(English Translation)

Certificate of Accreditation

IAJapan hereby accredits the following conformity assessment
body as a calibration laboratory of Japan Calibration Service
System (JCSS).

Accreditation Identification:JCSS 0039 Calibration
Name of Conformity Assessment Body:
Japan Electric Meters Inspection Corporation
Name of Legal Entity:
Japan Electric Meters Inspection Corporation
Location of Conformity Assessment Body:
4-15-7, Shibaura, Minato-Ku, Tokyo 108-0023, Japan
Scope of Accreditation:
Time & Frequency & Rotational speed, Pressure, Mass,
Length, Electricity (Direct Current & Low Frequency),
Humidity, Temperature, Electricity (High Frequency) &
Electromagnetic Fields, Torque, Photometry (as attached)
Accreditation Requirement:
ISO/IEC 17025:2017
Accreditation Requirements in the Section 6 of
Accreditation Scheme(JCSS) 3rd Edition

Effective Date of Accreditation: 2020-11-16
Expiry Date of Accreditation: 2023-03-21
Date of Initial Accreditation: 1994-08-01

KISHIMOTO Isao
Chief Executive, IAJapan
National Institute of Technology and Evaluation

- International Accreditation Japan (IAJapan) is a laboratory accreditation body which has signed MRAs of ILAC
(International Laboratory Accreditation Cooperation) and APAC (Asia Pacific Accreditation Cooperation).

- MRA requirements are, in addition to relevant international standards and guides, requirements for participation in
proficiency testing programs, surveillance and reassessment, and the policy for the traceability of measurement for MRA

urpose.

- ]Phis laboratory fulfills ISO/IEC 17025:2017 General requirements for the competence of testing and calibration
laboratories. This accreditation means this laboratory meets both the technical competence requirements and management
system requirements that are necessary for it to consistently deliver technically valid test resucllts and calibrations (refer to
joint ISO-ILAC-IAF Communiqué dated April 2017).

- This accreditation information is the information as of the effective date of accreditation. The latest accreditation
information can be found on the IAJapan website.



Attachment
General Field of Calibration . Time & Frequency & Rotational speed
Date of Initial Accreditation of the Field : 2004-12-24
Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility
Calibration and Measurement Capabilities

Calibration Procedures# and Expanded Uncertainty
Type of In;ﬁmrll%ntsfbc/l[aterlals Range (Level of Confidence
Y b ealibmate Approximately 95 %)
Frequency 3.0 x 10710
Generator Fram | Hzupris 110 MEz (Relative expanded uncertainty)
Frequency 3.0 x 10710
Counter Fram 1 1z 5p10100 Miz (Relative expanded uncertainty)
. From 0.1 s less than 1 s 0.0030s
Time-Interval
Source From 1 s less than 10 s 0.004 s
*1 From 10 s up to 60 s 0.01s
Time & Frequency Igfe}i{lilr:rtxicc;n by
Count tc.
ounter, etc MeasirEmen Up t0 99.99 s 0.006 s
Time-Interval (rate) *2
Measuring - From 0.1 s less than 10 s 0.0003 s
Equipment Calibration by
TirieTatsmval From 10 s up to 60 s 0.003 s
Measurement More than 60 s
up to 3600 s 108 s
From 1 rpm up to 50 000 rpm 0.060 rpm
Tachometer
More than 50 000 rpm up to 100 000 rpm 0.065 rpm

#All Calibration Procedures are in-house procedures developed by this laboratory.

*1 : Limited to Withstand Voltage tester.

*2 : Limited to the frequency of Crystal oscillator is 32.768 kHz.

Note: In the CMC column, the values of Frequency Generator and Frequency Counter exclude sources of uncertainty
attributed to a unit under test, the values of Time-Interval Source, Time-Interval Measuring Equipment and
Tachometer include sources of uncertainty attributed to a unit under test.
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Laboratory’s permanent facility/On-site Calibration : On-site Calibration
Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Frequency 1.0 x 106
Generator Btsenny: | Ke gt M) il (Relative expanded uncertainty)
Frequency 1.0 x 10°¢
Counter Fooen, | i mpiin 40 e (Relative expanded uncertainty)
ThmeTterval From 0.1 s less than 1 s 0.0030s
Source From 1 s less than 10 s 0.004 s
Time & Frequency | 1 From 10 s up to 60 s 0.01s
Counter; ete, . _ From 0.1 s less than 10 s 0.0003 s
Time-Interval | Calibration by
Measuring Tie-Taterval From 10 s up to 60 s 0.003 s
Equipment Measurement More than 60 s 0.09 s
up to 3600 s )
From 1 rpm up to 50 000 rpm 0.060 rpm
Tachometer
More than 50 000 rpm up to 100 000 rpm 0.065 rpm

#All Calibration Procedures are in-house procedures developed by this laboratory.
*1 : Limited to Withstand Voltage tester.

Note: The values in the CMC column include sources of uncertainty attributed to a unit under test.
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General Field of Calibration : Time & Frequency & Rotational speed

Date of Initial Accreditation of the Field : 2004-12-24

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and
Type of Instruments/Materials
to be calibrated

Range

Expanded Uncertainty
(Level of Confidence
Approximately 95 %)

Time & Frequency
Counter, etc.

Time-Interval

Front time
0.84 us, 1.56 ps

Measuring
Equipment

(Voltage : From 100 kV Front time
Calibration by up to 500 kV) 2.8 %
Time-Interval (Time to half-value
Measurement 60 ps)
(Lightning Time to half-value
impulse 60 us
waveform) (Voltage : From 100 kV Time to half-value
up to 500 kV) 2.0 %
(Front time
0.84 pus, 1.56 ps)
Front time
200 ps, 300 ps
(Voltage : From 180 kV Front time
Calibration by up to 500 kV) 2.3%
Time-Interval (Time to half-value
Measurement 2 500 us)
(Switching Time to half-value
impulse 2 500 us
waveform) (Voltage : From 180 kV Time to half-value
up to 500 kV) 1.2 %
(Front time

200 ps, 300 us)

#All Calibration Procedures are in-house procedures developed by this laboratory.
*1 : Limited to Withstand Voltage tester.
*2 : Limited to the frequency of Crystal oscillator is 32.768 kHz.
Note: In the CMC column, the values of Time-Interval Measuring Equipment include sources of uncertainty attributed

to a unit under test.
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General Field of Calibration : Pressure

Date of Initial Accreditation of the Field : 2015-09-11

Laboratory’s permanent facility/On-site Calibration: L.aboratory’s permanent facility

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
From -90 kPa up to -10 kPa 27 Pa
g From 10 kPa up to 100 kPa 29 Pa
e More than 100 kPa 73 Pa
Pressure Gauges p & up to 700 kPa
- ressure More than 700 kPa
(Digital tr 7 VP 0.52 kPa
Pressure Gauges) — DR d
Liquid From 1 MPa up to 7 MPa 0.71 kPa
Gauge More than 7 MPa up to 70 MPa 5.3 kPa
Pressure Pressure
SHIEE From -90 kPa up to -10 kPa 0.2 kPa
GSS; From 10 kPa up to 100 kPa 0.5 kPa
Mechanical Type Pressure Moo thstn. 100 <ba 2.0 kPa
Pressure Gauges Eprio 700 s,
More than 700 kPa up to 7 MPa 11 kPa
Liquid From 1 MPa up to 10 MPa 12 kPa
Gauge More than 10 MPa
Pressure up to 100 MPa 0.13 MPa

#All Calibration Procedures are in-house procedures developed by this laboratory.

Laboratory’s permanent facility/On-site Calibration : On-site Calibration

Calibration and Measurement Capabilities

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
From -80 kPa up to -10 kPa 0.10 kPa
From 10 kPa up to 150 kPa 0.08 kPa
Pressure Gauges Gas
o g More than 150 kPa 0.11 kPa
(Digital Pressure up to 700 kPa '
Pressure Gauges) More than 700 kPa
up to 2 MPa il
Pressure 1p
Gauge From -80 kPa up to -10 kPa 0.2 kPa
Mechanical Type Gas From 10 kPa up to 100 kPa 0.5 kPa
Pressure Gauges Gauge More than 100 kPa 2.0 kPa
= Pressure up to 700 kPa )
More than 700 kPa
up to 2 MPa 1 ke

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

General Field of Calibration : Mass

Date of Initial Accreditation of the Field : 2015-09-11

Laboratory’s permanent facility/On-site Calibration : Laboratory’s permanent facility, On-site Calibration
Calibration and Measurement Capabilities

Expanded Uncertainty
(Level of Confidence
Calibration Procedures# and Approximately 95 %)
Type of Instruments/Materials Range Conventional mass
to be calibrated ;
Permanent On-site
Laboratory Calibration
1 mg 0.004 mg -
2 mg 0.004 mg -
Smg 0.004 mg -
10 mg 0.004 mg -
20mg 0.005 mg -
50 mg 0.006 mg -
100 mg 0.007 mg -
200 mg 0.009 mg -
500 mg 0.011 mg -
lg 0.015 mg -
2g 0.018 mg -
Weight 5¢g 0.023 mg -
10g 0.030 mg -
20¢g 0.037 mg -
50g 0.047 mg =
100 g 0.076 mg -
. 200 g 0.16 mg -
Wergt 500 ¢ 0.42 mg -
1 kg 0.80 mg -
2 kg 1.6 mg 0.03¢g
Skg 4.2 mg 0.08 g
10 kg 8.0 mg 0.15¢g
20 kg 16 mg 030¢g
From 1 glessthan 20 g 0.18 mg -
From 20 g less than 50 g 0.25 mg -
From 50 g less than 100 g 0.30 mg -
From 100 g less than 200 g 0.47 mg -
From 200 g less than 500 g 1.3 mg -
Deadweight From 500 g less than 1 kg 23 mg -
From 1 kg less than 2 kg 4.6 mg -
From 2 kg less than 5 kg 13 mg 0.03¢g
From 5 kg less than 10 kg 24 mg 0.08 g
From 10 kg less than 20 kg 46 mg 0.15¢
From 20 kg up to 25 kg 59 mg 030¢g

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

Laboratory’s permanent facility/On-site Calibration : Laboratory’s permanent facility, On-site Calibration
Calibration and Measurement Capabilities

Expanded Uncertainty
Calibration Procedures# and (Level of Confidence
Type of Instruments/Materials Range Approximately 95 %)
to be calibrated Permanent On-site
Laboratory Calibration
From 1 gupto 50 g 0.074 mg 0.11 mg
More than 50 gup to 80 g 0.12 mg 0.19 mg
More than 80 gup to 220 g 0.25 mg 0.35mg
More than 220 g up to 320 g 0.33 mg 0.48 mg
More than 320 g up to 500 g 1.9 mg 1.9 mg
More than 500 g
up 102200 g 0.013 g 0016 g
Nlon-Aut.omatlc More than 2 200 g 0.018 ¢ 0.020 ¢
Scale E ec.:tro'mc upto3200 g
Weighing More than 3 200 g 0.025 0.034
Instruments upto 8100 g ) g ) g
More than 8 100 g
up to 12 kg 013 g 0.13 ¢
More than 12 kg
aprto 21 ke 022¢g 023¢g
More than 21 kg
up'to 32 ko 029¢g 031g
More than 32 kg up to 60 kg 17¢g 1.7¢

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

General Field of Calibration : Length

Date of Initial Accreditation of the Field : 2015-09-11

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility
Calibration and Measurement Capabilities

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
From 0.5 mm 0.15 pm
up to 100 mm )
More than 100 mm 0.22 ym
Gauge Blocks up to 150 mm )
(Comparison method) More than 150 mm 0.27 um
up to 200 mm
More than 200 mm 0.32 um
up to 250 mm )
Up to 25 mm 2 pm
More than 25 mm 3
up to 50 mm Hm
Length Micrometers More than 50 mm 8 um
Measuring up t0/ 73 mmm
Tristeumsnt More than 75 mm S i
up to 100 mm
Calipers Up to 600 mm 0.04 mm
Height gauges Up to 600 mm 0.03 mm
Up to 5 mm 0.9 pm
More than 5 mm 5
Dial gauges up t0 25.4 mm Hm
More than 25.4 mm 4 i
up to 100 mm K
Upto 0.14 mm 0.9 um
Dial test indicators More than 0.14 mm
Upto 0.8 mm 2 [l
#All Calibration Procedures are in-house procedures developed by this laboratory.
Laboratory’s permanent facility/On-site Calibration : On-site Calibration
Calibration and Measurement Capabilities
Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Up to 25 mm 3 um
More than 25 mm 4
up to 50 mm Hm
Micrometers More than 50 mm
6 um
Length up to 75 mm
Measuring More than 75 mm 7 i
Instrument up to 100 mm
Calipers Up to 600 mm 0.06 mm
Height gauges Up to 600 mm 0.05 mm
Dial gauges Up to 25 mm 3 pm
Dial test indicators Up to 0.8 mm 3 pm

#All Calibration Procedures are in-house procedures developed by this laboratory.
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General Field of Calibration : Electricity (Direct Current & Low Frequency)

Date of Initial Accreditation of the Field : 1995-06-21

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
1 mQ 3.1 ppm
10 mQ 1.8 ppm
100 m€2 0.9 ppm
10 0.3 ppm
10Q 0.8 ppm
100 Q 0.5 ppm
1 kQ 1.0 ppm
10 kQ 0.6 ppm
30 kQ, 40 kQ, 50 kQ, 60 kQ, 10
70 kO, 80 kQ, 90 kO bpim
100 kQ 1.5 ppm
200 kQ, 300 kQ, 400 kQ, 500 kQ, 600 kQ, 10
700 k€2, 800 k€, 900 kQ ppm
1 MQ 1.7 ppm
10 MQ 4.2 ppm
100 MQ 6 ppm
1 GQ 10 ppm
DC Resistor 10 GQ 20 ppm
100 GQ 50 ppm
1TQ 0.5%
More than 1 m2 less than 2 mQ) 0.009 %
From 2 m€ less than 3 mQ 0.008 %
Diesr G From 3 mf2 less than 10 mg2 0.007 %
2 Lo More than 10 mQ less than 1 Q 0.004 %
Frequency More than 1 Q less than 6 Q 20 ppm
Measuring From 6 Q less than 10 Q 10 ppm
Equipment, etc. More than 10 © less than 20 O 20 ppm
From 20 Q less than 10 kQ 10 ppm
More than 10 kQ up to 9 MQ 20 ppm
More than 9 MQ up to 120 MQ 30 ppm
More than 120 MQ up to 600 MQ 0.2 %
More than 600 MQ less than 1 GQ 0.3 %
More than 1 GQ less than 100 GQ 0.4 %
More than 100 G2 up to 700 GQ 0.7%
More than 700 G less than 1 TQ 0.8 %
1 mQ 80 ppm
10 mQ 25 ppm
100 mQ 10 ppm
1Q 3.5 ppm
10 2, 100 ©, 1 kQ 4.0 ppm
DC Resistance 10 kQ 3.5 ppm
Measuring 20 kQ, 30 kQ, 40 kQ, 50 kQ, 60 kQ, 0.001 %
Equipment 70 kO, 80 kQ, 90 kQ ;
100 kQ 4.0 ppm
200 k€, 300 kQ, 400 kQ, 500 kQ, 600 kQ, 0.001 %
700 kQ, 800 kO, 900 kQ '
1 MQ 4.0 ppm
1 GQ, 10 GQ 0.05 %
100 GQ 0.2 %
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

1 TQ 0.5%
More than 1 © up to 60 0.002 %
More than 6 Q less than 10 Q 0.001 %
More than 10 Q up to 20 Q 0.002 %
More than 20 Q less than 10 kQ 0.001 %
More than 10 k€ less than 1 MQ 0.002 %
More than 1 MQ less than 3 MQ 0.02 %
From 3 MQ less than 4 MQ 0.01 %
From 4 MQ less than 5 MQ 0.008 %
DC Resistance From 5 MQ less than 6 MQ 0.006 %
Messazing From 6 MQ up to 10 MQ 0.005 %
Equipment More than 10 MQ less than 30 MQ 0.02 %
From 30 MQ less than 40 MQ 0.01 %
From 40 MQ less than 50 MQ 0.008 %
From 50 MQ less than 60 MQ 0.006 %
From 60 MQ up to 100 MQ 0.005 %
More than 100 MQ up to 120 MQ 0.02 %
More than 120 MQ up to 600 MQ 0.2 %
More than 600 M) less than 1 GQ 0.3 %
More than 1 GQ less than 100 GQ 0.4 %
More than 100 GQ less than 700 GQ 0.7 %
More than 700 GQ less than 1 TQ 0.8%
1 V (fixed terminal) 0.2 ppm
1.018 V (fixed terminal) 0.2 ppm
10 V (fixed terminal) 0.02 ppm
From 0 V less than 1 uV 0.7 uv
From 1 pyVup to 10 mV 0.3 pv
DC Voltage More than 10 mV up to 20 mV 13 ppm
Source More than 20 mV up to 30 mV 9 ppm
More than 30 mV up to 40 mV 7 ppm
More than 40 mV up to 50 mV 6 ppm
More than 50 mV up to 60 mV 5 ppm
More than 60 mV up to 100 mV 4 ppm
More than 100 mV up to 1 kV 3.0 ppm
More than 1 kV up to 200 kV 0.05 %
From 0 V less than 1 uVv 0.5 pv
From 1 pVup to 10 mV 0.3 pv
More than 10 mV up to 20 mV 13 ppm
DC Voltage More than 20 mV up to 30 mV 9 ppm
Measuring More than 30 mV up to 40 mV 7 ppm
Equipment More than 40 mV up to 50 mV 6 ppm
More than 50 mV up to 60 mV 5 ppm
More than 60 mV up to 100 mV 4 ppm
More than 100 mV up to 1 kV 3.0 ppm
More than 1 kV up to 200 kV 0.05 %
From 100 kV up to 500 kV
Lightning (Front time Scale factor
impulse 0.84 us, 1.56 us) 0.7 %
voltage (Time to half-value ’
DC Voltage 60 ps)
Measuring
Equipment From 180 kV up to 500 kV
Switching (Front time
: Scale factor
impulse 200 ps, 300 ps) 07%
voltage (Time to half-value '
2 500 ps)
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

More than 1 kV up to 200 kV 0.003 %
1000 V 100:1 2.7 ppm
100 V 10:1 1.6 ppm
10V 1:1 1 ppm
From 1:0.000 000 1 up to 1:0.09 0.000 000 1
1:1.0 0.000 001 1
DC Voltage 1:0.9 0.0000010
Resistive 1:0.8 0.000 000 9
Divider 1:0.7 0.000 000 7
1:0.6 0.000 000 6
LY 1:0.5 0.000 000 5
1:0.4 0.000 000 4
1:0.3 0.000 000 3
1:0.2 0.000 000 2
1:0.1 0.000 000 1
0A 0.001 0 pA
From 1 pAupto 10 pA 0.07 pA
More than 10 pA up to 60 pA 0.3 pA
More than 60 pA up to 400 pA 0.4 pA
More than 400 pA up to 600 pA 0.5 pA
More than 600 pA up to 800 pA 0.6 pA
More than 8§00 pA up to 900 pA 0.7 pA
More than 900 pA up to 1 000 pA 0.8 pA
More than 1 nAupto 3 nA 0.003nA
More than 3 nA up to 4 nA 0.004 nA
More than 4 nA up to 6 nA 0.005nA
More than 6 nA up to 8 nA 0.006 nA
More than 8 nA up to 9 nA 0.007nA
More than 9 nA up to 100 nA 0.008nA
More than 100 nA up to 400 nA 0.03 nA
More than 400 nA up to 8 pA 0.04 nA
More than 8 pA up to 10 pA 0.05nA
More than 10 pA up to 90 pA 0.4 nA
More than 90 pA up to 100 pA 0.5 nA
. More than 0.1 mA up to 0.9 mA 0.004 pA
IS);LerzteCurrent More than 0.9 mA up to 1 mA 0.005 pA
More than 1 mA up to § mA 0.04 uA
More than 8 mA up to 10 mA 0.05 pA
More than 10 mA up to 90 mA 0.4 pA
More than 90 mA up to 100 mA 0.5 pA
More than 0.1 Aupto 0.7A 0.004 mA
More than 0.7 Aupto 0.9 A 0.005 mA
More than 0.9 Aupto 1 A 0.006 mA
More than 1 Aupto 1.3 A 0.05 mA
More than 1.3 Aupto 1.9A 0.06 mA
More than 1.9 Aupto 2.3 A 0.07 mA
More than2.3 Aupto 2.7A 0.08 mA
More than 2.7 Aupto 3.1 A 0.09 mA
More than 3.1 Aupto3.5A 0.1 mA
More than 3.5 Aupto 7.2 A 0.2mA
More than 72 Aupto 10 A 0.3 mA
More than 10 Aupto 11 A 0.4 mA
More than 11 Aupto 15 A 0.5 mA
More than 15 Aupto 19 A 0.6 mA
More than 19 A less than 20 A 0.7 mA
20 A 0.6 mA
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Attachment

More than 20 Aup to 21 A 0.7 mA
More than 21 Aup to 25 A 0.8 mA
More than 25 Aup to 28 A 0.9 mA
More than 28 A less than 30 A 1 mA
30A 0.9 mA
More than 30 Aupto 45 A 2 mA
More than 45 A less than 50 A 3 mA
50A 2 mA
Direct Current More than 50 Aup to 58§ A 4 mA
Source More than 5§ Aupto 73 A SmA
More than 73 Aup to 8§ A 6 mA
More than 88 A less than 100 A 7mA
100 A 3 mA
More than 100 A up to 300 A 0.02 A
More than 300 A up to 500 A 0.03A
More than 500 A up to 900 A 0.3A
More than 900 Aup to 1 000 A 04A
More than 1 000 A up to 5 000 A 2A
0A 0.001 0 pA
From 1 pAup to 10 pA 0.06 pA
More than 10 pA up to 60 pA 0.2 pA
More than 60 pA up to 400 pA 0.3 pA
More than 400 pA up to 600 pA 0.4 pA
More than 600 pA up to 800 pA 0.5 pA
More than 800 pA up to 900 pA 0.6 pA
More than 900 pA up to 1 000 pA 0.7 pA
Direct Current More than 1 nA up to 3 nA 0.002 nA
& Low More than 3 nA up to 4 nA 0.003 nA
Frequency More than 4 nA up to 6 nA 0.004 nA
Measuring More than 6 nA up to 8§ nA 0.005 nA
Equipment, etc. More than 8 nA up to 9 nA 0.006 nA
More than 9 nA up to 100 nA 0.007 nA
More than 100 nA up to 400 nA 0.02 nA
More than 400 nA up to 600 nA 0.03 nA
More than 600 nA up to 1 000 nA 0.04 nA
More than 1 pA up to 10 pA 0.05 nA
Direct Current More than 10 pA up to 80 pA 0.4 nA
Measuring More than 80 pA up to 100 pA 0.5nA
Equipment More than 0.1 mA up to 0.8 mA 0.004 pA
More than 0.8 mA up to 1 mA 0.005 pA
More than 1 mA up to § mA 0.04 pA
More than 8 mA up to 10 mA 0.05 pA
More than 10 mA up to 80 mA 0.4 pA
More than 80 mA up to 100 mA 0.5 pA
More than 0.1 Aupto 0.6 A 0.004 mA
More than 0.6 Aupto 0.9 A 0.005 mA
More than 0.9 Aupto 1 A 0.006 mA
More than ] Aupto 1.6 A 0.06 mA
More than 1.6 Aupto 2.1 A 0.07 mA
More than 2.1 Aupto2.5A 0.08 mA
More than 2.5 Aup to 2.9 A 0.09 mA
More than2.9 Aupto 3.4 A 0.1 mA
More than3.4 Aupto 7.2 A 0.2 mA
More than 7.2 Aupto 10 A 0.3 mA
More than 10 Aupto 11 A 0.5 mA
More than 11 Aupto 16 A 0.6 mA
More than 16 Aupto 20 A 0.7 mA
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Attachment

Direct Current&
Low

Frequency
Measuring
Equipment, etc.

More than 20 Aup to 23 A 0.8 mA
More than 23 Aup to 26 A 0.9 mA
More than 26 Aup to 30 A 1 mA
More than 30 Aupto45 A 2mA
More than 45 A less than 50 A 3 mA
50A 2 mA
Direct Current More than 50 Aup to S§ A 4 mA
Measuring More than 5§ Aupto 73 A SmA
Equipment More than 73 Aup to 87 A 6 mA
More than 87 A less than 100 A 7 mA
100 A 3 mA
More than 100 A up to 300 A 0.02A
More than 300 A up to 500 A 0.03A
More than 500 A up to 2 000 A 0.012 %
More than 2 000 A up to 5 000 A 2A
Direct Current From 10 pAup to 100 A 25 ppm
standard Shunt More than 100 A up to 500 A 50 ppm
More than 500 A up to 5 000 A 0.06 %
: More than 50 A up to 500 A 50 ppm
?;iz;frﬁnij“t More than 500 A up to 2 000 A 0.012 %
More than 2 000 A up to 5 000 A 0.06 %
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Attachment

03V 0.025 %
06V 0.023 %
10 1V,2V,6V,10V,20V, 60V 0.022 %

100V, 200 V, 600 V, 1 000 V ’
03V 95 ppm
0.6V 88 ppm
1V 77 ppm
2V 76 ppm
6V 75 ppm
23%%22 10V,20V 81 ppm
60V 80 ppm
100V 83 ppm
200V 81 ppm
600V, 1000V 0.012 %
From 10 mV less than 20 mV 0.050 %
20 mV 0.024 %
More than 20 mV less than 30 mV 0.023 %
From 30 mV less than 40 mV 0.022 %
From 40 mV less than 60 mV 0.021 %
60 mV 0.014 %
More than 60 mV less than 100 mV 0.013 %
From 0.1 V less than 0.2 V 0.011 %
02V 97 ppm
Direct Current More than 0.2 V less than 0.3 V 96 ppm
& Low From 0.3 V less than 0.6 V 59 ppm
Frequency AC Voltage 40 Hz 06V 48 ppm
Measuring Source More than 0.6 V less than 2 V 44 ppm
Equipment, From 2 V less than 6 V 39 ppm
etc. 6V 36 ppm
More than6 Vupto 10 V 40 ppm
More than 10 Vup to 20 V 41 ppm
More than 20 V less than 30 V 49 ppm
From 30 Vup to 60 V 48 ppm
More than 60 Vup to 100 V 50 ppm
More than 100 V up to 200 V 52 ppm
More than 200 V up to 600 V 63 ppm
More than 600 Vup to 1 000 V 62 ppm
From 10 mV less than 20 mV 0.050 %
20 mV 0.024 %
More than 20 mV less than 30 mV 0.023 %
From 30 mV less than 40 mV 0.022 %
From 40 mV less than 60 mV 0.021 %
60 mV 0.014 %
More than 60 mV less than 100 mV 0.013 %
From 0.1 V less than 0.2 V 0.011 %

50 Hz,

60 Hz 02V 97 ppm
More than 0.2 V less than 0.3 V 96 ppm
From 0.3 V less than 0.4 V 57 ppm
From 0.4 V less than 0.6 V 56 ppm
0.6V 45 ppm
More than 0.6 V less than 2 V 42 ppm
From 2 V less than 6 V 39 ppm
6V 37 ppm
More than 6 V less than 20 V 40 ppm
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Attachment

20V 38 ppm

More than 20 V up to 60 V 41 ppm

More than 60 V up to 200 V 44 ppm

More than 200 V up to 600 V 55 ppm

50 Hz, More than 600 V up to 1 000 V 53 ppm
60 Hz More than 1 kVupto 1.5 kV 0.014kV

More than 1.5kV upto 3.5kV 0.02 kV

More than 3.5 kV up to 6.5 kV 0.03kV

More than 6.5 kVupto 9 kV 0.04 kV

More than 9 kV up to 10 kV 0.05 kV

From 10 mV less than 20 mV 0.050 %

20 mV 0.024 %

More than 20 mV less than 30 mV 0.023 %

From 30 mV less than 40 mV 0.022 %

From 40 mV less than 60 mV 0.021 %

60 mV 0.014 %

More than 60 mV less than 100 mV 0.013 %

From 0.1 V less than 0.2 V 0.011 %

02V 97 ppm

More than 0.2 V Jess than 0.3 V 96 ppm

400 Hz From 0.3 V less than 0.4 V 57 ppm

From 0.4 V less than 0.6 V 56 ppm

0.6V 42 ppm

More than 0.6 V less than 2 V 37 ppm

Direct Current From 2 V less than 6 V 35 ppm
& Low 6V 32 ppm
Frequency AC Voltage More than 6 Vup to 20 V 35 ppm
Measuring Source More than 20 V less than 30 V 40 ppm
Equipment, From 30 Vup to 60 V 39 ppm
etc. More than 60 V up to 200 V 41 ppm
More than 200 Vup to 1 000 V 52 ppm

From 10 mV less than 20 mV 0.050 %

20 mV 0.024 %

More than 20 mV less than 30 mV 0.023 %

From 30 mV less than 40 mV 0.022 %

From 40 mV less than 60 mV 0.021 %

60 mV 0.014 %

More than 60 mV less than 100 mV 0.013 %

From 0.1 V less than 0.2 V 0.011 %

02V 97 ppm

More than 0.2 V less than 0.3 V 96 ppm

500 Hz From 0.3 V less than 0.4 V 57 ppm

) kHz’ From 0.4 V less than 0.6 V 56 ppm

0.6V 41 ppm

More than 0.6 V less than 2 V 36 ppm

2V 34 ppm

More than 2 V less than 6 V 35 ppm

6V 31 ppm

More than 6 V up to 20 V 34 ppm

More than 20 V less than 30 V 40 ppm

From 30 Vupto 60 V 39 ppm

More than 60 Vup to 100 V 40 ppm

More than 100 V up to 200 V 41 ppm

More than 200 Vup to 1 000 V 52 ppm
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment,
etc.

AC Voltage
Source

From 0.3 V less than 0.4 V 57 ppm
From 0.4 V less than 0.6 V 56 ppm
0.6V 41 ppm

More than 0.6 V less than 2 V 37 ppm
From 2 V less than 6 V 36 ppm
6V 32 ppm

Lk More than 6 Vup to 20 V 34 ppm
More than 20 V less than 30 V 40 ppm
From 30 Vup to 60 V 39 ppm
More than 60 Vup to 100 V 40 ppm
More than 100 V up to 200 V 41 ppm
More than 200 V up to 1 000 V 53 ppm
From 0.3 V less than 0.4 V 57 ppm
From 0.4 V less than 0.6 V 56 ppm
0.6V 41 ppm

More than 0.6 V less than 6 V 38 ppm
6V 32 ppm

20 kHz More than 6 Vup to 20 V 34 ppm
More than 20 V less than 30 V 40 ppm
From 30 Vupto 60 V 39 ppm
More than 60 V up to 100 V 40 ppm
More than 100 V up to 200 V 41 ppm
More than 200 V up to 1 000 V 53 ppm
From 0.3 V less than 0.5 V 79 ppm
From 0.5 V less than 0.6 V 78 ppm
0.6V 61 ppm

More than 0.6 Vup to2 V 63 ppm
More than 2 V less than 6 V 64 ppm
From 6 V less than 10 V 55 ppm

S0 kHz From 10 Vup to 20V 54 ppm
More than 20 V less than 40 V 67 ppm
From 40 Vup to 60 V 66 ppm
More than 60 V up to 100 V 77 ppm
More than 100 V up to 200 V 78 ppm
More than 200 V up to 1 000 V 0.014 %
03V 0.014 %

0.6V 84 ppm

1V,2V 83 ppm

6V 79 ppm

e 10 V, 20 V 78 ppm
60V 94 ppm

100V, 200V 99 ppm

600V, 1000V 0.040 %

03V 0.014 %

0.6V 84 ppm

1V,2V 86 ppm

6V 80 ppm

0tz 10 V, 20 V 78 ppm
60V 94 ppm

100V, 200V 99 ppm

600V, 1000V 0.041 %
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment,
etc.

AC Voltage
Source

03V 0.024 %

0.6V 0.019 %

1V,2V 0.018 %

200 kHz 6V 0.019 %
10V 0.018 %

20V 0.019 %

60V, 100V 0.020 %

03V 0.033 %

500 kHz 0.6 V 0.028 %
1V 0.026 %

03V 0.081 %

700 kHz 0.6 V 0.077 %
1V 0.072 %

03V 0.081 %

1 MHz 0.6V 0.077 %
1V 0.073 %
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Attachment

03V 0.018 %

06V,1V 0.016 %

10 Hz 2V,6V 0.015 %

10V,20V, 60V, o

100V, 200 V, 600 V, 1 000 V 0.016 %

03V 71 ppm

0.6V 63 ppm

1V 57 ppm

2V 55 ppm

6V 53 ppm

20 Hz, 10V 61 ppm

30 Hz 20V 62 ppm

60V 60 ppm

100 V 63 ppm

200V 61 ppm

600 V 84 ppm

1000V 86 ppm

10 mV 0.04 %

More than 10 mV less than 20 mV 0.050 %

20 mV 0.019 %

More than 20 mV less than 30 mV 0.023 %

From 30 mV less than 40 mV 0.022 %

From 40 mV less than 60 mV 0.021 %

: 60 mV 0.012 %

DHSEE DRIy | e More than 60 mV less than 100 mV 0.013%

f}reﬁ;cy Voltage 0.1V 0.010 %

. Measuring More than 0.1 V less than 0.2 V 0.011 %
Measuring .

Bquipment, sie. Equipment 02V 90 ppm

More than 0.2 V less than 0.3 V 96 ppm

03V 51 ppm

More than 0.3 V less than 0.6 V 59 ppm

0.6V 39 ppm

More than 0.6 V less than 1 V 44 ppm

1V 39 ppm

40 Hz More than 1 V less than 2 V 44 ppm

2V 34 ppm

More than 2 V less than 6 V 39 ppm

6V 30 ppm

More than 6 V less than 10 V 40 ppm

10V 34 ppm

More than 10 V less than 20 V 41 ppm

20V 35 ppm

More than 20 V less than 60 V 48 ppm

60V 41 ppm

More than 60 V less than 100 V 50 ppm

100 V 43 ppm

More than 100 V less than 200 V 52 ppm

200V 45 ppm

More than 200 V less than 600 V 63 ppm

600 V 54 ppm

More than 600 V less than 1 000 V 62 ppm

1000V 54 ppm
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Attachment

10 mV 0.04 %

More than 10 mV less than 20 mV 0.050 %

20 mV 0.019 %

More than 20 mV less than 30 mV 0.023 %

From 30 mV less than 40 mV 0.022 %

From 40 mV less than 60 mV 0.021 %

60 mV 0.012 %

More than 60 mV less than 100 mV 0.013 %

0.1V 0.010 %

More than 0.1 V less than 0.2 V 0.011 %

02V 90 ppm

More than 0.2 V less than 0.3 V 96 ppm

03V 48 ppm

More than 0.3 V less than 0.4 V 57 ppm

From 0.4 V less than 0.6 V 56 ppm

0.6V 35 ppm

More than 0.6 V less than 1 V 42 ppm

50 Hz, 1V 37 ppm

60 Hz More than 1 V less than2 V 42 ppm

2V 34 ppm

More than 2 V less than 6 V 39 ppm

6V 31 ppm

More than 6 V less than 10 V 40 ppm

10V 34 ppm

More than 10 V less than 20 V 40 ppm

20V 31 ppm

Direct Current More than 20 V less than 60 V 41 ppm

AC

& Low Voltage 60V 32 ppm

Frequency ; More than 60 V less than 100 V 44 ppm
; Measuring

Mea.surmg Bquipment 100 V 36 ppm

Equipment, etc. More than 100 V less than 200 V 44 ppm

200V 36 ppm

More than 200 V less than 600 V 55 ppm

600V 44 ppm

More than 600 V less than 1 000 V 53 ppm

1000V 44 ppm

10 mV 0.04 %

More than 10 mV less than 20 mV 0.050 %

20 mV 0.019 %

More than 20 mV less than 30 mV 0.023 %

From 30 mV less than 40 mV 0.022 %

From 40 mV less than 60 mV 0.021 %

60 mV 0.012 %

More than 60 mV less than 100 mV 0.013 %

0.1V 0.010 %

More than 0.1 V less than 0.2 V 0.011 %

400 Hz 02V 90 ppm

More than 0.2 V less than 0.3 V 96 ppm

03V 48 ppm

More than 0.3 V less than 0.4 V 57 ppm

From 0.4 V less than 0.6 V 56 ppm

0.6V 31 ppm

More than 0.6 V less than 1 V 37 ppm

1V 31 ppm

More than 1 V less than 2 V 37 ppm

2V 29 ppm

More than 2 V less than 6 V 35 ppm
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment,

etc.

AC
Voltage
Measuring
Equipment

6V 25 ppm

More than 6 V less than 10 V 35 ppm
10V 27 ppm

More than 10 V less than 20 V 35 ppm
20V 27 ppm

More than 20 V less than 60 V 39 ppm
60V 30 ppm

400 Hz More than 60 V less than 100 V 41 ppm
100 V 32 ppm

More than 100 V less than 200 V 41 ppm
200V 33 ppm

More than 200 V less than 600 V 52 ppm
600V 41 ppm

More than 600 V less than 1 000 V 52 ppm
1000V 42 ppm

10 mV 0.04 %

More than 10 mV less than 20 mV 0.050 %
20 mV 0.019 %

More than 20 mV less than 30 mV 0.023 %
From 30 mV less than 40 mV 0.022 %
From 40 mV less than 60 mV 0.021 %
60 mV 0.012 %

More than 60 mV less than 100 mV 0.013 %
0.1V 0.010 %

More than 0.1 V less than 0.2 V 0.011 %
02V 90 ppm

More than 0.2 V less than 0.3 V 96 ppm
03V 48 ppm

More than 0.3 V less than 0.4 V 57 ppm
From 0.4 V less than 0.6 V 56 ppm
0.6V 30 ppm

More than 0.6 V less than 1 V 36 ppm
500 Hz L 3] Al pram
More than 1 V less than 2 V 36 ppm
2V 28 ppm

More than 2 V less than 6 V 35 ppm
6V 24 ppm

More than 6 V less than 10 V 34 ppm
10V 26 ppm

More than 10 V less than 20 V 34 ppm
20V 26 ppm

More than 20 V less than 60 V 39 ppm
60V 30 ppm

More than 60 V less than 100 V 40 ppm
100 V 3] ppm

More than 100 V less than 200 V 41 ppm
200V 33 ppm

More than 200 V less than 600 V 52 ppm
600V 41 ppm

More than 600 V less than 1 000 V 52 ppm
1000V 42 ppm

10 mV 0.04 %

More than 10 mV less than 20 mV 0.050 %
20 mV 0.019 %

1 kHz More than 20 mV less than 30 mV 0.023 %
From 30 mV less than 40 mV 0.022 %
From 40 mV less than 60 mV 0.021 %
60 mV 0.012 %
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Attachment

More than 60 mV less than 100 mV 0.013 %

0.1V 0.010 %

More than 0.1 V less than 0.2 V 0.011 %

02V 90 ppm

More than 0.2 V less than 0.3 V 96 ppm

03V 48 ppm

More than 0.3 V less than 0.4 V 57 ppm

From 0.4 V less than 0.6 V 56 ppm

0.6V 30 ppm

More than 0.6 V less than 1 V 36 ppm

1V 30 ppm

More than 1 V less than 2 V 36 ppm

2V 28 ppm

More than 2 V less than 6 V 35 ppm

1 kHz 6V 24 ppm

More than 6 V less than 10 V 34 ppm

10V 26 ppm

More than 10 V less than 20 V 34 ppm

20V 26 ppm

More than 20 V less than 60 V 39 ppm

60V 30 ppm

More than 60 V less than 100 V 40 ppm

100V 31 ppm

More than 100 V less than 200 V 41 ppm

200V 32 ppm

More than 200 V less than 600 V 52 ppm

Direct Current 600V 41 ppm
& Low AC More than 600 V less than 1 000 V 52 ppm
Frequency Voltage 1000V 42 ppm
Measuring Measuring 03V 48 ppm
Equipment, Equipment More than 0.3 V less than 0.4 V 57 ppm
etc. From 0.4 V less than 0.6 V 56 ppm
0.6V 30 ppm

More than 0.6 V less than 1 V 37 ppm

1V 31 ppm

More than 1 V less than 2 V 37 ppm

2V 30 ppm

More than 2 V less than 6 V 36 ppm

6V 25 ppm

More than 6 V less than 10 V 34 ppm

10V 26 ppm

10kt More than 10 V less than 20 V 34 ppm

20V 26 ppm

More than 20 V less than 60 V 39 ppm

60V 30 ppm

More than 60 V less than 100 V 40 ppm

100V 31 ppm

More than 100 V less than 200 V 41 ppm

200V 32 ppm

More than 200 V less than 600 V 53 ppm

600V 42 ppm

More than 600 V less than 1 000 V 53 ppm

1000V 43 ppm

03V 48 ppm

More than 0.3 V less than 0.4 V 57 ppm

20 kHz From 0.4 V less than 0.6 V 56 ppm

0.6V 30 ppm

More than 0.6 V lessthan 1 V 38 ppm
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Attachment

1V 33 ppm

More than 1 V less than 2 V 38 ppm

2V 32 ppm

More than 2 V less than 6 V 38 ppm

6V 25 ppm

More than 6 V less than 10 V 34 ppm

10V 26 ppm

More than 10 V less than 20 V 34 ppm

20V 26 ppm

20 kHz More than 20 V less than 60 V 39 ppm

60V 30 ppm

More than 60 V less than 100 V 40 ppm

100 V 31 ppm

More than 100 V less than 200 V 41 ppm

200V 32 ppm

More than 200 V less than 600 V 53 ppm

600 V 42 ppm

More than 600 V less than 1 000 V 53 ppm

1000V 44 ppm

03V 65 ppm

More than 0.3 V less than 0.5V 79 ppm

From 0.5 V less than 0.6 V 78 ppm

0.6V 44 ppm

More than 0.6 V less than 1 V 63 ppm

1V 51 ppm

More than 1 V lessthan 2 V 63 ppm

Direct Current 2V 51 ppm
& Low AC More than 2 V less than 6 V 64 ppm
Frequency Voltage 6V 40 ppm
Measuring Measuring More than 6 V less than 10 V 55 ppm
Equipment, Equipment 10V 39 ppm
ete. 50 kHz More than 10 V less than 20 V 55 ppm
20V 39 ppm

More than 20 V less than 40 V 67 ppm

From 40 V less than 60 V 66 ppm

60V 49 ppm

More than 60 V less than 100 V 77 ppm

100V 55 ppm

More than 100 V less than 200 V 78 ppm

200V 56 ppm

More than 200 V less than 600 V 0.014 %

600V 88 ppm

More than 600 V less than 1 000 V 0.014 %

1000V 86 ppm

03V 0.012 %

0.6V 53 ppm

1V,2V 61 ppm

6V 47 ppm

10V,20V 46 ppm

el 60 V 59 ppm

100 V 62 ppm

200V 63 ppm

600V 93 ppm

1000V 94 ppm

03V 0.012 %

0.6V 53 ppm

100 kHz V.2V 56 roi

6V 48 ppm
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Attachment

Direct Current

& Low
Frequency
Measuring
Equipment,
etc.

AC
Voltage
Measuring
Equipment

10V,20V 46 ppm
60V 59 ppm
100V 62 ppm
100 kHz 200 V 63 ppm
600V 99 ppm
1000V 0.011 %
03V 0.018 %
0.6V 0.011 %
200 kHz 1V,2V 0.013 %
6V,10V,20V 0.011 %
60V, 100 V 0.012 %
03V 0.020 %
500 kHz 0.6V 0.012 %
1V 0.016 %
03V 0.024 %
700 kHz 0.6V 0.013 %
1V 0.018 %
03V 0.025 %
1 MHz 0.6V 0.013 %
1V 0.020 %
More than 1 kV less than 1.1 kV 0.4 %
From 1.1 kV less than 1.6 kV 0.3 %
From 1.6 kV less than 5 kV 0.2 %
From 5 kV up to 9.5 kV 0.1 %
More than 9.5 kV up to 10 kV 0.08 %
More than 10 kV less than 11.25 kV 0.04 kV
From 11.25 kV less than 13.75 kV 0.05kV
From 13.75 kV less than 16.25 kV 0.06 kV
From 16.25 kV less than 18.75 kV 0.07 kV
From 18.75 kV less than 21.25 kV 0.08 kV
From 21.25 kV less than 23.75 kV 0.09 kV
From 23.75 kV less than 26.25 kV 0.10 kV
From 26.25 kV less than 28.75 kV 0.11kV
From 28.75 KV less than 31.25 kV 0.12kV
From 31.25 kV less than 33.75 kV 0.13 kV
From 33.75 kV less than 36.25 kV 0.14 kV
From 36.25 kV less than 38.75 kV 0.15kV
50 Hz, From 38.75 kV less than 41.25 kV 0.16 kV
60 Hz From 41.25 kV less than 43.75 kV 0.17 kV
From 43.75 KV less than 46.25 kV 0.18 kV
From 46.25 kV less than 48.75 kV 0.19 kV
From 48.75 kV less than 51.25 kV 0.20 kV
From 51.25 kV less than 53.75 kV 0.21 kV
From 53.75 kV less than 56.25 kV 0.22 kV
From 56.25 kV less than 58.75 kV 0.23 kV
From 58.75 kV less than 61.25 kV 0.24 kV
From 61.25 kV less than 63.75 kV 0.25kV
From 63.75 kV less than 66.25 kV 0.26 kV
From 66.25 KV less than 68.75 kV 0.27kV
From 68.75 kV less than 71.25 kV 0.28 kV
From 71.25 KV less than 73.75 kV 0.29 kV
From 73.75 kV less than 76.25 kV 0.30kV
From 76.25 kV less than 78.75 kV 0.31kV
From 78.75 kV less than 81.25 kV 0.32 kV
From 81.25 KV less than 83.75 kV 0.33 kV
From 83.75 kV less than 86.25 kV 0.34kV
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment,
etc.

AC
Voltage
Measuring
Equipment

50 Hz,
60 Hz

From 86.25 kV less than 88.75 kV 0.35kV

From 88.75 kV less than 91.25 kV 036 kV

From 91.25 kV less than 93.75 kV 0.37kV

From 93.75 kV less than 96.25 kV 0.38kV

From 96.25 kV less than 98.75 kV 0.39 kV
From 98.75 kV less than 101.25 kV 0.40 kV
From 101.25 kV less than 103.75 kV 0.41 kV
From 103.75 kV less than 106.25 kV 0.42 kV
From 106.25 kV less than 108.75 kV 0.43 kV
From 108.75 kV less than 111.25 kV 0.44 kV
From 111.25 kV less than 113.75 kV 0.45kV
From 113.75 kV less than 116.25 kV 0.46 kV
From 116.25 kV less than 118.75 kV 0.47 kV
From 118.75 kV less than 121.25 kV 0.48 kV
From 121.25 kV less than 123.75 kV 0.49 kV
From 123.75 kV less than 126.25 kV 0.50 kV
From 126.25 kV less than 128.75 kV 0.51 kV
From 128.75 kV less than 131.25 kV 0.52 kV
From 131.25 kV less than 133.75 kV 0.53 kV
From 133.75 kV less than 136.25 kV 0.54 kV
From 136.25 kV less than 138.75 kV 0.55kV
From 138.75 kV less than 141.25 kV 0.56 kV
From 141.25 kV less than 143.75 kV 0.57kV
From 143.75 kV less than 146.25 kV 0.58 kV
From 146.25 kV less than 148.75 kV 0.59 kV
From 148.75 kV less than 151.25 kV 0.60 kV
From 151.25 kV less than 153.75 kV 0.61 kV
From 153.75 kV less than 156.25 kV 0.62 kV
From 156.25 kV less than 158.75 kV 0.63 kV
From 158.75 kV less than 161.25 kV 0.64 kV
From 161.25 kV less than 163.75 kV 0.65 kV
From 163.75 kV less than 166.25 kV 0.66 kV
From 166.25 kV less than 168.75 kV 0.67 kV
From 168.75 kV less than 171.25 kV 0.68 kV
From 171.25 kV less than 173.75 kV 0.69 kV
From 173.75 kV less than 176.25 kV 0.70 kV
From 176.25 kV less than 178.75 kV 0.71 kV
From 178.75 kV less than 181.25 kV 0.72 kV
From 181.25 kV less than 183.75 kV 0.73 kV
From 183.75 kV less than 186.25 kV 0.74 kV
From 186.25 kV less than 188.75 kV 0.75 kV

From 188.75 kV up to 190.00 kV 0.76 kV
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Attachment

10 Hz 37 ppm

20 Hz, 30 Hz 35 ppm

40 Hz 33 ppm

50 Hz, 60 Hz 28 ppm

400 Hz 27 ppm

03V 500 Hz, 1 kHz, 10 kHz, 20 kHz, 26 ppm

50 kHz, 70 kHz, 100 kHz 27 ppm

200 kHz 46 ppm

500 kHz 49 ppm

700 kHz 84 ppm

1 MHz 87 ppm

10 Hz 35 ppm

20 Hz, 30 Hz 33 ppm

40 Hz 32 ppm

50 Hz, 60 Hz 26 ppm

0.6V 400 Hz 25 ppm

500 Hz, 1 kHz, 10 kHz, 20 kHz, 24 ppm

50 kHz, 70 kHz, 100 kHz 25 ppm

200 kHz 45 ppm

500 kHz 48 ppm

700 kHz, 1 MHz 82 ppm

10 Hz 40 ppm

20 Hz, 30 Hz 31 ppm

40 Hz 28 ppm

Direct Current 50 Hz, 60 Hz 25 ppm

& Low AC-DC- 400 Hz 24 ppm

Frequer}cy Voltage 1V, 12V 500 Hz, 1 kHz, 10 kHz, 20 kHz, 23 ppm
Measuring Comparator 50 kHz, 70 kHz, 100 kHz

Equipment, etc. 200 kHz 43 ppm

500 kHz 47 ppm

700 kHz 48 ppm

1 MHz 50 ppm

10 Hz 37 ppm

20 Hz, 30 Hz 27 ppm

40 Hz 24 ppm

50 Hz, 60 Hz 25 ppm

2V 400 Hz 24 ppm

500 Hz, 1 kHz, 10 kHz, 20 kHz, 23 ppm
50 kHz, 70 kHz, 100 kHz

200 kHz 44 ppm

500 kHz 48 ppm

700 kHz, 1 MHz 45 ppm

10 Hz 36 ppm

20 Hz, 30 Hz 26 ppm

40 Hz, 50 Hz, 60 Hz 24 ppm

400 Hz 23 ppm

6V 500 Hz, 1 kHz, 10 kHz, 20 kHz, 9

50 kHz, 70 kHz, 100 kHz ppm

200 kHz 43 ppm

500 kHz 47 ppm

700 kHz, 1 MHz 45 ppm

10 Hz 48 ppm

10V 20 Hz, 30 Hz 41 ppm

40 Hz 26 ppm
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

AC-DC-
Voltage
Comparator

50 Hz, 60 Hz 25 ppm
400 Hz 24 ppm
500 Hz, 1 kHz, 10 kHz, 20 kHz, 9% ppm
50 kHz, 70 kHz, 100 kHz
10V 200 kHz 43 ppm
500 kHz 47 ppm
700 kHz 49 ppm
1 MHz 51 ppm
10 Hz 49 ppm
20 Hz, 30 Hz 42 ppm
40 Hz 30 ppm
50 Hz, 60 Hz 25 ppm
400 Hz 24 ppm
20V 500 Hz, 1 kHz, 10 kHz, 20 kHz, 23 ppm
50 kHz, 70 kHz, 100 kHz
200 kHz 44 ppm
500 kHz 48 ppm
700 kHz 56 ppm
1 MHz 60 ppm
10 Hz 49 ppm
20 Hz, 30 Hz 42 ppm
40 Hz 30 ppm
50 Hz, 60 Hz 25 ppm
24V 400 Hz 24 ppm
500 Hz, 1 kHz, 10 kHz, 20 kHz, 73 ppm
50 kHz, 70 kHz, 100 kHz
200 kHz 45 ppm
500 kHz 48 ppm
10 Hz 43 ppm
20 Hz, 30 Hz 35 ppm
40 Hz 33 ppm
50 Hz, 60 Hz 25 ppm
o 400 Hz 24 ppm
500 Hz, 1 kHz, 10 kHz, 20 kHz, 23 ppm
50 kHz, 70 kHz, 100 kHz 26 ppm
200 kHz 52 ppm
10 Hz 46 ppm
20 Hz, 30 Hz 39 ppm
40 Hz 37 ppm
60V 50 Hz, 60 Hz 26 ppm
400 Hz , 500 Hz, 1 kHz, 25
10 kHz, 20 kHz, ppm
50 kHz, 70 kHz, 100 kHz 29 ppm
200 kHz 58 ppm
10 Hz 46 ppm
20 Hz, 30 Hz 39 ppm
40 Hz 38 ppm
100V 50 Hz, 60 Hz, 400 Hz 30 ppm
500 Hz, 1 kHz, 10 kHz, 20 kHz 29 ppm
50 kHz 31 ppm
70 kHz, 100 kHz 38 ppm
200 kHz 57 ppm
10 Hz 48 ppm
0 20 Hz, 30 Hz, 40 Hz 41 ppm
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

AC-DC-
Voltage
Comparator

50 Hz, 60 Hz, 400 Hz, 500 Hz,

200V 1 kHz, 10 kHz, 20 kHz 31 ppm
50 kHz 32 ppm
70 kHz, 100 kHz 40 ppm
10 Hz 50 ppm
20 Hz, 30 Hz 45 ppm
40 Hz 44 ppm
50 Hz, 60 Hz, 400 Hz, 500 Hz,
300V 1 kHz, 10 kHz, 20 kHz 32 ppm
50 kHz 35 ppm
70 kHz 42 ppm
100 kHz 43 ppm
10 Hz 54 ppm
20 Hz, 30 Hz 49 ppm
40 Hz 48 ppm
50 Hz, 60 Hz, 400 Hz, 500 Hz,
e’y 1 kHz, 10 kHz, 20 kHz SO
50 kHz 75 ppm
70 kHz 80 ppm
100 kHz 89 ppm
10 Hz 56 ppm
20 Hz, 30 Hz 52 ppm
40 Hz 51 ppm
50 Hz, 60 Hz 40 ppm
17(%)0% 400 Hz, 500 Hz, 1 kHz, 10 kHz, 39 ppm
20 kHz 40 ppm
50 kHz 73 ppm
70 kHz 83 ppm
100 kHz 0.011 %
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current
Source

From 0.001 Aup to 0.006 A

More than 0.006 A less than 0.01 A

0.01A

More than 0.01 A less than 0.011 A

From 0.011 A less than 0.012 A

From 0.012 A less than 0.013 A

From 0.013 A less than 0.015 A

From 0.015 A less than 0.016 A

From 0.016 A less than 0.018 A

From 0.018 A less than 0.02 A

0.02 A

More than 0.02 A less than 0.021 A

From 0.021 A less than 0.022 A

From 0.022 A less than 0.023 A

From 0.023 A less than 0.025 A

From 0.025 A less than 0.026 A

From 0.026 A less than 0.028 A

From 0.028 A less than 0.03 A

0.03A

More than 0.03 A less than 0.031 A

From 0.031 A less than 0.032 A

From 0.032 A less than 0.034 A

From 0.034 A less than 0.035 A

From 0.035 A less than 0.037 A

From 0.037 A less than 0.038 A

From 0.038 A less than 0.04 A

From 0.04 A less than 0.041 A

From 0.041 A less than 0.043 A

From 0.043 A less than 0.044 A

From 0.044 A less than 0.046 A

From 0.046 A less than 0.047 A

From 0.047 A less than 0.049 A

From 0.049 A less than 0.05 A

0.05A

More than 0.05 A less than 0.051 A

From 0.051 A less than 0.053 A

From 0.053 A less than 0.054 A

From 0.054 A less than 0.056 A

From 0.056 A less than 0.057 A

From 0.057 A less than 0.059 A

From 0.059 Aup to 0.06 A

More than 0.06 A less than 0.069 A

From 0.069 A less than 0.085 A

From 0.085 A less than 0.1 A

0.1A

More than 0.1 A less than 0.11 A

From 0.11 A less than 0.12 A

From 0.12 A less than 0.13 A

From 0.13 A less than 0.15 A

From 0.15 A less than 0.16 A

From 0.16 A less than 0.17 A

From 0.17 A less than 0.19 A

From 0.19 A less than 0.2 A

50 Hz, 60 Hz

0.025 % + 0.1 pA

0.025 % + 0.5 A

0.004 %

0.000 000 8 A

0.000 000 9 A

0.000 001 0 A

0.000001 T A

0.000 001 2 A

0.000 001 3 A

0.000 001 4 A

0.005 %

0.000 001 S A

0.000 001 6 A

0.000 001 7A

0.000 001 8 A

0.000 001 9 A

0.000 002 0 A

0.000002 1A

0.005 %

0.000 0022 A

0.000 0023 A

0.000 0024 A

0.000 002 5 A

0.000 002 6 A

0.000 002 7A

0.000 002 8 A

0.000 002 9 A

0.000 003 0 A

0.000003 1A

0.000 003 2 A

0.000 003 3 A

0.000 0034 A

0.000 003 5 A

0.005 %

0.000 003 6 A

0.000 003 7A

0.000 003 8 A

0.000 003 9 A

0.000 004 0 A

0.000004 1A

0.000 004 2 A

0.000 006 A

0.000 007 A

0.000 008 A

0.006 %

0.000 009 A

0.000 010 A

0.000011 A

0.000 012 A

0.000 013 A

0.000 014 A

0.000 015 A

0.000 016 A
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current
Source

02A

More than 0.2 A less than 0.21 A

From 0.21 A less than 0.23 A

From 0.23 A less than 0.24 A

From 0.24 A less than 0.25 A

From 0.25 A less than 0.26 A

From 0.26 A less than 0.27 A

From 0.27 A less than 0.29 A

From 0.29 A less than 0.3 A

03A

More than 0.3 A less than 0.31 A

From 0.31 A less than 0.32 A

From 0.32 A less than 0.33 A

From 0.33 A less than 0.34 A

From 0.34 A less than 0.36 A

From 0.36 A less than 0.37 A

From 0.37 A less than 0.38 A

From 0.38 A less than 0.39 A

From 0.39 A less than 0.4 A

From 0.4 A less than 0.42 A

From 0.42 A less than 0.43 A

From 0.43 A less than 0.44 A

From 0.44 A less than 0.45 A

From 0.45 A less than 0.46 A

From 0.46 A less than 0.47 A

From 0.47 A less than 0.49 A

From 0.49 A less than 0.5 A

05A

More than 0.5 A less than 0.51 A

From 0.51 A less than 0.52 A

From 0.52 A less than 0.53 A

From 0.53 A less than 0.55 A

From 0.55 A less than 0.56 A

From 0.56 A less than 0.57 A

From 0.57 A less than 0.58 A

From 0.58 A less than 0.59 A

From 0.59 Aup to 0.6 A

More than 0.6 A less than 0.69 A

From 0.69 A less than 0.81 A

From 0.81 A less than 1 A

1A

More than 1 A less than 1.06 A

From 1.06 A less than 1.2 A

From 1.2 Aless than 1.3 A

From 1.3 A less than 1.4 A

From 1.4 A less than 1.5 A

From 1.5 A less than 1.6 A

From 1.6 A less than 1.8 A

From 1.8 A less than 1.9 A

From 1.9 Aless than 2 A

2A

0.006 %
0.000 019 A
0.000 020 A
0.000 021 A
0.000 022 A
0.000 023 A
0.000 024 A
0.000 025 A
0.000 026 A

0.007 %
0.000 027 A
0.000 028 A
0.000 029 A
0.000 030A
0.000 031 A
0.000 032 A
0.000 033 A
0.000 034 A
0.000 035 A
0.000 036 A
0.000 037 A
0.000 038 A
0.000 039 A
0.000 040 A
0.000 041 A
0.000 042A
0.000 043 A

0.008 %
0.000 044 A
0.000 045 A
0.000 046 A
0.000 047 A
0.000 048 A
0.000 049 A
0.000 050 A
0.000 05T A
0.000 052 A
0.000 07 A
0.000 08 A
0.000 09 A

0.008 %
0.000 11 A
0.000 12 A
0.000 13 A
0.000 14 A
0.000 15 A
0.00016 A
0.00017A
0.000 18 A
0.00019A

0.009 %

50 Hz, 60 Hz
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current
Source

More than 2 A less than 2.1 A

From 2.1 Aless than 2.12 A

From2.12 Alessthan 2.2 A

From 2.2 A less than 2.27 A

From 2.27 Alessthan 2.4 A

From 2.4 A less than 2.42 A

From 2.42 A less than 2.5 A

From 2.5 A less than 2.6 A

From 2.6 A less than 2.65 A

From 2.65 A less than 2.8 A

From 2.8 A less than 2.81 A

From 2.81 A less than 2.88 A

From 2.88 A less than 3 A

3A

More than 3 A less than 3.1 A

From 3.1 Aless than 3.11 A

From 3.11 A less than 3.19 A

From 3.19 A less than 3.3 A

From 3.3 A less than 3.4 A

From 3.4 A less than 3.41 A

From 3.41 A less than 3.49 A

From 3.49 A less than 3.6 A

From 3.6 A less than 3.64 A

From 3.64 A less than 3.72 A

From 3.72 A less than 3.8 A

From 3.8 A less than 3.9 A

From 3.9 A less than 4 A

From 4 A less than 4.02 A

50 Hz, 60 Hz

From 4.02 A less than 4.1 A

From 4.1 Alessthan 4.2 A

From 4.2 Alessthan 4.3 A

From 4.3 A less than 4.33 A

From 4.33 A less than 4.4 A

From 4.4 Alessthan 4.5 A

From 4.5 A less than 4.56 A

From 4.56 A less than 4.7 A

From 4.7 Aless than 4.71 A

From 4.71 A less than 4.78 A

From 4.78 A less than 4.9 A

From 4.9 A less than 5 A

5A

More than 5 A less than 5.01 A

From 5.01 A less than 5.09 A

From 5.09 A less than 5.2 A

From 5.2 Aless than 5.3 A

From 5.3 A less than 5.32 A

From 5.32 A less than 5.39 A

From 5.39 A less than 5.47 A

From 5.47 A less than 5.6 A

From 5.6 A less than 5.62 A

From 5.62 A less than 5.7 A

From 5.7 A less than 5.8 A

From 5.8 A less than 5.9 A

From 5.9 A less than 5.93 A

From 5.93 Aupto 6 A

0.000 28 A
0.00029 A
0.00030A
0.00031A
0.00032A
0.00033 A
0.00034 A
0.00035A
0.00036 A
0.00037A
0.00038 A
0.00039A
0.00040A
0.013 %
0.00041 A
0.00042 A
0.00043 A
0.000 44 A
0.00045A
0.00046 A
0.00047A
0.00048 A
0.00049 A
0.000 50 A
0.000 5T A
0.000 52 A
0.000 53 A
0.000 54 A
0.000 55 A
0.000 56 A
0.000 57 A
0.000 58 A
0.000 59 A
0.000 60 A
0.00061 A
0.000 62 A
0.00063 A
0.000 64 A
0.000 65 A
0.000 66 A
0.013 %
0.000 67 A
0.000 68 A
0.000 69 A
0.000 70 A
0.000 71 A
0.000 72 A
0.000 73 A
0.000 74 A
0.00075 A
0.000 76 A
0.000 77 A
0.000 78 A
0.000 79 A
0.000 80 A
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Attachment

More than 6 A less than 6.3 A 0.001 1A
From 6.3 A less than 7 A 0.0012A
From 7 A less than 7.6 A 0.0013A
From 7.6 A less than 8.3 A 0.0014 A
From 8.3 A less than §.9 A 0.001 5A
From 8.9 A less than 10 A 0.001 6 A
10 A 0.013 %
More than 10 A less than 10.2 A 0.001 7A
From 10.2 A less than 10.9 A 0.001 8A
From 10.9 A less than 11.5 A 0.0019A
Direct Current From 11.5 A less than 12.1 A 0.0020A
& Low Alternating From 12.1 A less than 12.8 A 0.0021A
Frequency Current From 12.8 A less than 13.4 A 50 Hz, 60 Hz 0.0022 A
Measuring Source From 13.4 A less than 14.1 A 0.0023 A
Equipment, etc. From 14.1 A less than 14.7 A 0.0024 A
From 14.7 A less than 154 A 0.0025A
From 15.4 A less than 16 A 0.002 6 A
From 16 A less than 16.6 A 0.0027A
From 16.6 A less than 17.3 A 0.002 8 A
From 17.3 Aless than 179 A 0.0029A
From 17.9 A less than 18.6 A 0.0030A
From 18.6 A less than 19.2 A 0.0031A
From 19.2 A less than 20 A 0.0032 A
20 A 0.014 %
More than 20 A up to 60 A 0.045 % + 1 mA

2020/11/16 JCSS0039 30/62



Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current

Measuring
Equipment

From 0.001 A less than 0.01 A

0.0I A

More than 0.01 A less than 0.010 1 A

From 0.010 1 A less than 0.010 6 A

From 0.010 6 A less than 0.012 A

From 0.012 A less than 0.0122 A

From 0.012 2 A less than 0.013 A

From 0.013 A less than 0.014 A

From 0.014 A less than 0.015 A

From 0.015 A less than 0.016 A

From 0.016 A less than 0.016 1 A

From 0.016 1 A less than 0.016 8 A

From 0.016 8 A less than 0.018 A

From 0.018 A less than 0.019 A

From 0.019 A less than 0.019 1 A

From 0.019 1 A less than 0.02 A

0.02A

More than 0.02 A less than 0.021 A

From 0.021 A less than 0.022 A

From 0.022 A less than 0.03 A

0.03 A

More than 0.03 A less than 0.034 A

From 0.034 A less than 0.041 A

From 0.041 A less than 0.05 A

0.05A

More than 0.05 A less than 0.054 A

From 0.054 A less than 0.06 A

From 0.06 A less than 0.067 A

From 0.067 A less than 0.073 A

From 0.073 A less than 0.08 A

From 0.08 A less than 0.087 A

From 0.087 A less than 0.093 A

From 0.093 A less than 0.1 A

0.1A

More than 0.1 A less than 0.101 A

From 0.101 A less than 0.108 A

From 0.108 A less than 0.12 A

From 0.12 A less than 0.121 A

From 0.121 A less than 0.128 A

From 0.128 A less than 0.14 A

From 0.14 A less than 0.142 A

From 0.142 A less than 0.148 A

From 0.148 A less than 0.16 A

From 0.16 A less than 0.162 A

From 0.162 A less than 0.169 A

From 0.169 A less than 0.18 A

From 0.18 A less than 0.182 A

From 0.182 A less than 0.189 A

From 0.189 A less than 0.2 A

02A

More than 0.2 A less than 0.201 A

From 0.201 A less than 0.204 A

From 0.204 A less than 0.21 A

From 0.21 A less than 0.22 A

From 0.22 A less than 0.23 A

From 0.23 A less than 0.24 A

From 0.24 A less than 0.26 A

0.030 % + 0.5 uA

0.005 %

0.000 001 8 A

0.000 001 9 A

0.000 0020 A

0.000002 1A

0.000 0022 A

0.000 0023 A

0.000 002 4 A

0.000 002 5 A

0.000 002 6 A

0.000 002 7 A

0.000 002 8 A

0.000 002 9 A

0.000 003 0 A

0.000003 1 A

0.006 %

0.000 003 2 A

0.000 003 3 A

0.000 008 A

0.006 %

0.000 009 A

0.000 010 A

0.000 011 A

0.006 %

0.000 012 A

0.000 013 A

0.000 014 A

50 Hz, 60 Hz 0.000 015 A

0.000 016 A

0.000 017 A

0.000018 A

0.000 019 A

0.006 %

0.000 020 A

0.000 021 A

0.000 022 A

0.000 023 A

0.000 024 A

0.000 025 A

0.000 026 A

0.000 027 A

0.000 028 A

0.000 029 A

0.000 030 A

0.000 031 A

0.000 032 A

0.000 033 A

0.000 034 A

0.007 %

0.000 035 A

0.000 036 A

0.000 037 A

0.000 038 A

0.00017A

0.000 18 A

0.000 19 A
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current

Measuring
Equipment

From 0.26 A less than 0.28 A

From 0.28 A less than 0.3 A

03A

More than 0.3 A less than 0.31 A

From 0.31 A less than 0.33 A

From 0.33 A less than 0.34 A

From 0.34 A less than 0.36 A

From 0.36 A less than 0.38 A

From 0.38 A less than 0.4 A

From 0.4 A less than 0.41 A

From 0.41 A less than 0.43 A

From 0.43 A less than 0.45 A

From 0.45 A less than 0.46 A

From 0.46 A less than 0.48 A

From 0.48 A less than 0.5 A

0.5A

More than 0.5 A less than 0.51 A

From 0.51 A less than 0.53 A

From 0.53 A less than 0.55 A

From 0.55 A less than 0.57 A

From 0.57 A less than 0.58 A

From 0.58 A less than 0.6 A

From 0.6 A less than 0.62 A

From 0.62 A less than 0.63 A

From 0.63 A less than 0.65 A

From 0.65 A less than 0.67 A

From 0.67 A less than 0.69 A

From 0.69 A less than 0.7 A

From 0.7 A less than 0.72 A

From 0.72 A less than 0.74 A

From 0.74 A less than 0.75 A

From 0.75 A less than 0.77 A

From 0.77 A less than 0.79 A

From 0.79 A less than 0.80 A

From 0.80 A less than 0.82 A

From 0.82 A less than 0.84 A

From 0.84 A less than 0.86 A

From 0.86 A less than 0.87 A

From 0.87 A less than 0.89 A

From 0.89 A less than 0.91 A

From 0.91 A less than 0.92 A

From 0.92 A less than 0.94 A

From 0.94 A less than 0.96 A

From 0.96 A less than 0.97 A

From 0.97 A less than 1 A

1A

More than 1 A less than 1.01 A

From 1.01 A less than 1.02 A

From 1.02 A less than 1.04 A

From 1.04 A less than 1.05 A

From 1.05 A less than 1.07 A

From 1.07 A less than 1.09 A

From 1.09 A less than 1.1 A

From 1.1 Aless than 1.12 A

From 1.12 A less than 1.14 A

From 1.14 A less than 1.16 A

From 1.16 A less than 1.17 A

0.00020 A

0.00021 A

0.008 %

0.00022 A

0.00023 A

0.00024 A

0.00025A

0.00026 A

0.00027 A

0.000 28 A

0.00029 A

0.00030A

0.00031A

0.00032 A

0.00033 A

0.008 %

0.00034 A

0.00035A

0.00036 A

0.00037A

0.00038A

0.00039A

0.00040A

0.00041 A

0.00042 A

0.00043 A

0.00044 A

0.00045 A

50 Hz, 60 Hz 0.00046 A

0.00047A

0.00048 A

0.00049 A

0.000 50 A

0.000 5T A

0.000 52 A

0.000 53 A

0.000 54 A

0.00055 A

0.00056 A

0.000 57 A

0.000 58 A

0.000 59 A

0.000 60 A

0.000 61 A

0.000 62 A

0.008 %

0.000 63 A

0.000 64 A

0.000 65 A

0.000 66 A

0.000 67 A

0.000 68 A

0.000 69 A

0.000 70 A

0.000 71 A

0.000 72 A

0.000 73 A
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current

Measuring
Equipment

From 1.17 A less than 1.19 A

From 1.19 A less than 1.21 A

From 1.21 A less than 1.22 A

From 1.22 A less than 1.24 A

From 1.24 A less than 1.26 A

From 1.26 A less than 1.28 A

From 1.28 A less than 1.29 A

From 1.29 A less than 1.31 A

From 1.31 A less than 1.33 A

From 1.33 A less than 1.34 A

From 1.34 A less than 1.36 A

From 1.36 A less than 1.38 A

From 1.38 A less than 1.39 A

From 1.39 A less than 1.41 A

From 1.41 A less than 1.43 A

From 1.43 A less than 1.45 A

From 1.45 A less than 1.46 A

From 1.46 A less than 1.48 A

From 1.48 Alessthan 1.5 A

From 1.5 Aless than 1.51 A

From 1.51 A less than 1.53 A

From 1.53 A less than 1.55 A

From 1.55 A less than 1.56 A

From 1.56 A less than 1.58 A

From 1.58 A less than 1.6 A

From 1.6 A less than 1.62 A

From 1.62 A less than 1.63 A

From 1.63 A less than 1.8 A

From 1.8 A less than 1.97 A

From 1.97 A less than 2 A

2A

More than 2 A less than 2.12 A

From 2.12 A less than 2.2 A

From 2.2 A less than 2.4 A

From 2.4 A less than 2.6 A

From 2.6 A less than 3 A

3A

More than 3 A less than 3.1 A

From 3.1 A less than 3.4 A

From 3.4 A less than 3.7 A

From 3.7 A less than 3.9 A

From 3.9 A less than 4.2 A

From 4.2 A less than 4.5 A

From 4.5 A less than 4.7 A

From 4.7 A less than 5 A

S5A

More than 5 A less than 5.3 A

From 5.3 A lessthan 5.5 A

From 5.5 A less than 5.8 A

From 5.8 A less than 6 A

From 6 A less than 6.3 A

From 6.3 A less than 6.6 A

From 6.6 A less than 6.8 A

From 6.8 A less than 7.1 A

From 7.1 Alessthan 7.4 A

From 7.4 A less than 7.6 A

From 7.6 A less than 7.9 A

0.000 74 A
0.00075 A
0.00076 A
0.000 77 A
0.000 78 A
0.000 79 A
0.000 80 A
0.000 81 A
0.000 82 A
0.000 83 A
0.000 84 A
0.00085 A
0.000 86 A
0.000 87 A
0.000 88 A
0.000 89 A
0.000 90 A
0.00091 A
0.00092 A
0.000 93 A
0.00094 A
0.00095 A
0.00096 A
0.00097 A
0.000 98 A
0.00099 A
0.001 0A
0.001TA
0.0012A
0.00I13A
0.009 %
0.0013A
0.0014A
0.001 1A
0.0012A
0.0013A
0.013 %
0.0014A
0.0015A
0.001 6 A
0.001 7A
0.001 8 A
0.0019A
0.0020A

50 Hz, 60 Hz

0.0021A
0.013 %

0.0022 A

0.0023 A
0.0024 A
0.0025A
0.0026 A
0.0027A
0.0028A
0.002 9 A
0.0030A
0.0031A
0.0032A
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current

Measuring
Equipment

From 7.9 A less than 8.2 A

From 8.2 A less than 8.4 A

From 8.4 A less than 8.7 A

From 8.7 A less than 8.9 A

From 8.9 A less than 9.2 A

From 9.2 A less than 9.5 A

From 9.5 A less than 9.7 A

From 9.7 A less than 10 A

10A

More than 10 A less than 10.1 A

From 10.1 A less than 10.3 A

From 10.3 A less than 10.6 A

From 10.6 A less than 10.8 A

From 10.8 A less than 11 A

From 11 A less than 11.3 A

From 11.3 Aless than 11.5 A

From 11.5 A less than 11.8 A

From 11.8 A less than 12 A

From 12 A less than 12.3 A

From 12.3 A less than 12.5 A

From 12.5 A less than 12.8 A

From 12.8 A less than 13 A

From 13 A less than 13.2 A

From 13.2 A less than 13.5 A

From 13.5 A less than 13.7 A

From 13.7 A less than 14 A

From 14 A less than 14.2 A

From 14.2 A less than 14.5 A

From 14.5 A less than 14.7 A

50 Hz, 60 Hz

From 14.7 A less than 15 A

From 15 A less than 152 A

From 15.2 Aless than 154 A

From 15.4 A less than 15.7 A

From 15.7 A less than 159 A

From 15.9 A less than 16.2 A

From 16.2 A less than 16.4 A

From 16.4 A less than 16.7 A

From 16.7 A less than 16.9 A

From 16.9 A less than 17.1 A

From 17.1 A lessthan 17.4 A

From 17.4 A less than 17.6 A

From 17.6 A less than 17.9 A

From 17.9 A less than 18.1 A

From 18.1 A less than 18.4 A

From 18.4 A less than 18.6 A

From 18.6 A less than 18.8 A

From 18.8 A less than 19.1 A

From 19.1 A less than 19.3 A

From 19.3 A less than 19.6 A

From 19.6 A less than 20 A

20A

More than 20 Aup to 27 A

More than 27 Aupto 30 A

More than 30 Aup to 60 A

More than 60 A up to 100 A

More than 100 A up to 3 000 A

0.0033 A
0.0034 A
0.0035A
0.0036 A
0.003 7A
0.003 8 A
0.0039 A
0.004 0 A
0.014 %
0.0050A
0.0051A
0.0052 A
0.0053 A
0.0054A
0.0055A
0.0056 A
0.0057A
0.0058A
0.0059 A
0.006 0 A
0.006 1 A
0.006 2 A
0.006 3 A
0.006 4 A
0.006 5A
0.006 6 A
0.006 7 A
0.006 8 A
0.006 9 A
0.0070A
0.0071A
0.0072 A
0.0073 A
0.0074 A
0.0075 A
0.007 6 A
0.0077A
0.007 8 A
0.0079 A
0.0080A
0.0081 A
0.008 2 A
0.008 3 A
0.0084 A
0.0085A
0.008 6 A
0.008 7A
0.008 8 A
0.008 9 A
0.009 0 A
0.014 %
0.18% +0.01 A
0.06A
0.18% +0.01 A
0.3A
0.5%
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Attachment

Direct Current
& Low
Frequency
Measuring

Equipment,
etc.

10 mA, 20 mA 0.004 %
30mA, 50 mA 0.005 %
AC-DC- 100 mA, 200 mA, 300 mA 0.006 %
Current 500 mA, 1 A 50 Hz, 60 Hz 0.007 %
AT 2A3A 0.008 %
5A,10A 0.009 %
20A 0.010 %
Thermocouple R, From -226 pV up to 21101 pV 5V
with Reference Junction | (From -50 °C up to 1768 “C) 3
Thermocouple S, From -236 pV up to 18693 uv 50V
with Reference Junction | (From -50 °C up to 1768 °C) "
Thermocouple N, From -4345 puV up to 47513 uv 21 uV
with Reference Junction | (From -270 °C up to 1300 °C) H
Thermocouple K, From -6458 uV up to 54886 pv 2 1V
with Reference Junction | (From -270 “C up to 1372 °C) K
Thermocouple E, From -9835 puV up to 76373 pv 27 UV
with Reference Junction | (From -270 °C up to 1000 °C) K
Thermocouple J, From -8095 uV up to 69553 pv 25 1V
with Reference Junction | (From -210 °C up to 1200 °C) H
Thermocouple T, From -6258 uV up to 20872 pV 24 4V
with Reference Junction | (From -270 “C up to 400 C) H
Thermocouple R, -\ gy 526 uv up t0 21101 pv
without Re'tference (From -50 °C up to 1768 °C) 4 uv
Junction
Temperature Thermocouple S, F
Indicator without Re.ference F(r]?:)m2_356 O“\C/J Eg :2 15223 g )V 4 puv
Junction
Thermocouple N, | prom 4345 11y up to 47513 pv
without Re?ference (From -270 °C up to 1300 °C) 9uv
Junction
Thermocouple K, | g0 6458 11y up to 54886 v
without Rﬁ.aference (From -270 °C up to 1372 °C) 10 pv
Junction
Thermocouple E, y A
without Re.:ference Fr((}lrrrim? 232 OH"\é 1;1; tt(:) Z%%’Z)J g;/ 18 uv
Junction
Thermocouple I, | o 8095 1V up to 69553 pv
without Re?ference (From -210 °C up to 1200 °C) 14 uv
Junction
Thermocouple T,
without Rc?ference FE(;TO;E%SZE; (;l ycltitsozzloogg"zcl;v 14 pv
Junction
Resistance thermometer | From 18.52 Q up to 390.48 Q 0.011 O
Sensor (From -200 °C up to 850 “C) '
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Attachment

Thermocouple R, From -226 pV up to 21101 pV
with Reference Junction (From -50 °C up to 1768 °C) B
Thermocouple S, From -236 pV up to 18693 uv 34V
with Reference Junction (From -50 “C up to 1768 “C) a
Thermocouple N, From -4345 puV up to 47513 uVv
with Reference Junction (From -270 “C up to 1300 "C) LB
Thermocouple K, From -6458 puV up to 54886 uv
with Reference Junction (From -270 °C up to 1372 °C) 20mv
Thermocouple E, From -9835 uV up to 76373 uVv
with Reference Junction (From -270 °C up to 1000 "C) a8y
Thermocouple J, From -8095 uV up to 69553 pv 21 UV
with Reference Junction (From -210 °C up to 1200 °C) H
Temperature Thermocouple T, From -6258 pV up to 20872 pv 20 UV
Indicator with Reference Junction (From -270 °C up to 400 °C) K
calibration Thermocouple R, From -226 pV up to 21101 pV L4 1V
Direct Current | dwipment without Reference Junction (From -50 °C up to 1768 °C) s
& Low Thermocouple S, From -236 pV up to 18693 pv
Frequency without Reference Junction (From -50 °C up to 1768 "C) L4uv
%Aeis‘;“:i Thermocouple N, From -4345 uV up to 47513 vV o
et?:. p ’ without Reference Junction (From -270 "C up to 1300 °C) s
Thermocouple K, From -6458 uV up to 54886 pv L6 1V
without Reference Junction (From -270 "C up to 1372 °C) O
Thermocouple E, From -9835 uV up to 76373 uv L7 0V
without Reference Junction (From -270 “C up to 1000 “C) s
Thermocouple J, From -8095 uV up to 69553 uvV L7 1V
without Reference Junction (From -210 “C up to 1200 °C) B
Thermocouple T, From -6258 uV up to 20872 pV L4 Ly
without Reference Junction (From -270 °C up to 400 °C) ik
DC Voltage
- e}ziﬂzng From 0 mV/V up to 10 mV/V Ofl %%7
Equipment
A0 }\{Ol.tage From 0 mV/V up to 2.5 mV/V 0.000 030
atio mV/V
Megsuring 223k 0.000 060
Equipment More than 2.5 mV/V up to 5 mV/V VvV
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Attachment

Electric
Power
Measuring
Equipment,
etc.

From 10 V up to 300 V
From 50 mA up to 200 A
From 45 Hz up to 66 Hz
Power factor, whole range

0.04 mV/V
~ 14mV/V
(Appendix 1-1)

Power
Converter
100V, 5A
More than 66 Hz up to 1000 Hz E)A25 m\(;Nl 1
Power factor, whole range PRendis. 1<1)
From 10 Vup to 1 000 V 0.04 mW/VA
From 5 mA up to 200 A ~ 0.16 mW/VA
From 45 Hz up to 66 Hz A ) dml 5
Power Power factor, whole range (ppenidize 1-2)
Meter 100V,5A
More than 66 Hz up to 1000 Hz ?{fs 2;\3/1/: ‘ftz)
Power factor, whole range pp
Reactive from 10V up o1 DO0Y 0.04 mvar/VA
From 5 mA up to 200 A
Power Fram 45 Hz 1t 66 Oz ~ 0.16 mvar/VA
Meter b (Appendix 1-3)

Power factor, whole range
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Attachment

Electric
Power
Measuring
Equipment,
etc.

From 10 Vup to 300 V

0
Energy From 50 mA up to 50 A &00090?1 o
Meter From 45 Hz up to 66 Hz A ) di 01 4
The absolute of Power factor is from 0.2 (Appendix 1-4)
From 10 Vup to 132V
Reactive | Lrom 0 mAup o34 0.009 %
i From 45 Hz up to 66 Hz ~ 0.011 %
M tgy Except the range of Power factor is form +0.9 lag to +0.9 A ) g 01 5
eter lead against 1 and from -0.9 lag to -0.9 lead against -1 (Appendix 1-5)
From 50 Vup to 100 V 0.06 mW/VA
Power From2.5AuptoSA
~ 0.12 mW/VA
Source From 45 Hz up to 66 Hz A Jix 15
Power factor, whole range (Appendix 1-5)
Rated primary voltage Ratio error 5x107°
From 100 Vup to 33 kV Phase angle 0.3'
Rated primary voltage Ratio error 8x10-3
. SOHZ’6QHZ More than 33 kV up to 77 kV Phase angle 0.3
(Testing voltage is from 5 % Rated o It
AC Voltage t0 120%of rated primary ated primary vorage Ratio error 13x107
More than 77 kV ;
Transformer voltage and t0 27543 KV Phase angle 0.5
from 5 % up to 110 % at R
more than 27573 kV) Rated primary voltage Ratio error 14x10%
More than 275/\3 kV Phase anele 0.5'
up to 550/\3 kV gle v
. Rated primary current Ratio error 60 ppm
Alternating From 5 mA upto 1.5 kA Phase angle 0.2
Current 50 Hz, 60 Hz - .
Transf Rated primary current Ratio error 70 ppm
ranstormer More than 1.5 kA up to 12 kA Phase angle 0.3'
Alternating
Current - | gom 50 A up to 3 000 A 50 Hz. 60 Hz 0.4 %
Standard
Shunt

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Appendix 1-1

Attachment

Range Expanded Uncertainty
Category Frequency | Voltage | Current Power factor gi;:iiﬁ;sgﬁ%eg/i;
200 A 1 0.08 mV/V
1 0.05 mV/V
0.5 lag 0.05 mV/V
100 V
50 Hz 5A 0.5 lead 0.05mV/vV
0 lag 0.04 mV/V
0 lead 0.04 mV/V
10V SA 1 0.14 mV/V
100 V 50 mA 1 1.4 mV/V
1 0.05 mV/V
0.5 lag 0.05mV/V
60 Hz 100 V 5A 0.5 lead 0.05 mV/V
IC)((’;VV@Z o 0 lag 0.04 mV/V
0 lead 0.04 mV/V
1 025mV/V
0.5 lag 0.25mV/V
400 Hz 100 V SA 0.5 lead 025 mV/V
0 lag 0.25mV/V
0 lead 0.25mV/V
1 025 mV/V
0.5 lag 0.25 mV/V
1 kHz 100 V 5A 0.5 lead 025 mV/V
0 lag 0.25 mV/V
0 lead 025 mV/V
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Appendix 1-2

Attachment

Range Expanded Uncertainty
Category ) (Level of Confidence
Type Phase wire | Frequency | Voltage | Current | Power factor Approximately 95 %)
200 A 1 0.08 mW/VA
1 0.05 mW/VA
0.5 lag 0.04 mW/VA
100 V
5A 0.5 lead 0.04 mW/VA
50 Hz
0 lag 0.04 mW/VA
0 lead 0.04 mW/VA
1000 V 5A 1 0.14 mW/VA
100 V 5 mA 1 0.16 mW/VA
1 0.05 mW/VA
0.5 lag 0.04 mW/VA
60 Hz 100 V 5A 0.5 lead 0.04 mW/VA
Singlephass 0 lag 0.04 mW/VA
two wire
0 lead 0.04 mW/VA
Power Active
Meter Power 1 0.25 mW/VA
0.5 lag 0.25 mW/VA
400 Hz 100 V 5A 0.5 lead 0.25 mW/VA
0 lag 0.25 mW/VA
0 lead 0.25 mW/VA
1 0.25 mW/VA
0.5 lag 0.25 mW/VA
1 kHz 100 V 5A 0.5 lead 0.25 mW/VA
0 lag 0.25 mW/VA
0 lead 0.25 mW/VA
Singlephase | oy | 100w | 54 1 0.05 mW/VA
three wire
Threephase | 5y | 100v | 54 1 0.05 mW/VA
three wire
Threephase | 50 | j00v | 54 1 0.05 mW/VA
four wire
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Appendix 1-3

Attachment

Range Expanded Uncertainty
Category T Ph . P Vol C p ¢ (Level of Confidence
ype ase wire requency oltage urrent ower factor Approximately 95 %)
200 A 0 lag 0.08 mvar/VA
0 lag 0.05 mvar/VA
0 lead 0.05 mvar/VA
100 V
5A 0.866 lag 0.05 mvar/VA
50 Hz
0.866 lead 0.05 mvar/VA
1 0.04 mvar/VA
Single phase
two wire 1000 V SA 0 lag 0.14 mvar/VA
Reactive Reacti 100V | 5SmA 0 lag 0.16 mvar/VA
eactive
Power
Moter power 0 lag 0.05 mvar/VA
0 lead 0.05 mvar/VA
60Hz | 100V | SA 0.866 lag 0.05 mvar/VA
0.866 lead 0.05 mvar/VA
1 0.04 mvar/VA
Single phase
. 50 Hz 100 V 5A 0 lag 0.05 mvar/VA
three wire
Threephase | o0y | 100v | 54 0 lag 0.05 mvar/VA
three wire
Taesphase | sope | wov | 54 0 lag 0.05 mvar/VA
four wire
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Appendix 1-4

Attachment

Range Expanded
Uncertainty
Category . (Level of
Type Phase wire Frequency | Voltage | Current | Power factor Cenfidence
Approximately 95 %)
1 0.009 %
100 V 5A 0.5 lag 0.011 %
50 Hz 0.5 lead 0.011 %
Three phase 10V SA 1 0.009 %
three wire 100V | 50 mA | 0.009 %
1 0.009 %
60 Hz 100 V SA 0.5 lag 0.011 %
0.5 lead 0.011 %
300V S5A 1 0.009 %
50 A 1 0.011 %
Energy Active 5
Meter Energy ! 0,002 %
50 Hz 100 V 5A 0.5 lag 0.011 %
0,
SileAhase 0.5 lead 0.011 %
G o
o wire 50 mA 1 0.011 %
10V 5A 1 0.010 %
1 0.009 %
60 Hz 100 V SA 0.5 lag 0.011 %
0.5 lead 0.011 %
Singlephase | 501, | 100v | sA 1 0.009 %
three wire
Threephase | 501, | 100y | sA 1 0.009 %
four wire
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Appendix 1-5

Attachment

Range

Category

Type

Phase wire

Frequency

Voltage

Current

Power factor

Expanded
Uncertainty
(Level of
Confidence

Approximately

95 %)

Reactive
Energy
Meter

Reactive
energy

Three phase
three wire

50 Hz

100 V

SA

0 lag

0.009 %

0 lead

0.009 %

0.866 lag

0.011 %

0.866 lead

0.011 %

10V

5A

0 lag

0.009 %

100 V

50 mA

0 lag

0.009 %

60 Hz

100V

SA

0 lag

0.009 %

0 lead

0.009 %

0.866 lag

0.011 %

0.866 lead

0.011 %

Single phase
two wire

50 Hz

100 V

SA

0 lag

0.009 %

Single phase
three wire

50 Hz

100 V

SA

0 lag

0.009 %

Three phase
four wire

50 Hz

100 V

5A

0 lag

0.009 %

Power
Source

Active
Power

Single phase
two wire

50 Hz

100 V

SA

1

0.06
mW/VA

0.5 lag

0.06
mW/VA

0.5 lead

0.06
mW/VA

0 lag

0.06
mW/VA

0 lead

0.06
mW/VA

25A

1

0.12
mW/VA

50V

5A

1

0.12
mW/VA

60 Hz

100 V

SA

1

0.06
mW/VA

0.5 lag

0.06
mW/VA

0.5 lead

0.06
mW/VA

0 lag

0.06
mW/VA

0 lead

0.06
mW/VA

Single phase
three wire

50 Hz

100 V

5A

1

0.06
mW/VA

Three phase
three wire

50 Hz

100 V

SA

1

0.06
mW/VA

Three phase
four wire

50 Hz

100 V

SA

0.06
mW/VA
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General Field of Calibration : Electricity (Direct Current & Low Frequency)

Date of Initial Accreditation of the Field : 1995-06-21

Laboratory’s permanent facility/On-site Calibration . On-site Calibration

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
1 mQ 0.03 %
10 mQ 0.03 %
100 mQ 0.01 %
10 0.01 %
20,30,40,50,6Q,
70,80,90,10Q pLa
200,30 0,40 Q, 50 Q, 60 Q,
70 Q, 80 Q, 90 Q, 100 Q 0.003 &
200 Q, 300 ©, 400 Q, 500 Q, 600 Q, 0.02 0
700 ©, 800 ©, 900 Q, 1000 Q )
. 2kQ, 3kQ, 4 kO, SkQ, 6 kQ,
DC Resister 7k, 8 KO, 9 kO, 10 kO 0.0002 kO
20 kQ, 30 kQ, 40 kQ, 50 kQ, 60 kQ,
70 kQ, 80 kO, 90 kQ, 100 kQ 0002
200 kQ, 300 kQ, 400 kQ, 500 kQ, 600 kQ, 0.03 kQ
700 kQ, 800 k€, 900 k3, 1 MQ )
1.1 MQ 0.40 kQ
2 MQ, 3 MQ, 4 MQ, 5 MQ, 6 MQ,
7MQ, 8 MQ, 9 MQ, 10 MQ 4,001 MO
20 MQ, 30 MQ, 40 MQ, 50 MQ, 60 MQ 0.1%
70 MQ, 80 MQ, 90 MQ 0.06 MQ
100 MQ 0.05 MQ
0.050 %
Ty Cupeat, | G o 1 Erup 6. 10 ka2 (lower limit 10 m<)
& Low Resistance More than 10 kQ2  up to 1 MQ 0.10 %
Frequency Measuring More than 1 MQ up to 10 MQ 0.20 %
Measuring Equipment More than 10 MQ up to 100 MQ 1.0 %
Equipment, etc. More than 100 MQ up to 2000 MQ 2.0%
From 0V upto 1000V G010 %o
P (lower limit 0.010 mV)
More than 1 kVup to 1.5 kV 0.014kV
?gﬂi‘;“age More than 1.5 kV up t0 3.5 kV 0.02 kV
More than 3.5kV up to 6.5 kV 0.03kV
More than 6.5 kV up to 9 kV 0.04 kV
More than 9 kV up to 10 kV 0.05kV
0
From 0 V up to 1000 V 0'0.50. &
DC Voltage (lower limit 5 uV)
Measuring
Equipment
More than 1 kV up to 180 kV 0.005 V/V
Direct
0.10 %
gurrent From 0 Aupto30 A (oveer Hmit.05 p)
ource
0
Direct From 0 A up to 10 A 0.10 %
Current (Jower limit 0.10 pA)
Measurin More than 10 Aupto 25 A 0.04 A
B8 More than 25 A up to 30 A 0.05A
S More than 30 A up to 40 A 0.40 A
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Direct More than 40 Aup to 50 A 0.50A
Current
Measuring More than 50 A up to 500 A 1.0 %
Equipment
From 10 mV up to 40 mV 0.10 mV
More than 40 mV up to 1000 V 0.30 %
50 1z More than 1 kVupto 1.5kV 0.014 kV
AC Voltage | 60 Hz’ More than 1.5 kV up to 3.5 kV 0.02 kV
il More than 3.5 kV up to 6.5 kV 0.03 kV
More than 6.5 kV up to 9 kV 0.04 kV
More than 9 kV up to 10 kV 0.05kV
400 Hz, From 10 mV up to 40 mV 0.10 mV
1 kHz More than 40 mV up to 1000 V 0.30 %
50 Hz,
60 Hz 0.10 %
400 Hz, From 10 mV-up to 1000 V (lower limit 0.10 mV)
AC Voltage | |11,
Measuring
Faipmet >0 Hz, From 5 kV up to 190 kV 0.005 V/V
60 Hz ’
Alternating 50 Hz,
Current From 1 mA up to 60 A 0.50 %
60 Hz
Source
From 1 mA up to 43 mA 0.30 %
More than 43 mA up to 50 mA 0.13 mA
More than S0 mAup to 0.2 A 0.30 %
More than 0.2 Aupto 0.3 A 0.0006 A
More than 0.3 Aup to 0.43 A 0.30 %
More than 0.43 Aupto 0.5 A 0.0013 A
More than 0.5 Aupto 0.75 A 0.0014A
More than 0.75 Aupto 1.3 A 0.30 %
Altermating Moe than 1.3 Aupto 1.5 A 0.004 A
Current 50 Hz More than 1.5 Aupto2 A 0.30 %
Measiring 60 Hz’ More than2 Aupto 3 A 0.006 A
B t More than3 Aupto 4.3 A 0.30 %
quipmen
More than 4.3 Aupto5 A 0.013 A
More than 5Aupto 7.5 A 0.014 A
More than 7.5 Aup to 10 A 0.30 %
More than 10 Aup to 15 A 0.03A
More than 15 Aup 30 A 0.06 A
More than 30 A up to50 A 0.13A
More than 50 A up to 60 A 0.50 %
More than 60 A up to 100 A 03A
More than 100 A up to 500 A 1.5%
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Temperature
Indicator

Thermocouple R,
with Reference Junction

From -226 pV up to 21101 pV
(From -50 °C up to 1768 °C)

5uv

Thermocouple S,
with Reference Junction

From -236 puV up to 18693 uv
(From -50 °C up to 1768 “C)

Suv

Thermocouple N,
with Reference Junction

From -4345 puV up to 47513 pv
(From -270 °C up to 1300 “C)

21 pv

Thermocouple K,
with Reference Junction

From -6458 uV up to 54886 pv
(From -270 °C up to 1372 °C)

22 uv

Thermocouple E,
with Reference Junction

From -9835 pV up to 76373 uV
(From -270 °C up to 1000 °C)

27 uv

Thermocouple J,
with Reference Junction

From -8095 puV up to 69553 pv
(From -210 °C up to 1200 “C)

25 puv

Thermocouple T,
with Reference Junction

From -6258 uV up to 20872 pVv
(From -270 °C up to 400 °C)

24 pv

Thermocouple R,
without Reference Junction

From -226 pV up to 21101 pV
(From -50 °C up to 1768 “C)

4 uv

Thermocouple S,
without Reference Junction

From -236 pV up to 18693 uv
(From -50 °C up to 1768 “C)

4 uvV

Thermocouple N,
without Reference Junction

From -4345 puV up to 47513 pv
(From -270 °C up to 1300 °C)

9 uv

Thermocouple K,
without Reference Junction

From -6458 pV up to 54886 pv
(From -270 “C up to 1372 °C)

10 pv

Thermocouple E,
without Reference Junction

From -9835 uV up to 76373 pv
(From -270 °C up to 1000 °C)

18 uV

Thermocouple J,
without Reference Junction

From -8095 iV up to 69553 pV
(From -210 °C up to 1200 °C)

14 pv

Thermocouple T,
without Reference Junction

From -6258 uV up to 20872 uv
(From -270 "C up to 400 "C)

14 uv

Resistance thermometer
Sensor

From 18.52 Q up to0 390.48 Q
(From -200 °C up to 850 °C)

0.07 &
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Attachment

Thermocouple R,

From -226 uV up to 21101 pV

Power factor
0lag ~1~0 lead

with Reference Junction (From -50 °C up to 1768 “C) 1 BY
Thermocouple S, From -236 pV up to 18693 pV 54V
with Reference Junction (From -50 °C up to 1768 “C) H
Thermocouple N, From -4345 uV up to 47513 pv 19 4V
with Reference Junction (From -270 °C up to 1300 “C) H
Thermocouple K, From -6458 uV up to 54886 uv 20 UV
with Reference Junction (From -270 “C up to 1372 °C) "
Thermocouple E, From -9835 puV up to 76373 pv 24 LV
with Reference Junction (From -270 “C up to 1000 °C) "
Thermocouple J, From -8095 pV up to 69553 pv 29 1V
with Reference Junction (From -210 “C up to 1200 °C) H
Direct Current | Temperature Thermocouple T, From -6258 pV up to 20872 uv 21 LV
& Low Indicator with Reference Junction (From -270 °C up to 400 “C) 2
ﬁ:ggﬁgfé calibration Thermocouple R, From -226 ;ﬁV up t0 21101 pV 304V
Equipment, etc. equipment without Reference Junction (From -50 "C up to 1768 "C) '
Thermocouple S, From -236 puV up to 18693 pVv 3.0 LV
without Reference Junction (From -50 °C up to 1768 °C) e
Thermocouple N, From -4345 pV up to 47513 pv 39 4V
without Reference Junction (From -270 "C up to 1300 °C) i
Thermocouple K, From -6458 puV up to 54886 uv 334V
without Reference Junction (From -270 ‘C up to 1372 °C) < B
Thermocouple E, From -9835 pV up to 76373 uv 3.4 4V
without Reference Junction (From -270 °C up to 1000 °C) i
Thermocouple J, From -8095 uV up to 69553 pv 59 10
without Reference Junction (From -210 “C up to 1200 °C) <
Thermocouple T, From -6258 pV up to 20872 pVv 3.0 UV
without Reference Junction (From -270 °C up to 400 °C) T 1
Single phase two
wire
From 30 V up to
300V
From 0.2 A up to 33 Q50 =5 W
A (Appendix 2-1)
50 Hz, 60 Hz
Elecitic Power factor
Power Power Olag ~1~Q lead
Measuring Mt Single phase three
. wire, Three phase
Equipment, etc. threé wire
From 50 V up to
300V 0.075 W~12 W
From 0.2 A up to 33 (Appendix 2-2)
A
50 Hz, 60 Hz

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Appendix 2-1

Attachment

Range Expanded
Uncertainty
Cateco Ph (Level of
ategory Type ase Frequency | Voltage Current Power factor Confidence
wire Approximately
95 %)
More than 20 A 0lag~1~0 8 W
up to 33 A lead
More than 10 A 0lag~1~0
up to 20 A lead 5.1 W
More than 5 A 0lag~1~0
I\/tllore upto 10 A lead 26 W
fan More than 2 A 0lag~1~0
150V 1.3 W
. upto 5 A lead
300V More than 1 A 0lag~1~0 051 W
upto2 A lead
1A 0 lag~2=0 0.26 W
lead
Single 0lag~1~0
02A 0.48 W
Power Active phase 50 Hz lead
Meter Power Two 60 Hz More than 20 A 0lag~1~0
. 4w
wire up to 33 A lead
More than 10 A 0lag~1~0
up to 20 A lead 26
More than 0 lag~1~0
ﬁore 5Aupto 10 A lead L3 W
an
More than 0lag~1~0
L(;Otz 2Aupto5A lead ST W
More than 0lag~1~0
150 V &
l1Aupto2 A lead S0 W
1A G lagm=0 0.13W
lead
02A b lag=1=0 024 W
lead
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Appendix 2-1(continued)

Attachment

Power
Meter

Active
Power

Single
phase
Two
wire

50 Hz

60 Hz

More than 20 A

ibt0 33 A 0 lag~1~0 lead 2.6 W
M“’;: ttél;%}fA 0 Tgmr=Lr= Il 17W
M(gg Slan Ml‘l’;etéhi“g 2A 0 lag~1~0 lead 0.9 W
%‘(’)t{’, M‘:; i‘%“ 24| 0lag~1~0lcad 0.42 W
M‘ff;g‘g“{; A | 0lag~1~0lead 0.17 W
1A 0 lag~1~0 lead 0.09W
M?lr; :gi‘;? A | 0lggr1r~01ead 1.7W
M?lr;);:z%fA 0 lag~1~0 lead 1.1W
Mﬁgiihf‘g zA 0 lag~1~0 lead 051 W
i;og 282,/ M?fﬁ ttg%“ A2 A | 0lag~1~0 lead 026 W
M‘{’f;::;“; B | 0lagr=1~0Tead 0.10 W
1A 0 lag~1~0 lead 0.050W
02A 0 lag~1~0 lead 0.2 W
10A 0 lag~1~0 lead 1.5W
5A 0 lag~1~0 lead 0.8 W
30V 25A 0 lag~1~0 lead 038 W
1A 0 lag~1~0 lead 0.15W
02 A 0lag~1~0lead | 0.060 W
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Appendix 2-2

Attachment

Range Expanded
Uncertainty
Category (Level of
Type | Phase wire | Frequency Voltage Current Power factor Confidence
Approximately
95 %)
More than
20 A Glag=1~0 2 W
upto33A lzad
More than
10 A b lagr=l~=Q 7.6 W
up to 20 A I
More than | Morethan5 A 0lag~1~0 39w
150 V upto 10 A lead ]
up to More than 2 A 0lag~1~0 19w
300V upto5SA lead )
Bingle More than 1 A 0lag~1~0 0.76 W
upto2 A lead
phase
three 1A Glag=1~0 038 W
wire lead
Power Active 50 Hz 02 A 0 lag~1~0 0.96 W
Meter Power Three 60 Hz lead
phase More than 20 A 0 lag~1~0 6W
three upto33 A lead
wire More than 10 A 0lag~1~0
up to 20 A lead 3 W
More than 5 A 0lag~1~0 20 W
More than upto 10 A lead
100 V More than 2 A 0lag~1~0 LowW
up to upto5A lead '
150 vV More than 1 A 0 lag~1~0 038 W
upto2 A lead
1A 0lag=1=10 0.19 W
lead
02A Plag=s =0 048 W
lead
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Appendix 2-2(continued)

Attachment

Power
Meter

Active
Power

Single
phase
three

wire

Three

phase
three
wire

50 Hz
60 Hz

M?lftté’zgioA 0 lag~1~0 lead 37W
o M‘l’lr; g‘zr(‘) A1 Olag~1~0lead 25W
han Ml‘l);et(t)hfg S| 0lag~1~0lead 13W
up i M‘l’lr; A 0 lag~1~0 lead 0.63 W
M?l‘;:gzn NG 0 lag~1~0 lead 025 W
A 0 lag~1~0 lead 0.13W
M?lr;fgiii) A | plages]se ead 20 W
More than 10 A
g~1~ .
. M‘;fet(t)hi ?1 ?A 0 lag~1~0 lead 15W
lslgt\(/) up o 10 A 0 lag~1~0 lead 0.75W
60V M‘l’lr;ttg%“j A 0 lag~1~0 lead 038 W
Mi‘;:g;’*{; A1 0lag~1~0 lead 0.15 W
1A 0 lag~1~0 lead 0.075 W
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Attachment

General Field of Calibration : Electricity (Direct Current & Low Frequency)
Date of Initial Accreditation of the Field : 1995-06-21

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Real 0.20 x10°®
50 Hz IAY fna 30 X107
Real 0.20 x10¢
60 Hz IUAY Togp 3.0 X109
50 Hz More than 10 V Real 5 x10°°
up to 300 V Imag 10 x10°
More than 10 V Real 5 x10°¢
60 Hz 6
up to 300 V Imag 10 x10
<106
AC Voltage 120 Hz 10V,20V IRHT:; 03..105><11096
Inductive <106
Voltage-Divider 225 Hz 10V I}r{ne:é 03"105X 11096
From 10 V Real 0.10 x10°®
400 e up 10100 V Imag 1.0 x10°
| Kz From 1V Real 0.10 x10°
up to 150 V Imag 1.0 x10¢
Real 2.0 x10¢
SkHz 10V,20V finiia 122107
Real 1.7 x10”
10 kHz 10 V,20 V Trma 29107
1 pF 1.1 uF/F
Low More than 1 pF 0.002 %
Frequency less than 10 pF
Impedance 10 pF 0.80 puF/F
Measuring More than 10 pF 0.002 %
Equipment, less than 100 pF
etc. 100 pF 0.73 uF/F
More than 100 pF
Capacitor 1 kHz less than 1 000 0.002 %
pF
1 000 pF 0.79 pF/F
More than 1 000
pF 0.007 %
up to 0.1 pF
More than 0.1 pF 0.008 %
up to 1 puF
10 pF 0.008 %
100 pF 0.006 %
Capacitance 1 000 pF 0.006 %
Measuring 1 kHz DO K 0007 o
Equipment 0.1 uF 0.007 %
1 puF 0.008 %
10 uF 0.008 %
From 10 p© AC Resistance 0.09 %
| KHz less than 100 uQ Phase angle 0.004 rad
AC Resister Coaxial Up to From 100 pQ AC Resistance 0.06 %
Shunt 10A less than 1 mQ Phase angle 0.004 rad
From 1 m AC Resistance 0.06 %
less than 10 mQ Phase angle 0.004 rad
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Attachment

Low
Frequency
Impedance
Measuring
Equipment,
etc.

1 KHz Up to From 10 mQ AC Resistance 0.009 %
Coaxial 10 A less than 0.1 Q Phase gngle 0.000 4 rad
Shunt Up to 010 AC Resistance 0.006 %
1A ] Phase angle 0.000 12 rad
100 AC Resistance 0.007 %
Phase angle 5 %107 rad
AC Resistance 0.003 %
100 Phase angle 3 x107 rad
AC Resistance 0.003 %
Ll L Phase angle 3 x107 rad
10 kO AC Resistance 0.00_35 %
ACRasicier Phase gngle 3 x10” rad
100 kO AC Resistance 0.003 %
Phase angle 5 %107 rad
From 10 p2 AC Resistance 0.4 %
less than 100 pQ Phase angle 0.04 rad
From 100 p€ AC Resistance 0.4 %
Up to less than 1 mQ Phase angle 0.04 rad
ég;;?; 10A From 1 mQ AC Resistance 0.4 %
Shunt less than 10 mQ Phase angle 0.04 rad
From 10 mQ AC Resistance 0.04 %
less than 0.1 Q Phase angle 0.004 rad
Uptol 010 AC Resistance 0.008 %
A ) Phase angle 0.000 5 rad
10Q 0.007 %
AC Resistance 100 Q 0.004 %
Measuring 1 kHz 1 kQ 0.004 %
Equipment 10 kQ 0.004 %
100 kQ 0.002 %
100 pH 0.04 %
More than 100 pH up to 300 pH 0.2 %
More than 300 pH less than 600 uH 0.1 %
600 pH 0.09 %
More than 600 pH less than 1 mH 0.08 %
1 mH 0.02 %
More than 1 mH less than 2 mH 0.08 %
2 mH 0.07 %
More than 2 mH less than 10 mH 0.06 %
Inductor 1 kHz 10 md 0.010 %
More than 10 mH less than 100 mH 0.06 %
100 mH 0.010 %
More than 100 mH less than 1 H 0.06 %
1H 0.011 %
More than | H less than 2 H 0.06 %
2H 0.1 %
More than 2 H less than 10 H 0.2%
10H 0.05 %
100 pH 0.2 %
Inductance LmH 0Ld %
Measuring 1 kHz 10wl .09 7
Bauipment 100 mH 0.02 %
1H 0.02 %
10H 0.2 %

#All Calibration Procedures are in-house procedures developed by this laboratory.
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General Field of Calibration : Humidity

Date of Initial Accreditation of the Field : 2015-09-11

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Humidity Dew point Optical Dew point Dew point
Measuring | hygrometers | Dew point From -10 °C up to 50 °C 0.17°C
Instrument, hygrometers Dew point Dew point
etc. More than 50 °C up to 85 °C 0.27 °C
Relative humidity ; : g
Calibration From 10 % up to 50 % Relatnl/eoh(;mldlty
temperature Dew point above -10 °C e
From 5 °C Relative humidity ] gy
less than 20 °C More than 50 % Relatnlfesh;mldlty
up to 90 % o
Relative humidity . .
Calibration From 10 % up to 50 % Relatlgegh;mldlty
temperature Dew point above -10 °C e
From 20 °C Relative humidity : 1
up to 30 °C More than 50 % Relatnl/ezh(;mxdny
up to 90 % -
—r Relative humidity Relative humidity
Calibration From 10 % up to 50 % 0.8 %
temperature
More than 30 °C Relative humidity ' 1
up t0 50 °C More than 50 % Relatl\lfezhol/lmldlty
up to 90 % -
I Relative humidity Relative humidity
Calibration | £ 10 % up to 50 % 14 %
temperature - —
More than 50 °€ |  Relativehumidity Relative humidity
up to 85 °C More than 50 % 250
up to 90 % o
Capacitive Dew point Dew point
hygrometers From -10 °C up to 48 °C 0.21 °C
Dew point Dew point
More than 48 °C up to 83 °C 0.51 °C
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General Field of Calibration : Humidity

Date of Initial Accreditation of the Field : 2015-09-11

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and

Expanded Uncertainty

Humidity
Measuring
Instrument,
etc.

Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Dew point Optical Dew point Dew point
hygrometers | Dew point From -10 °C up to 50 °C 0.17 °C
hygrometers | Dew point Dew point
More than 50 °C up to 85 °C 0.27 °C
Relative humidity . 1
Calibration From 10 % up to 50 % Ii%l%}lve ity
temperature Dew point above -10 °C =
From 5 °C Relative humidity : - 1
less than 20 °C More than 50 % ]i(eélaoﬁlve humidity
up to 90 % o
Relative humidity . -
Calibration From 10 % up to 50 % OR?;%}]VS umidity
temperature Dew point above -10 °C e
From 20 °C Relative humidity . -
up to 30 °C More than 50 % I;{;l%}lve RUzicity
up t0 90 % -
oo Relative humidity Relative humidity
Callsmation From 10 % up t0 50 % | 0.8 %
temperature
More than 30 °C | Relative humidity ; 4
up to 50 °C More than 50 % };(ezlatx;lve i
up to 90 % -
I Relative humidity Relative humidity
Calibrafion From 10 % up t0 50 % | 1.4 %
temperature . -
Morgrthan 50°C | Relatlve humidity Relative humidity
up to 85 °C More than 50 % 250
up to 90 % -
Capacitive Dew point Dew point
hygrometers | From -10 °C up to 48 °C 0.21°C
Dew point Dew point
More than 48 °C up to 83 °C 0.51°C
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Attachment

Humidity Electronic Dew point From -10 °C up to 48 °C
Measuring | hygrometers Calibration temperature Dew point
Instrument, From 5 °C up to 55 °C 0.21°C
etc. Relative humidity From 10 % up to 90 %
Dew point From -10 °C up to 48 °C
Calibration temperature Dew point
More than 55 °C up to 85 °C 0.33 °C
Relative humidity From 10 % up to 90 %
Dew point More than 48 °C up to 83 °C
Calibration temperature Dew point
More than 50 °C up to 85 °C 0.51°C
Relative humidity From 10 % up to 90 %
Relative humidity : o oo
Calibration From 10 % up to 50 % 11{%1%2% hymidity
temperature Dew point above -10 °C )
From 5 °C Relative humidity . s
less than 20 °C More than 50 % l;zlzz;;ve iy
up to 90 % )
Relative humidity . -
Calibration From 10 % up to 50 % ORZI%;:VG Bumidity
temperature Dew point above -10 °C '
From 20 °C Relative humidity . -
up to 30 °C More than 50 % ?;l%;;ve Ay
up to 90 % )
— Relative humidi Relative humidity
Galibren From 10 % up £50% 0.8 %
tmperane Relative humidity . 5
More than 30 °C o Relative humidity
up to 50 °C More than 50 % 12 %
up to 90 %
o Relative humidity Relative humidity
Qalibmation From 10 % up to 50 % 1.4 %
temperature Relative humidity . i
More than 50 °C o Relative humidity
up to 85 °C More than 50 % 259
up to 90 %

#All Calibration Procedures are in-house procedures developed by this laboratory.
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General Field of Calibration . Temperature

Date of Initial Accreditation of the Field : 1994-08-01

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and

Expanded Uncertainty

Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Triple point of Water 0.4 mK
Triple point of Mercury 1.2 mK
Melting point of Gallium 1.0 mK
Fixed point apparatus Freezing point of Indium 24 mK
Freezing point of Tin 2.3 mK
Freezing point of Zinc 3.3 mK
Freezing point of Aluminum 6.0 mK
W(Ts0) R(T50)
D (*2)
Triple point of Water - 1.0 mK
Triple point of Mercury 2.0 mK 2.0 mK
Resistance thermometer Melting point of Gallium 20mK | 2.0mK
(Fi%ed point ealibration) Freezing point of Indium 3.0mK | 3.0mK
Freezing point of Tin 3.0 mK 3.0 mK
Freezing point of Zinc 4.0 mK 4.0 mK
Freezing point of Aluminum 7.0 mK 7.0 mK
Vicinity of -196 °C, -186 °C or -183 °C 6 mK 6 mK
Resistance thermometer From -80 °C up to 80 °C 7 mK 7mK
Contact (Comparison Calibration) More than 80 °C up to 250 °C 8 mK 8§ mK
type More than 250 °C up to 420 °C 30 mK 30 mK
thermometer Freezm.g pom‘.[ of Ind%um 0.10 °C (*3)
Freezing point of Tin
Th.ermoco.uple o Fre.:ezing.point OfZiI.lc 0.15 °C (*3)
(Fixed point calibration) Freezing point of Aluminum
(for noble metal thermocouple) Freezing point of Silver
- 5 0.25°C (*3)
Freezing point of Copper
Melting point of Palladium 1.0 °C (*3)
From 0 °C up to 150 °C 0.2 °C (*3)
Thermocouple More than 150 °C up to 400 °C 0.5°C (*3)
(Comparison Calibration) More than 400 °C up to 1100 °C 0.7 °C (*3)
More than 1100 °C up to 1554 °C 1.8°C (*3)
Vicinity of -196 °C, -186 °C or -183 °C 10 mK
From -80 °C up to 80 °C 7mK
T.emperatu.re sensors with More than 80 °C up to 250 °C 8§ mK
display unit
(Comparison calibration) More than 250 °C up to 420 °C 30 mK
More than 420 °C up to 1100 °C 0.8 °C
More than 1100 °C up to 1554 °C 2.0°C
Thermometer calibration From -80 °C up to 420 °C 0.080 °C
equipment More than 420 °C up to 700 °C 0.60 °C
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Attachment

Freezing point of Zinc
. . Freezing point of Aluminum
Fixed point apparatus - ; ; 0.30°C
Freezing point of Silver
Freezing point of Copper
Near-infrared radiation Freezing point of Zinc
thermometer / Visible radiation Freezing point of Aluminum
thermometer : 5 - 0.30 °C
(Fixed-point calibration) Freezing point of Silver -2
Radiation (for 0.9 um radiation . -
r—— thermometer) Freezing point of Copper
From 400 °C up to 700 °C 0.7 °C
More than 700 °C up to 1000 °C 0.5°C
Tlear-infrared radiation More than 1000 °C up to 1200 °C 0.9 °C
thermpmetery Visibloradistion More than 1200 °C up to 1400 °C 12°C
thermometer (Comparison
Calibration) More than 1400 °C up to 1600 °C 1.5°C
More than 1600 °C up to 1800 °C 2.5°C
More than 1800 °C up to 2000 °C 3.0°C
#All Calibration Procedures are in-house procedures developed by this laboratory.
(*1) Temperature converted from the ratio of the resistance R(790) to R(273.16K), W(T9)
(*2) Temperature converted from resistance R(790)
(*3) Temperature converted from Electromotive Force(EMF)
Laboratory’s permanent facility/On-site Calibration : On-site Calibration
Calibration and Measurement Capabilities
Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
From -40 °C up to 150 °C 0.20 °C
Contact Temperamre sSensors More than 150 °C up to 400 °C 070 °C
type with display unit Equipped within From -40 °C .
: q 0.30°C
thermometer |(Comparison calibration) temperature up to 150 °C
controlled More than 150 °C 0.70 °C
enclosures up to 200 °C '

#All Calibration Procedures are in-house procedures developed by this laboratory.
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General Field of Calibration : Electricity (High Frequency) & Electromagnetic Fields

Date of Initial Accreditation of the Field : 2016-10-20

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Magnetic From 29 mTupto2.5T 0.07 %
Fields
Generator From 0.5 mT less than 29 mT 0.4 %
_ . Direct From 29 mT up t0 2.5 T 0.09 %
Electromagnetic Magnetic Current
Flelds’ F1eld§ From 30 pT less than 29 mT 1%
Measuring Measuring
Equi t i
quipments Equipment From 10 uT less than 30 uT 3%
Magnetic
Fields Alternating From 10 pTup to 2 mT 3%
Measuring Current (50 Hz/ 60 Hz)
Equipment

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment
General Field of Calibration : Torque
Date of Initial Accreditation of the Field : 2018-02-02
Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility
Calibration and Measurement Capabilities

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Hand Clockwise Torque and
Torque Counterclockwise Torque 2.0 %
wrench From 10 N-m up to 420 N-m
Hand Clockwise Torque and
Torque Counterclockwise Torque Typell 2.0%
tools Hand From 100 ¢cN-m up to 500 cN-m
Torque
screwdriver Clockwise Torque and
Counterclockwise Torque Typell 4.0 %
From 10 ¢cN-m less than 100 cN-m
0.2 N-m 0.90 %
0.3N'm 0.65 %
0.4 N-m 0.55 %
0.5N-m 0.50 %
Torque
measuring Torque 0.6N-m, 0.7N-m, 0.8 N-m 0.45 %
devices measuring
devices 09N'm, 1N'm 0.40 %
Torque 2N'm 0.90 %
measuring
devices 4N-m 0.55%
6 N-m, 8§ N-m 0.45 %
10 N-m 0.40 %
2 cN-m 1.2%
T 4 cN-m, 10cN-m, 20 cN-m,
Ord% 1 30 oN*m. 40 cN-m. 50 cN-m., 0.96 %
screwdriver
checker 60 cN-m
20 cN-m, 50 cN'm. 100 cN-m,
200 cN-m, 300 cN-m. 400 cN-m, 0.82 %
500 cN-m, 600 cN-m

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Laboratory’s permanent facility/On-site Calibration : On-site Calibration

Calibration and Measurement Capabilities

Attachment

Calibration Procedures# and Expanded Uncertainty
Type of Instruments/Materials Range (Level of Confidence
to be calibrated Approximately 95 %)
Hand Clockwise Torque and
Torque Counterclockwise Torque 2.0%
wrench From 10 N-m up to 420 N-m
Hand Clockwise Torque and
Torque Counterclockwise Torque Typell 2.0%
tools Hand From 100 ¢cN+m up to 500 cN-m
Torque
screwdriver Clockwise Torque and
Counterclockwise Torque Typell 4.0 %
From 10 cN-m less than 100 cN-m
02N-'m 0.90 %
0.3 N'm 0.65 %
Torque
measuring 0.4 N-m 0.55%
devices
0.5N-'m 0.50 %
Torque Torque 0.6N'm, 0.7N'm, 0.8 N-m 0.45 %
measuring measuring
devices devices 09N-m, 1N-m 0.40 %
2N 'm 0.90 %
4N-m 0.55%
6 N-m, §N'm 0.45 %
10 N'm 0.40 %

#All Calibration Procedures are in-house procedures developed by this laboratory.
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Attachment

General Field of Calibration : Photometry

Date of Initial Accreditation of the Field : 1994-08-01

Laboratory’s permanent facility/On-site Calibration: Laboratory’s permanent facility
Calibration and Measurement Capabilities

— Expanded
Calibration Procedures# and Uncertainty

Type of Instruments/Materials Range (Level of Confidence

to be calibrated Approximately 95 %)

Luminous Intensity Tungsten 0
Srandard Sounes Lamp From 10 cd up to 3 000 cd 1.1 %
& 0
Measuring Instruments LED From 0.1 cd up to 10 cd 1.5%
Luminous Flux Tungsten 0
R — Lamp From 5 Im up to 20 000 Im 1.1 %
&
Measuring Instruments LED From 0.1 Im up to 10 Im 1.4 %
[lluminance Standard Source
& 0
Mezsusing [nstruments From 1 Ix up to 3 000 Ix 1.1 %
(Illuminance Meter)
Standard Distribution Temperature Standard
lamp for (Distribution Temperature Standard From 2 045 K up to 2 856 K 18 K
luminous Lamp)
;rtlzensr[y, From 250 nm up to 290 nm 8.0 %
More than 290 nm up to 350 nm 6.1 %
Spectral Irradiance Standard Source | More than 350 nm up to 450 nm 4.8 %
& More than 450 nm up to 600 nm 3.8%
Measuring Instruments More than 600 nm up to 830 nm 3.6 %
P
More than 830 nm up to 2 300 nm 4.0 %
More than 2 300 nm up to 2 500 nm 6.4 %
Colorimetric Values .. .
(Derived Values with | Chromaticity 'Chromatlclty Coardinars x : 0. 003
< x : From 0. 004 up to 0. 735 )
Spectral Irradiance of LED P 0. DOS 5 1 0. 8B4 y:0.004
Standard Lamp) v ) P )

#All Calibration Procedures are in-house procedures developed by this laboratory.
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