g

Calibration and
Measurement Capabhility
Expressed as an
Uncertainty (&}

Remarks

Lip to 50 mm
50 mm to 75 mm
75 mm to 100 mm
100 mm to 150 mm
150 mm to 200 mm

Plain Ring Gauge
{Diameter Only}

Thread Plug Gauge up to 50 mm

(Simple Pitch Diameter}

0.5 um Universal Length
0.7 pm Machine and Gauge
0.9 um Biock

1.2 jin

1.7

2 um Universal Length

Machine
(In-house Method)

Signatories:

1. Hasnah Bt Hassan

2. Abdui Jalil Baharudin
3 Mohd Hashim Effandi
4, Mohd Amri Abd Aziz

FIELD OF CALIBRATION: DIMENSIONAL
SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

instrument Calibrated/

Ran
Measurement Parameter ange

Calibration and
Measurement Capability
Expressed as an
Uncertainty (£)*

Remarks

Profile Projector T mmio 200 mm 5 um
{(X orY axis only) . c

2017 mm to 3060 mm 7 Jm Glass Scale
Surface Table/Plate 2500 mm x 1600 mm 3 um/m

Levelnic / Plankator

Signatories:

Hasnah Bt Hassan
Abdul Jalil Baharudin
Mohd Hashim Effandi
Miohd Amri Abd Aziz

L=

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

issue date - 20 January 2014
Yatid until : 14 September 2(+i4

RS SO 17025

NG : SAMM 088

{Issue 3, 20 January 2014 replacement of

SAMM 088 dated 9 July 2013}

FIELD OF CALIBRATION: WNMASS

SCOPE OF ACCREDITATION:

Page: 54 of 63

Calibration and
instrument Calibrated/ ieasuremeni Capabiiity
Measurement Parameter Range Expressed as an Uncertainty Remaris
()"
Standard Weighis 1 mg 0.002 mg
Ctass E2 , F1, F2, M1, M2 Z2mg .002 mg
& M3 5mg {.002 my
1 my 0.002 my
20 mg 0.0063 myg
50 mg 0.004 mg
100 mg 0.005 mg L
200 mg 0.006 mg B?;fff;lﬁgim'
500 mg 0.008 mg A o
1g 0.010 mg c,o_mp‘aruson
24 0.012 mg using: ABBA
5 g 0.016 mg we|ghmg scheme
10g 0.020 mg for weighis of
20 4 0'025 mg OIML classes E2
50 g O 03 mg and F1; and AB,
) AB weighing
100 g 0.05 mg h for
200 g 0.10 mg SCheme 10
500 g 0.23 mg weighis of OIML
1kg 05 mg classes F2 and
, " helow.
2kg 1.0 mg
5ky 3.0 mg
10 kg 16 mg
20 kg 32 mg
50 kg 78 mg
Weights Blocks 1mgtoilg 2 mg Mass comparison
AbovelOglob0g 3mg using AB, AB
Above 50 gto 100 g 5 my waighing
Above 100 gto 200 g 9 mg scheme.
Above 200 g to 500 g d.02¢g
Above 00 gto 1 kg 0.05¢g
Above 1 kgto 2 kg 0.09¢g
Above 2 kg to 5 kg 0.2¢g
Above 5 kg to 10 kg 05¢g
Above 10 kg to 20 kg 08g
Above 20 io 30 kg 1.3g
Above 30 kg to 60 kg 26¢g
Above 60 kg to 100 kg 0.02 kg
Above 100 kg o 200 kg 0.02 kg
Above 200 kg to 500 kg 0.04 kg

SKIM AKREDITAS! MAKMAL MALAYSIA (SAMIV)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Schedule

NG : SAMM 088
{Issue 3, 20 January 2014 repiacement of
SAMM 088 dated 9 July 2013}

FIELD OF CALIBRATION: MASS

SCOPE OF ACCREDITATION:

issue date : 24 January 2014
Valid until 14 September 2414

Page: 55 of 63

instrument Calibrated/

Calibration and
Measurement Capability

Measurement Parameter Range Expressed as an Uncertainty Remarks
Spring /Hanging Scale Lip to 5 kg 16 g

Up to 20 kg 3y

Up o 50 kg 62g

Up to 100 kg 0.13 kg

Signatories:
1. Abdut Jalif Baharudin
2. Mohammad Najib Kamaruddin
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Schedule

issue date : 20 January 2014
valid until ;. 14 September £G14

WS ISOAEG 17025

NO : SAMM G88
{issue 3, 20 January 2014 replacement of
SAMM 088 dated 9 July 2013)
Page: 56 of 63
FIELD OF CALIBRATION: MASS
SITE CALIBRATION: CATEGORY |
SCOPE COF ACCREDITATION:
" Calibration and i
Instrument Calibrated/ Rande Measurement Capabifity Remarks
Measurement Parameter 9 Expressed as an Uncertainty
&P
Analytical Balanice Uptoblg 0.13 mg Reference E2
Upte 100 g 0.15 my
Uplo 200 g 1.3 mg
Balance / Scale Upto 1000 g 2my Reference F1/F2
(Triple Beam, Single Upto 2000 g 0.02¢g
Beam Spring, Top Pan, Up to 5000 g 0.02g
Mechanical & Electronic) Up to 10000 g 0.2g
Up to 20 kg 0.24g
Up to 50 kg 2g
Up to 100 kg 13 ¢ Reference M2
Up to 200 kg 0.03 kg
Up to 500 kg 0.1 kg
Electrical and Mechanical Up to 1000 kg 0.27 kg Reference M2
Piatform Balance
Up to 2000 kg (.66 kg
Signatories:
1. Abdul Jalil Baharudin
2. Mohammad Najib Kamaruddin

SKiM AKREDITAS! MAKMAL MALAYSIA (SAMM)}
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Scheduie
issue date ; 240 January 2014
Yalid untif : 14 September 2014

NO : SAMIM 688
{Issue 3, 20 January 2014 replacement of
SAMM 088 dated 9 Juty 2013)

Page: 57 of 63
FIELDS OF CALIBRATION: FORCE & TORQUE

SCOPE OF ACCREDITATION:

Caiibration and
instrument Calibrated/ Measurement Capability
Measurement Parameter Range Expressed as an Remarks
- Uncertainty (£3"
Force Measurement
ISC 376 : 2004
Proving Rings/l.oad { kaf to 100 kgf 0.01 kgf LC 100 kgf
Cells 101 kgf to 560 kof 0.1 kgf LC 500 kgt
501 kgf to 1000 kgf 0.6 kgf LC 1000 kgf
1001 kgf to 5000 kgf 2 kgf LC 5000 kgt
5001 kgf io 10000 kgf 20 kgf L 10000 kgf
10001 kgf to 30000 kgf 80 kgf [.C 45000 kgf
Push-pull/ Force Gauge 1 gf to 6 kgf 16 gf ASTM E74-95
5 kgf to 20 kgf 31 of Reference F1 & F2
20 kgf to 50 kgf 62 gf
50 kgf to 100 kgf 124 gf
Gramme/ Dial Tension 1 gf to 50 of 1 of ASTM E74-95
Gauge 50 gf to 500 gf 6 gf Reference F1 & F2
500 gf to 2000 of 30 gf
Torgque Measurement
Comparison with
Torgue wrench 0 Nmito 1 Nm 0.07 Nm torque transducers
1 Nm {o 50 Nm 0.04 Nm with reference fo BS
51 Nm o 100 Nm 0.3 Nm EN ISO 6789 : 2003
101 Nm to 500 Nm 1 Nm Transducer 2 Nm
Transducer 50 Nm
Transducer 100 Nm
Transducer 500 Nm
Torque meler and O0Nmito1 Nm (3.005 Nm BS 7882 ; 2008
analyser 1 Nm to 50 Nm 0.045 Nm Reference F2 & M2
51 Nm to 100 Nm 0.3 Nm
101 Nm to 500 Nm 0.4 Nm

Note: LC (Load Cell)

Signatories:
1. Abdul Jalil Baharudin
2. Noor Azam lsmail

b

Abdul Latip Alias

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
LABORATORY ACCREDITATION SCHEME OF MALAYSIA




Scheduie

issue date ; 28 January 2014
Yalid until ; 14 September 2014

1S ISOMES 17025

NO : SAMM (88
{Issue 3, 20 January 2014 replacement of
SAMM 088 dated 9 July 2013}

Page: 58 of 63
FIELD OF CALIBRATION: FORCE

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

Calibration and o -
instrument Caiibrated/ Rande Measurement Capability Remarks
Measurement Parameter 9 Expressed as an Uncertainty
£}
Universal Testing Machine/ BS ET{;%S 4?506“
Compression mode e -iOO “af
(tension mode up to 0 kof to 100 kof 0.01 kgf LG 200 kgf
5000kgf) 101 kgf to 500 kgf 0.1 kgf LG 1000 kgf
501 kgf to 1600 kgf 0.6 kgf UG 8000 kgf
1001 kgf to 5000 kgf 2 kof L 10000 kgf
5001 kaf to 10000 kgf 20 kgf L& 80000 kgf
g
10001 kgf to 80000 kgf 60 kyf LG 260000 [nf
80001 kgf to 200000 kgf 400 kgf 9
Charpy / 1zod Impact 1 Joule to 300 Joules 1 % of reading BS 131-7 : 1998
Tester

Note : LC (Load Cel)

Signatories:

1. Abdul Jalil Baharudin
2. Noor Azam lsmail

3 Abdul Latip Alias

SKIM AKREDITASI MAKMAL MALAYSIA (SAMM)
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NO : SANIM 088

Schedule

{lssue 3, 20 January 2014 replacemeant of

SAMM 088 dated © July 2013)

FIELD OF CALIBRATION: PRESSURE

SCOPE OF ACCREDITATION:

Instrument Calibrated/

issue date : 24 January 2014
Yalid until ;14 September 2014

Page: 59 of 63

~ Calibration and
Measurement Capabiiity

Measurement Parameter Range Expressed as an Remarks
Uncertainty {&}* -
Comparison with
Dead YWeight Tester
based on BS EN
837-4, 837-2, 837-3
Pressure measuring device 1 psi to 100 psi 0.01 % of pressure ADWT

((Gas medium)

Pressure measuring device
(Gl medium)

Vacuum gauge

Low Pressure Measuring
Devices

Mercury Manometer
Water Manomeler

Deadweight Tester

101 psito 1600 psi

10 psito 800 psi
801 psi fo 16000 psi

16 0001 psi to 40000 psi

Ambient to 67 cm Hg

(0 psi to 1500 ram Hy
0 psi to 1500 mm H0

10 psi to 40 000 psi

0.01 % of pressure

0.04 % of pressute
0.01 % of pressure

0.02 % of pressure

0.1 % of pressure

2 mm Hg
3 mm HO

.02% of pressure

ADWT

DWT
DWT

Based on

BS EN 837-1
BS EN 837-2
BS EN 837-3

Mercury Manometer

Reference Pressure
Balance

Cross float method
OIML R110 1994(E)
NCSt. RISP-4 2000
EAL G26/EA-4/17
JULY 1997

Pressure Baiance

Note: ADWT (Air Dead Weight Tester)
DWT (Dead Weight Tester)

Signatories:

1. Abdul Jalil Baharudin

2. Noor Azam Ismail

3. Abdul Latip Alias
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NO : SAMM 088

Schedule

(issue 3, 20 January 2014 replacement of

SAMM 068 dated 9 July 2013)

FIELD OF CALLIBRATION: PRESSURE

SITE CALIBRATION: CATEGORY |

SCOPE OF ACCREDITATION:

instrument Calibrated/
Measurement Parameter

Pressure measuring device
(Qil medium)

Vacuum Measuring
Devices

Range

Issue date : 20 January 2014
Valid until : 14 September 2014

Page: 60 of 63

Calibration and
Measurement Capability

0 psi to 500 psi
0 psi to 1000 psi
0 psi to 3000 psi
0 psi to 4500 psi
0 psi to 7500 psi
0 psito 10 000 psi
0 psi to 12 000 psi
0 psi to 16 00 psi

Ambient to -70 cm Hg

Remarks

Expressed as an

Uncertainty (£)*

0.7 % of pressure BS EN 837-1
0.7 % of pressure BS EN 837-2
0.6 % of pressire BS EN 837-3
0.4 % of pressure

0.4 % of pressure Pressure Balance

0.7 % of pressure
0.6 % of pressure
0.6 % of pressure

1.0 % of pressure

Pressure Gauge

0 bar {o 20 bhar

0.5 % of pressure

Pressure
Calibrator

Pressure
Calibrator

Signatories:

1. Abdul Jalil Baharudin

2. Noor Azam lsmail
3. Abdul Latip Alias
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NO : SAMM 088

Schedule

{issue 3, 20 January 2014 replacement of

SAMM 088 dated @ July 2013)

FIELD OF CALIBRATION: VOLUMETRIC

SCOPE OF ACCREDITATION:

instrument Calibrated/
Measurement Parameter

Bulb Pipette

Graduated Pipetie

Measuring Cylinder
{(5ml to 2000ml)

Burette

Beaker & Flasks
(5ml to 2000ml)

Piston-cperated Volumetric
apparatus

Range

Tmito5ml
5mlto 100 mi

1mito5ml
5 mlto 100 mi

5 ml to 100 mi
100 ml to 500 ml
500 ml to 1000 ml
1006 ml to 2000 mi

1 ml to 50 ml

5 ml to 100 m
100 ml to 1000 ml
1000 ml to 2000 mi

10yl to 20 i
20 pl fo 50 pl
50 i to 100 pl
100 pl to 200
200 yl to 500
500 4 to 1000 W
1600 pl to 5000 pl
5000 1l to 10000 pl

Uncertainty {£}*

Issue date : 20 January 204
Valid until ;14 September 2014

RS ISOHEC 17028

Page: 61 of 63

Calibration and
Measurement Capability
Expressed as an

Remarks

0.008 mi
0.03 mi

0.008 m!
0.03 mj

0.05 mi
0.5 ml
2.0 ml
3.0ml

0.056 ml

1.0mi
3.0 mi
5.0 mi

0.03
0.09
0.15 pl
0.4 pl
0.8 pul
1.8 pl
3.5l
20 pl
40

Cal Procedure No
TP 0002 REVZ.D
Ref: iSO 4748

Cat .Procedure No
TCP 0002 REV2.0
Ref: 1ISO 4748

Cai .Procedure No
TCP 0001 REV2.0
Ref: ISO 4748

Cal .Procedure No
TCP 0003 REV2.0
Ref: [SO 4748

Cal Procedure No
TCP 0004 REV2.0
Ref: 1S0O 4748

No. TCP/0005
REV.0.0
Based on I1SO 8655-
6:2002

10000 pl
Signatories:
1. Mohd Dali Bin Silam
2. Hasni Jamaludin
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Schedule

Issue date ; 28 January 2014
Walid until : 14 September 2014

KIS IBONEC 17025

NO : SANMM 088

(Issue 3, 20 January 2014 replacement of

SAMM 088 dated 9 July 2013)

FIELD OF CALIBRATION: HYDROMETER

SCOPE OF ACCREDITATION:

Page: 62 of 83

instrument Caiibrated/
Measuremeni Parameter

Range

Density Hydrometer

0.600 g/mi to 0.650 g/m

Calibration and
Measurement Capability
Expressed as an
Uncertainty {(£)*

Remarks

0.001 gimi

Calibration

(0.650 g/m! to 0.700 gimi {graduation 0.00056g/mi} Procedure
MDL 0001
0.700 g/ml 1o 0.750 gimi Rev 1.0
0.750 giml to 0,800 giml Comparison
Method
0.860 g/ml to 0.850 g/mi BS 718:1991

0.850 g/ml to 0.900 gfml

(.900 g/ml to 0.950 g/mi
(.950 g/ml to 1.000 g/mi

1.000 g/mi to 1.050 g/mi
1.060 g/ml to 1.100 g/m|

1.100 g/ml to 1.150 g/ml
1.150 g/ml to 1.200 g/ml

1.200 g/ml to 1.250 g/ml
1.250 g/mi to 1.300 g/ml

1.300 g/ml to 1.350 gimi
1.350 g/ml to 1.400 g/ml

1.400 g/mi to 1.450 g/mi
1.450g/ml to 1.500 g/m|

Signatories:
1. Mohd Dali Bin Silam
2. Hasni Jamaludin
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Issue date : 20 January 2014
Yalid until : 14 September 2014

ME ISOEC 17025

MO SAMM (88
{Issue 3, 20 January 2014 replacement of
SAMM 088 dated 9 July 2015

Page: 63 of 63

FIELD OF CALIBRATION: HYDROMETER

SCOPE OF ACCREDITATION:

Caiibration and
instrument Caiibrated/ R iMieasurement Capabilify )
ange Remarks
Measurement Parameter Expressed as an
Uncertainty (£)* .
Temperature
1. Specific Gravity 0.6 to 0.65 0.001 Cal.
Hydrometer 0651007 (Graduation (.0005) Procedure No.
6.7t 0.75 MBDL ¢002
.75t 0.8 Rev.1.0
0.81t00.85 Reference: BS
085t0 08 718:1991
0.8100.95
0.95tc 1
140 1.1
T1101.2
1.2101.3
130 1.4
141015

Signatories:
1. iohd Daii Bin Siiam
2. Hasni Jamaludin
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