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Certificate of Accreditation

[AJapan 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 (as attached)
Accreditation Requirement:

I[SO/IEC 17025:2017

Accreditation Requirements in the Section 6 of

Accreditation Scheme(JCSS) 2nd Edition

Effective Date of Accreditation: 2020-07-09
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.

- 1Phis laborator%' 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 results and calibrations (refer to
joint [SO-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 [AJapan 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 Instrurrll_ents/Materlals Range (Level of Confidence
to be calibrated Approximately 95 %)
Frequency 3.0 % 10710
Generator From 1 Hz'up 10 100 MHz (Relative expanded uncertainty)
Frequency 3.0 x 101°
Counter i e (Relative expanded uncertainty)
. From 0.1 s less than 1 s 0.0030s
Time-Interval
Souie From 1 s less than 10 s 0.004 s
*1 From 10 sup to 60 s 0.01s
Time & Frequency gf;lzr:;lcon by
Counter, etc. M d Y Up to 99.99 s 0.006 s
easurement
Time-Interval (rate) *2
Measuring o From 0.1 s less than 10 s 0.0003 s
Equipment Calibration by
Time-Interval From 10 supto 60 s 0.003 s
Measurement More than 60 s
up to 3600 s Qa8
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

*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.

#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 %)
Frequency 1.0 x 10°®
Generator Rt 1 Henp £ 10 BER (Relative expanded uncertainty)
Frequency 1.0 x 10°¢
Counter From 1.-Hz up to. 10 MHz (Relative expanded uncertainty)
1 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
Cuntagete, , - From 0.1 s less than 10 s 0.0003 s
Time-Interval | Calibration by
Measuring Time-Interval From 10supto 60's 0.003 s
Equipment Measurement More than 60 s 0.09s
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

*1 : Limited to Withstand Voltage tester.
Note: The values in the CMC column include sources of uncertainty attributed to a unit under test.
#All Calibration Procedures are in-house procedures developed by this laboratory.
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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: 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 %)
From -90 kPa up to -10 kPa 27 Pa
G From 10 kPa up to 100 kPa 29 Pa
as More than 100 kPa .
Gauge 73 Pa
Pressure Gauges p up to 700 kPa
. ressure More than 700 kPa
(Digital i 0.52 kPa
Pressure Gauges) — ap io —
Liquid From 1 MPa up to 7 MPa 0.71 kPa
Gauge | prore than 7 MPa up to 70 MPa 5.3 kPa
Pressure Pressure
Ganige From -90 kPa up to -10 kPa 0.2 kPa
G‘::;e From 10 kPa up to 100 kPa 0.5 kPa
Mechanical Type Pressure Moteithare- 100 ks 2.0 kPa
Pressure Gauges mprta JI0 e
£ More than 700 kPa up to 7 MPa 11 kPa
Liquid From | MPa up to 10 MPa 12 kPa
Gauge More than 10 MPa
Pressure up to 100 MPa 0.15Mbd

#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 M m
o — ore than 150 kPa 0.11 kPa
(Digital Presgure up to 700 kPa ‘
Pressure Gauges) More than 700 kPa
0.52 kPa
up to 2 MPa
Pressure
Gauge From -80 kPa up to -10 kPa 0.2 kPa
Mechanical Type Gas From 10 kPa up to 100 kPa 0.5 kPa
Dygsmis GASEE Gauge More than 100 kPa 2.0 kPa
2 Pressure up to 700 kPa )
More than 700 kPa
up to 2 MPa I1kPa

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

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

Attachment

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 Convehtional igss
to be calibrated -
Permanent On-site
Laboratory Calibration
1 mg 0.004 mg -
2 mg 0.004 mg -
5 mg 0.004 mg -
10 mg 0.004 mg -
20 mg 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 5g 0.023 mg -
10 g 0.030 mg -
20¢ 0.037 mg -
50g 0.047 mg -
100 g 0.076 mg -
. 200 ¢ 0.16 mg -
Weight 500 ¢ 0.42 mg "
1 kg 0.80 mg -
2 kg 1.6 mg 0.03 ¢
Skg 4.2 mg 0.08 ¢
10 kg 8.0 mg 0.15¢g
20 kg 16 mg 030¢g
From 1 g less than 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 | kg 2.3 mg -
From 1 kg less than 2 kg 4.6 mg -
From 2 kg less than 5 kg 13 mg 003 g
From 5 kg less than 10 kg 24 mg 0.08¢
From 10 kg less than 20 kg 46 mg 0.15g
From 20 kg up to 25 kg 59 mg 030g

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

Attachment

Laboratory’s permanent facility, On-site Calibration

Calibration and Measurement Capabilities

Expanded Uncertainty
Calibration Procedures# and (Level _Uf Confidence
Type of Instruments/Materials Range Approximately 95 %)
to be calibrated Permanent On-site
Laboratory Calibration
From1 gupto50g 0.074 mg 0.11 mg
More than 50 gupto 80 g 0.12 mg 0.19 mg
More than 80 g up to 220 g 0.25 mg 0.35 mg
More than220 gup 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 to 2200 g 0013 g 0016 g
Non-Automatic More than 2 200 g
S Electronic upto 3200 ¢g dilsg 0020g
cale Weighing More than 3 200 g
I[nstruments upto 8 100 g O g k)
More than 8 100 g
T 0.13g 0.13 g
More than 12 kg o =
upto 21 ke 022¢g 023 g
More than 21 kg
't 32 ke 029¢ 031g
More than 32 kg up to 60 kg 1.7g 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 um
up to 100 mm )
More than 100 mm 0.22 um
Gauge Blocks up to 150 mm ks
(Comparison method) More than 150 mm 0.27 um
up to 200 mm
More than 200 mm 0,32 pm
up to 250 mm '
Up to 25 mm 2 pm
More than 25 mm 3
up to 50 mm um
Length Micrometers More than 50 mm 3 um
Measuring up to 75 mm
Instroment More than 75 mm § pm
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 -
Dial gauges up to 25.4 mm =
More than 25.4 mm 4
up to 100 mm s
Upto 0.14 mm 0.9 um
Dial test indicators More than 0.14 mm
Up to 0.8 mm Blm

#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 P
up to 50 mm H
Micrometers More than 50 mm
6 um
Length up to 75 mm
Measuring More than 75 mm 7 um
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 pum

#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 mQ2 3.1 ppm
10 mQ 1.8 ppm
100 mQ 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 k2, 60 kQ, 10
70 kQ, 80 kQ, 90 kQ ppm
100 kQ 1.5 ppm
200 kQ, 300 kQ, 400 kQ, 500 kQ, 600 k€, 10
700 kQ, 800 k€, 900 kQ B
1 MQ 1.7 ppm
10 MQ 4.2 ppm
100 MQ 6 ppm
1 GQ 10 ppm
DC Resistor 10 GQ2 20 ppm
100 GQ 50 ppm
1TQ 0.5%
More than 1 m€ less than 2 mQ 0.009 %
From 2 mQ2 less than 3 mQ 0.008 %
et st From 3 mQ less than 10 mQ 0.007 %
% Law More than 10 mQ less than [ 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 Q less than 20 Q 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 MSQ less than 1 GQ 0.3 %
More than 1 GQ less than 100 GQ 0.4 %
More than 100 GQ up to 700 GQ 0.7%
More than 700 GC 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 Q, 1 kQ 4.0 ppm
DC Resistance 10 kQ 3.5 ppm
Measuring 20 kQ, 30 kQ, 40 kQ, 50 kO, 60 kQ, 0.001 %
Equipment 70 kQ, 80 kQ, 90 kO '
100 k© 4.0 ppm
200 k€, 300 kQ, 400 k@, 500 kO, 600 ke, 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.

1TQ 0.5%
More than 1 © up to 6Q 0.002 %
More than 6 Q less than 10 Q 0.001 %
More than 10 © up to 20 O 0.002 %
More than 20 Q less than 10 kQ 0.001 %
More than 10 kQ 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 M( less than 5 MQ 0.008 %
DC Resistance From 5 MQ less than 6 MQ 0.006 %
Measurine From 6 MQ up to 10 MQ 0.005 %
Equipmer?t 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 MQ less than 1 GQ 0.3 %
More than 1 GQ less than 100 GQ 0.4 %
More than 100 GQQ less than 700 GO 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 pV 0.7 uv
From I pVupto 10 mV 0.3 uv
More than 10 mV up to 20 mV 13 ppm
lsi)i;\ggltage 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 uV 0.5 uV
From 1 uVupto 10 mV 0.3 uv
More than 10 mV up to 20 mV 13 ppm
DC Voltage More than 30 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
L:ightning (Front time Scale factor
impulse 0.84 s, 1.56 ps) 0.7 %
voltage (Time to half-value ’
DC Voltage 60 us)
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 %
1000V 100:1 2.7 ppm
100V 10:1 1.6 ppm
10V 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 0.000 001 0
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 pA up to 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 800 pA up to 900 pA 0.7 pA
More than 900 pA up to 1 000 pA 0.8 pA
More than 1 nA up to 3 nA 0.003 nA
More than 3 nA up to 4 nA 0.004 nA
More than 4 nA up to 6 nA 0.005 nA
More than 6 nA up to 8§ nA 0.006 nA
More than 8 nA up to 9 nA 0.007 nA
More than 9 nA up to 100 nA 0.008 nA
More than 100 nA up to 400 nA 0.03 nA
More than 400 nA up to 8 uA 0.04 nA
More than 8 pA up to 10 pA 0.05 nA
More than 10 pA up to 90 pA 0.4 nA
More than 90 pA up to 100 A 0.5 nA
Ty — More than 0.1 mA up to 0.9 mA 0.004 pA
Pp—— More than 0.9 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 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 Aup to 0.9 A 0.005 mA
More than 0.9 Aupto 1 A 0.006 mA
More than | Aupto 1.3 A 0.05 mA
More than 1.3 Aupto 1.9A 0.06 mA
More than 1.9 Aupto2.3 A 0.07 mA
More than 23 Aupto 2.7 A 0.08 mA
More than 2.7 Aupto 3.1 A 0.09 mA
More than 3.1l Aupto 3.5A 0.1 mA
More than 3.5 Aupto 7.2 A 0.2 mA
More than 7.2 Aup to 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 I5Aupto 19 A 0.6 mA
More than 19 A less than 20 A 0.7 mA
20A 0.6 mA
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

More than 20 Aup to 21 A 0.7 mA
More than 21 Aupto 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 3mA
50A 2mA
Direct Current More than 50 Aup to 58 A 4 mA
Source More than 5§ Aupto 73 A 5 mA
More than 73 Aup to 88 A 6 mA
More than 88 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 900 A 03A
More than 900 A up to 1 000 A 04A
More than 1 000 A up to 5 000 A 2A
0A 0.001 0 pA
From 1 pA up 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
More than | nA up to 3 nA 0.002 nA
More than 3 nA up to 4 nA 0.003 nA
More than 4 nA up to 6 nA 0.004 nA
More than 6 nA up to 8 nA 0.005 nA
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 0.05nA
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 A
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 Aup to 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 1 Aup to 1.6 A 0.06 mA
More than [.6 Aupto2.1 A 0.07 mA
More than 2.1 Aupto2.5A 0.08 mA
More than 2.5 Aupto 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 Aup to 20 A 0.7mA
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Attachment

More than 20 A up to 23 A 0.8 mA
More than 23 Aup to 26 A 0.9 mA
More than 26 A up to 30 A 1 mA
More than 30 Aup to 45 A 2 mA
More than 45 A less than 50 A 3 mA
50 A 2 mA
Direct Current More than 50 A up to 58 A 4 mA
Measuring More than 58 Aup to 73 A 5 mA
Direct Current& | Equipment More than 73 Aup to 87 A 6 mA
Low More than 87 A less than 100 A 7 mA
Frequency 100 A 3 mA
Measuring More than 100 A up to 300 A 0.02 A
Equipment, etc. More than 300 A up to 500 A 0.03 A
More than 500 A up to 2 000 A 0.012 %
More than 2 000 A up to 5 000 A 2A
; From 10 pA up to 100 A 25 ppm
z;fgsrgus‘;i‘:t 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
?r‘;‘;tffr‘;nr:m 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 %
0.6V 0.023 %
10 Hz
IV,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
g%II'_I{ZZ 10V,20V 81 ppm
60V 80 ppm
100V 83 ppm
200V 81 ppm
600V, 1 000V 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 %
0.2V 97 ppm
Dyirset ‘Cuifent 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 Sxiifae 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 than 6 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 V up 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 Vupto 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 0.2V 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 I kV up to 1.5 kV 0.014 kV

More than 1.5 kV up to 3.5 kV 0.02 kV

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 0.05 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 less 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 Vupto60 V 39 ppm
etc. More than 60 V up to 200 V 41 ppm
More than 200 V up 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 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 V up to 100 V 40 ppm

More than 100 V up to 200 V 41 ppm

More than 200 Vupto 1 000V 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

Kkt More than 6 Vupto 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 Vupto 100 V 40 ppm
More than 100 V up to 200 V 41 ppm
More than 200 Vup 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 Vupto 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 Vupto 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 Vupto2 V 63 ppm
More than 2 V less than 6 V 64 ppm
From 6 V less than 10 V 55 ppm

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

0.6V 84 ppm

1V,2V 83 ppm

6V 79 ppm

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

100 V, 200V 99 ppm

600V, 1000V 0.040 %

03V 0.014 %

0.6V 84 ppm

1V,2V 86 ppm

6V 80 ppm

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

100V, 200 V 99 ppm

600V, 1 000V 0.041 %
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Attachment

03V 0.024 %

0.6V 0.019 %

IV,2V 0.018 %

200 kHz 6V 0.019 %

10V 0.018 %

Direct Current 20V 0.019 %
& Low 60V, 100V 0.020 %
Frequency AC Voltage 03V 0.033 %
Measuring Source 500 kHz 0.6V 0.028 %
Equipment, 1V 0.026 %
ete. 03V 0.081 %
700 kHz 0.6V 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 %

0.6V,1V 0.016 %

10 Hz 2V,6V 0.015 %

10V,20V, 60V, -

100 V, 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

100V 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 %

?CHECt Current AC More than 60 mV less than 100 mV 0.013 %

Freqs;cy Voltage 0.1V 0.010 %

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

Bejifiinient, £t Equipment 0.2V 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 [ 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

60 V 41 ppm

More than 60 V less than 100 V 50 ppm

100V 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

600V 54 ppm

More than 600 V less than 1 000 V 62 ppm

1 000V 54 ppm
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Attachment

10 mV 0.04 %

More than 10 mV less than 20 mV 0.050 %

20mvV 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 than 2 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 AC More than 20 V less than 60 V 41 ppm

& Low Voltage 60V 32 ppm

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

Mea_surmg AT 100 V 36 ppm

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

200 V 36 ppm

More than 200 V less than 600 V 55 ppm

600 V 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
60 V 30 ppm

400 Hz More than 60 V less than 100 V 41 ppm
100V 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
600 V 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 %
20mV 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
1V 30 ppm

Sl 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 31 ppm

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

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

0.2V 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 | V 36 ppm

1V 30 ppm

More than 1 V less than2 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

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 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

1z More than 10 V less than 20 V 34 ppm

20V 26 ppm

More than 20 V less than 60 V 39 ppm

60 V 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

200 V 32 ppm

More than 200 V less than 600 V 53 ppm

600 V 42 ppm

More than 600 V less than | 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 less than 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 less than 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
etc. 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

60 V 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 %

600 V 88 ppm

More than 600 V less than 1 000 V 0.014 %

1 000 V 86 ppm

03V 0.012 %

0.6V 53 ppm

1V,2V 61 ppm

6V 47 ppm

10V,20V 46 ppm

T 60 V 59 ppm

100V 62 ppm

200V 63 ppm

600V 93 ppm

1000V 94 ppm

0.3V 0.012 %

0.6V 53 ppm

100 Kz 1V,2V 66 ppm

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
100 V 62 ppm
100 kHz 200 V 63 ppm
600 V 99 ppm
1 000V 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 %
| MHz 0.6V 0.013 %
1V 0.020 %
More than | 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 0.05 kV
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 0.11 kV
From 28.75 kV less than 31.25 kV 0.12 kV
From 31.25 kV less than 33.75 kV 0.13kV
From 33.75 kV less than 36.25 kV 0.14 kV
From 36.25 kV less than 38.75 kV 0.15 kV
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 0.17kV
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 0.27 kV
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 0.30 kV
From 76.25 kV less than 78.75 kV 0.31 kV
From 78.75 kV less than 8§1.25 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 0.34 kV
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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 0.36 kV
From 91.25 kV less than 93.75 kV 0.37kV
From 93.75 kV less than 96.25 kV 0.38 kV
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 042 kV
From 106.25 kV less than 108.75 kV 0.43kV
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 0.57 kV
From 143.75 kV less than 146.25 kV 0.58kV
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 0.67kV
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 [78.75 kV less than 181.25 kV 0.72 kV
From 181.25 kV less than 183.75 kV 0.73kV
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

Frequency Voltage 1 V, 1.2V 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, 2

50 kHz, 70 kHz, 100 kHz PR

200 kHz 43 ppm

500 kHz 47 ppm

700 kHz, 1 MHz 45 ppm

10 Hz 48 ppm

1oV 20 Hz, 30 Hz 41 ppm

40 Hz 26 ppm
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Attachment

50 Hz, 60 Hz 25 ppm
400 Hz 24 ppm
500 Hz, 1 kHz, 10 kHz, 20 kHz, 23 ppm
0V 50 kHz, 70 kHz, 100 kHz
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
50 kHz, 70 kHz, 100 kHz i
200 kHz 44 ppm
500 kHz 48 ppm
700 kHz 56 ppm
| 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, -
Direct Current 50 kHz, 70 kHz, 100 kHz 23 ppn
S Ly AC-DE- 200 kHz 45 ppm
Frequer}cy Voltage 500 KH 48
Measuring Comparator & Hp
Equipment, etc. 10 Hz 43 ppm
20 Hz, 30 Hz 35 ppm
40 Hz 33 ppm
50 Hz, 60 Hz 25 ppm
’v 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
60 V 50 Hz, 60 Hz 26 ppm
400 Hz, 500 Hz, 1 kHz, 25 pom
10 kHz, 20 kHz, FP
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
20V 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 pp
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,
Y I kHz, 10 kHz, 20 kHz 32 o
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,
600V 1 kHz, 10 kHz, 20 kHz 36 ppm
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
700V 50 Hz, 60 Hz 40 ppm
1000 V 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 A up 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

0.02A

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 0.023 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

003 A

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 0.034 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 A up 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

0.1 A

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 pA

0.004 %

0.000 000 8 A

0.000 0009 A

0.000 001 0 A

0.000001 TA

0.0000012A

0.000 001 3 A

0.000 0014 A

0.005 %

0.000001 5 A

0.000 001 6 A

0.0000017A

0.000 001 8 A

0.000 001 9 A

0.000 0020 A

0.000002 1A

0.005 %

0.0000022 A

0.000 0023 A

0.000002 4 A

0.0000025A

0.000 002 6 A

0.000002 7A

0.000 002 8 A

0.000 002 9 A

0.000 003 0 A

0.000003 1A

0.000 003 2 A

0.0000033 A

0.000 003 4 A

0.000 003 5A

0.005 %

0.000 003 6 A

0.000 003 7 A

0.000 003 8 A

0.000 0039 A

0.000 004 0 A

0.000004 1 A

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

0.000013 A

0.000014 A

0.000015 A

0.000016 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

From0.59 Aupto 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 A less 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 A less than 2 A

2A

0.006 %
0.000019 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 %
0.00011TA
0.000 12 A
0.000 13 A
0.000 14 A
0.000 15 A
0.000 16 A
0.000 17 A
0.000 18 A
0.000 19 A
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 A less than 2.12 A

From 2.12 A less than 2.2 A

From 2.2 A less than 2.27 A

From 2.27 A less than 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 A less 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 Alessthan 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 A less than 4.2 A

From 4.2 A less than 4.3 A

From 4.3 A less than 4.33 A

From 4.33 A less than 4.4 A

From 4.4 A less than 4.5 A

From 4.5 A less than 4.56 A

From 4.56 A less than 4.7 A

From 4.7 A less than 4.71 A

From4.71 A less than 4.78 A

From 4.78 A less than 4.9 A

From 4.9 A less than 5 A

SA

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 A less 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

From5.93 Aupto6 A

0.000 28 A
0.000 29 A
0.000 30 A
0.00031 A
0.00032 A
0.00033A
0.000 34 A
0.000 35 A
0.000 36 A
0.000 37 A
0.00038 A
0.000 39 A
0.00040 A
0.013 %
0.00041 A
0.00042 A
0.00043 A
0.000 44 A
0.00045 A
0.000 46 A
0.00047 A
0.000 48 A
0.000 49 A
0.000 50 A
0.00051 A
0.000 52 A
0.00053 A
0.000 54 A
0.00055 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
0.000 63 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
0.00076 A
0.000 77 A
0.000 78 A
0.000 79 A
0.000 80 A
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current
Source

More than 6 A less than 6.3 A

From 6.3 A less than 7 A

From 7 A less than 7.6 A

From 7.6 A less than 8.3 A

From 8.3 A less than 8.9 A

From 8.9 A less than 10 A

10A

More than 10 A less than 10.2 A

From 10.2 A less than 10.9 A

From 10.9 A less than 11.5 A

From 11.5 A less than 12.1 A

From 12.1 A less than 12.8 A

From 12.8 A less than 13.4 A

50 Hz, 60 Hz 0.0022 A

From 13.4 A less than 14.1 A

From 14.1 A less than 14.7 A

From 14.7 A less than 15.4 A

From 15.4 A less than 16 A

From 16 A less than 16.6 A

From 16.6 A less than 17.3 A

From 17.3 A less than 17.9 A

From 17.9 A less than 18.6 A

From 18.6 A less than 19.2 A

From 19.2 A less than 20 A

20 A

More than 20 A up to 60 A

0.001 TA
0.0012A
0.001 3 A
0.0014A
0.001 5A
0.001 6 A
0.013 %
0.001 7A
0.001 8A
0.0019A
0.0020A
0.0021A

0.0023 A
0.002 4 A
0.0025A
0.0026 A
0.0027A
0.0028 A
0.0029 A
0.0030A
0.003 1A
0.0032A
0.014 %
0.045% + 1 mA
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Alternating
Current

Measuring
Equipment

From 0.001 A less than 0.01 A

0.01A

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 0.012 2 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

50 Hz, 60 Hz

0.030 % + 0.5 LA

0.005 %

0.000 001 8 A

0.000 001 9 A

0.000 002 0 A

0.000002 1A

0.0000022 A

0.0000023 A

0.000 0024 A

0.0000025 A

0.000 0026 A

0.000 0027 A

0.000 002 8 A

0.000 0029 A

0.000 003 0 A

0.000003 1A

0.006 %

0.000 0032 A

0.000 0033 A

0.000 008 A

0.006 %

0.000 009 A

0.000010 A

0.000011 A

0.006 %

0.000012 A

0.000013 A

0.000014 A

0.000015A

0.000016 A

0.000017 A

0.000018 A

0.000019 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

0.000 17 A

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 A less 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

0.000 20 A

0.00021 A

0.008 %

0.00022 A

0.00023 A

0.00024 A

0.00025 A

0.00026 A

0.00027 A

0.00028 A

0.00029 A

0.00030 A

0.00031 A

0.000 32 A

0.00033 A

0.008 %
0.000 34 A

0.00035A

0.00036 A
0.00037 A

0.00038 A

0.00039 A

0.00040 A

0.00041 A

0.00042 A
0.00043 A
0.000 44 A
0.00045 A

50 Hz, 60 Hz 0.000 46 A

0.00047 A

0.00048 A

0.000 49 A
0.000 50 A

0.00051 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

0.008 %

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 A less than 1.5 A

From 1.5 A less 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

2ZA

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

3JA

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

SA

More than 5 A less than 5.3 A

From 5.3 A less than 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 A less than 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
0.00075A
0.000 76 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
0.000 92 A
0.000 93 A
0.000 94 A
0.000 95 A
0.000 96 A
0.000 97 A
0.000 98 A
0.000 99 A
0.001 0A
0.001 1A
0.0012A
0.0013A
0.009 %
0.001 3 A
0.001 4 A
0001 TA
0.0012A
0.001 3 A
0.013 %
0.0014A
0.0015A
0.001 6 A
0.001 7A
0.001 8 A
0.001 9A
0.0020A
0.0021A
0.013 %
0.0022 A
0.0023 A
0.0024 A
0.0025 A
0.0026 A
0.0027A
0.002 8 A
0.002 9 A
0.0030A
0.003 1A
0.0032 A

50 Hz, 60 Hz
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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 A less 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 A less than 15.4 A

From 15.4 A less than 15.7 A

From 15.7 A less than 15.9 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 less than 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 Aup to 30 A

More than 30 A up 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
0.003 5 A

0.0036 A
0.0037A
0.003 8 A
0.0039 A
0.0040A
0.014 %
0.0050A
0.0051A
0.0052A
0.0053 A
0.0054 A
0.0055A
0.0056 A
0.0057A
0.0058 A
0.0059 A
0.006 0 A
0.006 1A
0.0062 A
0.0063 A
0.0064 A
0.006 5 A
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
0.0076 A
0.0077A
0.007 8 A
0.0079 A
0.0080 A
0.0081A
0.008 2 A
0.008 3 A
0.0084 A
0.008 5A
0.008 6 A
0.008 7A
0.008 8 A
0.0089 A
0.0090 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 %
30 mA, 50 mA 0.005 %
AC-DC- 100 mA, 200 mA, 300 mA 0.006 %
Current 500mA, TA 50 Hz, 60 Hz 0.007 %
Comparator SA3A 0,008 %
S5A,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) #
Thermocouple S, From -236 pV up to 18693 pV 5V
with Reference Junction | (From -50 "C up to 1768 °C) H
Thermocouple N, From -4345 pV up to 47513 pv 21 UV
with Reference Junction | (From -270 °C up to 1300 'C) 2
Thermocouple K, From -6458 pV up to 54886 pv 29 4V
with Reference Junction | (From -270 °C up to 1372 °C) H
Thermocouple E, From -9835 pV up to 76373 pV 27 UV
with Reference Junction | (From -270 °C up to 1000 °C) ”l
Thermocouple J, From -8095 pV up to 69553 puVv 25 4V
with Reference Junction | (From -210 °C up to 1200 °C) #
Thermocouple T, From -6258 pV up to 20872 pVvV 24 UV
with Reference Junction | (From -270 °C up to 400 °C) H
Thermocouple R, !
without Re:ference Fg‘;?;mZ:?Sﬁ OHX :jg :g ? ;ég 1 g )V 4 pv
Junction
Temperature Thermocouple S, 4
sl [N R el
Junction
Thermocouple N, )
without Rf?ference FE;?;S?;? Opn\(/: 1:; ttc; ﬁt7350g3 2;/ 9uv
Junction
Thermocouple K,
without Rffference FE;?;;??;: OP \é l:f:) tt(:) Sliggs g;f 10 pVv
Junction
Thermocouple E, ; ~
without Rf_:ference FE;':LH?SS; Op \é ‘:‘; tt(; 7;%307(‘)3 g;/ 18 uVv
Junction
Thermocouple J, ) 1
without Rl?ference FI(T;TOH??;}? Op“\(f;‘ tlll; ttc; 619;%%3 g;f 14 pV
Junction
Thermocouple T, | oy 6258 v up to 20872 pv
without R{?ference (From -270 °C up to 400 °C) 14 uVv
Junction
Resistance thermometer | From 18.52 Q up to 390.48 © 0.011 9
Sensor (From -200 “C up to 850 °C) '
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Attachment

Thermocouple R, From -226 uV up to 21101 pV
with Reference Junction (From -50 °C up to 1768 °C) il
Thermocouple S, From -236 uV up to 18693 pVv .
with Reference Junction (From -50 "C up to 1768 “C) il
Thermocouple N, From -4345 pV up to 47513 pV 19 1V
with Reference Junction (From -270 “C up to 1300 °C) 3
Thermocouple K, From -6458 uV up to 54886 pVvV 20 1V
with Reference Junction (From -270 “Cup to 1372 °C) "
Thermocouple E, From -9835 pV up to 76373 pV o
with Reference Junction (From -270 °C up to 1000 °C) 23 v
Thermocouple J, From -8095 pV up to 69553 pVv 2V
with Reference Junction (From -210 °C up to 1200 °C) “H
Temperature Thermocouple T, From -6258 pV up to 20872 pV 20 1V
Indicator with Reference Junction (From -270 °C up to 400 °C) B
calit_)ration Thermocouple R, From -226 uV up to 21101 pV L4 uV
Direct Current | €duipment without Reference Junction (From -50 °C up to 1768 °C) i
& Low Thermocouple S, From -236 puV up to 18693 pv
Frequency without Reference Junction (From -50 “C up to 1768 "C) LAY
g“ejisun:‘:i Thermocouple N, From -4345 uV up to 47513 pV —
eti. PR without Reference Junction (From -270 °C up to 1300 °C) e
Thermocouple K, From -6458 uV up to 54886 pv 16 1V
without Reference Junction (From -270 °C up to 1372 °C) i
Thermocouple E, From -9835 uV up to 76373 pV 17 uv
without Reference Junction (From -270 °C up to 1000 °C) ol
Thermocouple J, From -8095 uV up to 69553 pV L7 1V
without Reference Junction (From -210 "C up to 1200 C) pki
Thermocouple T, From -6258 uV up to 20872 uV L4 1V
without Reference Junction (From -270 °C up to 400 °C) T
DC Voltage
M;(li:ll?ing From 0 mV/V up to 10 mV/V 0;2(\)/%7
Equipment
8L Vilage From 0 mV/V up to 2.5 mV/V BA0T T
Ratio mV/V
Measuring 225 1z 0.000 060
Edisitiont More than 2.5 mV/V up to 5 mV/V VIV
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Attachment

Electric
Power
Measuring
Equipment,
etc.

From 10 Vup 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
~ 1.4 mV/V
(Appendix 1-1)

Power
Converter
100V,5A
More than 66 Hz up to 1000 Hz ?:'5 ‘;}‘;{: "
Power factor, whole range PP
From 10 Vupto 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 dix 1.2
Power Power factor, whole range (Appendix 1-2)
Meter 100V,5A
More than 66 Hz up to 1000 Hz ?};\25 2}1‘3’1;" ﬁz)
Power factor, whole range PP
Reactive Fromy 10 ¥ upito LOKI V. 0.04 mvar/VA
From 5 mA up to 200 A
Power From 45 Hz up to 66 Hz ~ 0.16 mvar/VA
Meter N P (Appendix 1-3)

Power factor, whole range
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Attachment

Electric
Power
Measuring
Equipment,
etc.

From 10 V up to 300 V

0
Energy From 50 mA up to 50 A ?‘;0%90/;1 %
Meter From 45 Hz up to 66 Hz e
The absolute of Power factor is from 0.2 (Appendix 1-4)
From 10 Vupto 132V
Remclive | TlaUmMAUN1O0 A 0.009 %
Eneray From 45 Hz up to 66 Hz ~ 0011%
M t‘" Except the range of Power factor is form +0.9 lag to +0.9 ’ di
o lead against 1 and from -0.9 lag to -0.9 lead against -1 (Appendix 1-5)
From 50 Vup to 100 V
Power From 2.5 Aupto 5 A 0.06 mW/VA
~ 0.12 mW/VA
Source From 45 Hz up to 66 Hz s dix 1-5
Power factor, whole range (Appendix 1-5)
Rated primary voltage Ratio error 5x107
From 100 V up to 33 kV Phase angle 0.3’
Rated primary voltage Ratio error 8x107
. 50H2’60.HZ o More than 33 kV up to 77 kV Phase angle 0.3’
(Testing voltage is from 5 % Rated ori ltag
AC Voltage to 120 % of rated primary ated primary voltage Ratio error 13%107?
More than 77 kV i
Transformer voltage and t0 2753 KV Phase angle 0.5
from 5% up to 110 %0 at Hpto
more than 275/43 kV) Rated primary voltage Ratio error 14x10°
More than 2753 kV Phase anale 0.5
up to 55043 kV gie t
. Rated primary current Ratio error 60 ppm
Alternating From 5 mA up to 1.5 kA Phase angle 0.2'
Current 50 Hz, 60 Hz - :
Transformer Rated primary current Ratio error 70 ppm
More than 1.5 kA up to 12 kA Phase angle 0.3'
Alternating
Current 5
Standard From 50 A up to 3 000 A 50 Hz. 60 Hz 0.4 %
Shunt

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

Appendix 1-1
Range Expanded Uncertainty
Eategory Frequency | Voltage | Current Power factor é;;::ifnf s:lr;ﬁgieg/s)e
200 A 1 0.08 mV/V
1 0.05 mV/V
100 V 0.5 lag 0.05 mV/V
5A 0.5 lead 0.05 mV/V
50 Hz
0 lag 0.04 mV/V
0 lead 0.04 mV/V
v 5A 1 0.14 mV/V
100V | 50mA | 1.4 mV/V
1 0.05 mV/V
0.5 lag 0.05 mV/V
60 Hz 100V 5A 0.5 lead 0.05mV/V
gz‘:j;mr 0 lag 0.04 mV/V
0 lead 0.04 mV/V
1 025 mV/V
0.5 lag 0.25 mV/V
400 Hz 100V 5A 0.5 lead 0.25 mV/V
0 lag 0.25 mV/V
0 lead 0.25 mV/V
1 0.25 mV/V
0.5 lag 0.25 mV/V
1 kHz 100 V 5A 0.5 lead 0.25 mV/V
0 lag 0.25 mV/V
0 lead 0.25 mV/V
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Attachment

Appendix 1-2
Range ;
Expanded Uncertainty
Catego : Level of Confid
R Type Phase wire | Frequency | Voltage | Current | Power factor }Ep;:cfxi(:nat:ll; ;562/33
200 A 1 0.08 mW/VA
1 0.05 mW/VA
0.5 lag 0.04 mW/VA
100V
SA 0.5 lead 0.04 mW/VA
50 Hz
0 lag 0.04 mW/VA
0 lead 0.04d 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 100V 5A 0.5 lead 0.04 mW/VA
Simple phate 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 100V 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 025 mW/VA
1 kHz 100V 5A 0.5 lead 0.25 mW/VA
0 lag 0.25 mW/VA
0 lead 0.25 mW/VA
Singlephass | o | wow | s I 0.05 mW/VA
three wire
Three phase | 5,1 | joov | 54 I 0.05 mW/VA
three wire
Threephase | wope | wow | 54 1 0.05 mW/VA
four wire
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Appendix 1-3

Attachment

Range Expanded Uncertainty
Catego Level of Confid
= Type Phase wire | Frequency | Voltage | Current | Power factor !ip;:;xi?nat;r; 19;{;:?
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 1000V | 5A 0 lag 0.14 mvar/VA
Reactive . 100V | 5mA 0 lag 0.16 mvar/VA
Reactive
Power
Meter 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
Singlephase | 5,1 | 1oy | 5A 0 lag 0.05 mvar/VA
three wire
Thresphiase | oo | 460y | 494 0 lag 0.05 mvar/VA
three wire
Threephase | 550, | 100V | 54 0 lag 0.05 mvar/VA
four wire
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Attachment

Appendix 1-4
Range Expanded
Uncertainty
Cat Level of
B Type Phase wire Frequency | Voltage | Current | Power factor C((m?i‘cflfm?: &
Approximately 95 %)

1 0.009 %

100 V SA 0.5 lag 0.011%

50 Hz 0.5 lead 0.011%

Three phase 10V 5A 1 0.009 %

firene e 100V | S0mA 1 0.009 %

1 0.009 %

60 Hz 100 V 5A 0.5 lag 0.011 %

0.5 lead 0.011 %

300V SA 1 0.009 %

50 A 1 0.011%

Energy Active 4

Meter Energy ! bR ve

50 Hz 100V 5A 0.5 lag 0.011 %

.5 lead 0.011 %

Single phase is 1 °

SRR 50 mA 1 0.011 %

(VY 5A 1 0.010 %

1 0.009 %

60 Hz 100 V 5A 0.5 lag 0.011%

0.5 lead 0.011 %

Singlephase | 551, | 1oov | 54 1 0.009 %

three wire
Husaphiese | sope | mow | 54 1 0.009 %
four wire
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Appendix 1-5

Attachment

Category

Range

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

100V

SA

0 lag

0.009 %

0 lead

0.009 %

0.866 lag

0.011 %

0.866 lead

0.011 %

10V

SA

0 lag

0.009 %

100V

50 mA

0 lag

0.009 %

60 Hz

100 V

5A

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

5A

0 lag

0.009 %

Single phase
three wire

50 Hz

100 V

5A

0 lag

0.009 %

Three phase
four wire

50 Hz

100 V

S5A

0 lag

0.009 %

Power
Source

Active
Power

Single phase
two wire

50 Hz

100V

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

5A

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 vV

SA

0.06
mW/VA

Three phase
three wire

50 Hz

100 V

S5A

0.06
mW/VA

Three phase
four wire

50 Hz

100 V

5A

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
Type of Instruments/Materials Range
to be calibrated

Expanded Uncertainty
(Level of Confidence
Approximately 95 %)

1 mQ 0.03 %
10 mQ 0.03 %
100 mQ 0.01 %
1O 0.01 %
20,30,40,50,6Q,
70.80,90,10Q .
200,300,400, 500, 60 Q,
70 Q. 80 ©, 90 Q. 100 & 0.003 2
200 Q, 300 ©, 400 Q, 500 €, 600 Q, 0.02 O
700 Q, 800 2, 900 Q, 1000 Q )
’ 2kQ,3kQ, 4kQ, 5kND, 6 kQ,
DC Resister 7k, 8 kO, 9 kQ, 10 kQ 0.0002 kQ
20 kQ, 30 k€, 40 kQ, 50 k2, 60 kQ,
70 k€2, 80 k€2, 90 kQ, 100 kO 000218
200 k€, 300 kO, 400 kQ, 500 kO, 600 k2, —
700 k©, 800 kO, 900 kQ, 1 MQ e
1.1 MQ 0.40 kQ
2 MQ, 3 MQ, 4 MQ, 5 MQ, 6 MQ,
7MQ, 8 MQ, 9 MQ, 10 MQ 0001 M2
20 MQ, 30 M©, 40 MQ, 50 MQ, 60 MQ 0.1 %
70 MQ, 80 MQ, 90 MQ 0.06 MQ
100 MQ 0.05 MQ
0.050 %
1Q e
Direct Current DC Hrom Upe 10 (lower limit 10 m<)
& Low Resistance More than 10 k2 upto | 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 ke
(lower limit 0.010 mV)
More than 1 KV up to 1.5 kV 0.014 kV
SDC Volfage More than 1.5 kV up t0 3.5 kV 0.02 kV
ouree More than 3.5 kV 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 0.05 kV
0.050 %
DC Voltage From 0 V up to 1000 V (lower Bmit 5 uV)
Measuring
Equipment
More than 1 kV up to 180 kV 0.005 V/V
Direct
0.10 %
Current From O Aupto 30 A (lower limit 0.05 pA)
Source
; 0.10 %
glrect t From 0 Aupto 10 A (lower limit 0.10 pA)
Ml;z::rin More than 10 A up to 25 A 0.04 A
e meft More than 25 A up to 30 A 0.05A
aHp More than 30 A up to 40 A 040 A
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Attachment

Direct Current
& Low
Frequency
Measuring
Equipment, etc.

Direct More than 40 A up to 50 A 0.50 A
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 Hz More than 1 kV up to 1.5 kV 0.014 kV
AC Voltage | 60 Hz’ More than 1.5 kV up to 3.5 kV 0.02 kV
Source = 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, v gt OO0V (lower limit 0.10 mV)
AC Voltage | | k2
Measuring
Equipment 50 Hy
60 Hz, From 5 kV up to 190 kV 0.005 VIV
Alternating 50 Hz
Current ’ From 1 mA up to 60 A 0.50 %
60 Hz
Source
From | mA up to 43 mA 0.30 %
More than 43 mA up to 50 mA 0.13 mA
More than 50 mA upto 0.2 A 0.30 %
More than 0.2 Aupto 0.3 A 0.000 6 A
More than 0.3 Aup to 0.43 A 0.30 %
More than 0.43 Aup to 0.5 A 0.001 3 A
More than 0.5 Aup to 0.75 A 0.0014A
More than 0.75 Aupto 1.3 A 0.30 %

) Moe than 1.3 Aupto1.5A 0.004 A
jélternatmg 0H More than [.5Aupto2 A 0.30 %
Ml;:seg:ino 20 " More than 2 A up to 3 A 0.006 A
Equipme:t More than3 Aupto 4.3 A 0.30 %

More than4.3 Aupto5S A 0.013A
More than 5 Aupto 7.5 A 0.014 A
More than 7.5 Aup to 10 A 0.30 %
More than 10 Aupto IS A 0.03 A
More than 15 Aup 30 A 0.06 A
More than 30 A up to50 A 0.13 A
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)

Suv

Thermocouple S,
with Reference Junction

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

5uVv

Thermocouple N,
with Reference Junction

From -4345 pV up to 47513 uVvV
(From -270 °C up to 1300 “C)

21 uv

Thermocouple K,
with Reference Junction

From -6458 pV up to 54886 uVv
(From -270 "C up to 1372 °C)

22 pv

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 uV up to 69553 uV
(From -210 “C up to 1200 °C)

25 uv

Thermocouple T,
with Reference Junction

From -6258 uV up to 20872 pV
(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 nv

Thermocouple S,
without Reference Junction

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

4 nv

Thermocouple N,
without Reference Junction

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

9 uv

Thermocouple K,
without Reference Junction

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

10 pv

Thermocouple E,
without Reference Junction

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

18 pv

Thermocouple I,
without Reference Junction

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

14 v

Thermocouple T,
without Reference Junction

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

14 pv

Resistance thermometer
Sensor

From 18.52 Q up to 390.48 Q2
(From -200 °C up to 850 “C)

0.07 Q
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Attachment

Equipment, etc.

wire, Three phase
three wire

From 50 V up to
300V

From 0.2 A up to 33
A

50 Hz, 60 Hz
Power factor

0lag ~1~0 lead

Thermocouple R, From -226 pV up to 21101 pV
with Reference Junction (From -50 "C up to 1768 °C) > 1Y
Thermocouple S, From -236 pV up to 18693 pVv
with Reference Junction (From =50 "C up to 1768 "C) oY
Thermocouple N, From -4345 pV up to 47513 pv 19 WV
with Reference Junction (From -270 °C up to 1300 °C) H
Thermocouple K, From -6458 pV up to 54886 uv 20 uV
with Reference Junction (From -270 °C up to 1372 °C) H
Thermocouple E, From -9835 uV up to 76373 uVv 24 4V
with Reference Junction (From -270 °C up to 1000 °C) H
Thermocouple J, From -8095 pV up to 69553 pV 2 UV
with Reference Junction (From -210 “C up to 1200 °C) i
Direct Current | Temperature Thermocouple T, From -6258 uV up to 20872 uVv 2wV
<[§'—r eLS;J:'w Indicator with Reference Junction (From -270 “C up to 400 °C) 4
Megsuring calibration Thermocouple R, From -226 uV up to 21101 uv 3.0 4V
Equipment, etc. | 9uipment without Reference Junction (From -50 °C up to 1768 °C) .
Thermocouple S, From -236 pV up to 18693 pv i
without Reference Junction (From -50 °C up to 1768 “C) A8y
Thermocouple N, From -4345 uV up to 47513 pv 32 4V
without Reference Junction (From -270 “C up to 1300 "C) i
Thermocouple K, From -6458 uV up to 54886 uV 33UV
without Reference Junction (From -270 °C up to 1372 °C) 2if
Thermocouple E, From -9835 pV up to 76373 pV 340V
without Reference Junction (From -270 “C up to 1000 "C) H
Thermocouple J, From -8095 puV up to 69553 uv 330V
without Reference Junction (From -210 “C up to 1200 °C) .l
Thermocouple T, From -6258 uV up to 20872 pv 3.0 LV
without Reference Junction (From -270 °C up to 400 °C) E
Single phase two
wire
From 30 V up to
300V
From 0.2 A up to 33 0.050 W~EW
A (Appendix 2-1)
50 Hz. 60 Hz
Blectric Power factor
Power Power O,Iag ~il ead
Measuring e Single phase three

0075 W~12W
(Appendix 2-2)

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

Appendix 2-1
Range Expanded
Uncertainty
Level of
Cat (
ategory Type [iilﬁie Frequency | Voltage Current Power factor Confidence
Approximately
95 %)
More than 20 A | 0 lag~1~0 3 W
up to 33 A lead
More than 10A | 0lag~1~0
up to 20 A lead SIW
More than 5 A 0lag~1~0
T:’}‘]‘“E up to 10 A lead A6 W
an
150 V More than 2 A 0lag~1~0 13 W
up to upto5 A lead
300V More than 1 A 0 lag~1~0 0.51 W
upto2 A lead
1A Flg=1=0 0.26 W
lead
Single 0 lag~1~0
2 ¥ A8 W
Power Active phase 50 Hz e lead e
Meter Power Two 60 Hz More than 20 A | 0 lag~1~0 4w
wire upto 33 A lead
More than 10A | 0lag~1~0
up to 20 A lead ki
More than 0 lag~1~0
1‘&[10” SAupto 10 A lead 3w
an
More than 0lag~1~0
lu(i)ot;/ 2AuptoSA lead 0.7W
150 V More than 0 lag~1~0
l1Aupto2 A lead 92EW
1A 0lag~1~0 0.13W
lead
02A Fas=1=0 024 W
lead

2020/07/09 JCSS0039 47/57



Appendix 2-1(continued)

Attachment

Power
Meter

Active
Power

Single
phase
Two
wire

50 Hz

60 Hz

M‘;‘; t‘(};g‘;’ifm 0 lag~1~0 lead 26W
Mif;:;%f"‘ 0 lag~1~0 lead L7W
Moﬁrg 3] an M{i’;iéhfg iA 0 lag~1~0 lead 0.9W
el M‘;‘: than2A | Olag~i~0lead | 042W
M?::ttgzr‘; A | 0lag~1~0lead 0.17 W
1A 0 lag~1~0 lead 0.09W
Mz‘;’tf%‘;f A | 0lag~1~0lead 17 W
Mif::;%f‘“ 0 lag~1~0 lead L1W
Ml‘l’;etglfg 28| 0lag~1~0lead 0.51 W
E[f{;‘ L M?f;f ttll"'“;“ A | 0 lag~1~0 lead 0.26 W
Mi‘::g;“}: A | 0lag~1~0lead 0.10 W
1A 0lag~1~0lead | 0.050W
02A 0 lag~1~0 lead 0.12W
10A 0 lag~1~0 lead 15W
5A 0 lag~1~0 lead 0.8 W
30V 25A 0 lag~1~0 lead 0.38 W
1A 0 lag~1~0 lead 0.15W
02A 0 lag~1~0 lead 0.060 W
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Attachment

Appendix 2-2
Range Expanded
Uncertainty
Category ' (Level of
Type | Phase wire | Frequency Voltage Current Power factor Confidence
Approximately
95 %)
More than
20A Blag= 1=y 12W
upto33 A lead
More than
10A 0lag~1~0 76 W
upto 20 A lead
More than | More than 5 A 0 lag~1~0 30W
150 V up to 10 A lead )
up to More than 2 A 0 lag~1~0 19w
300V uptoS A lead )
Shigle More than 1 A 0 lag~1~0 076 W
upto2 A lead
phase
three 1A 0 lag~1~0 038 W
Wiks lead
Power Active 50 Hz 02 A 0 lag~1~0 0.96 W
| Meter Power Three 60 Hz lead
phase More than20A | 0 lag~1~0 6W
three upto33 A lead
wire More than 10 A | 0 lag~1~0
up to 20 A lead 39w
More than 5 A 0lag~1~0
More than up to 10A lead sl
100 V More than 2 A 0 lag~1~0 LOW
up to upto SA lead i
150V Morethan 1A | 0lag~1~0 .
upto2 A lead LA
1A Qlag=~1=4 0.19 W
lead
02A 0lag~1~0 048 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

More than 20 A

upto33 A 0 lag~1~0 lead 3.7W
More than 10 A
More up t020 A 0 lag~1~0 lead 2.5W
than More than 5 A
60V upto I0.A 0 lag~1~0 lead 1.3W
up to More than 2 A s
100 V up oS A 0 lag~1~0 lead 0.63 W
More than 1 A
upto2 A 0 lag~1~0 lead 025W
1A 0 lag~1~0 lead 0.13 W
More than 20 A
upto33 A 0 lag~1~0 lead 22W
More than 10 A
up to 20 A 0 lag~1~0 lead 1.5W
oy | MorethanSA 0 lag~1~0 lead 0.75 W
i to up to 10 A g :
More than 2 A
60V upto 5 A 0 lag~1~0 lead 038 W
More than 1 A
upto 2 A 0 lag~1~0 lead 0.15W
1A 0 lag~1~0 lead 0.075 W
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General Field of Calibration : Electricity (Direct Current & Low Frequency)

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

Attachment

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

Calibration and Measurement Capabilities

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

Range

Expanded Uncertainty
(Level of Confidence
Approximately 95 %)

Real 0.20 x10°¢
305z ki Imag 3.0 x10°
Real 0.20 x10°®
60 Hz Y mee T
50 Hz More than 10 V Real 5 %10
up to 300 V Imag 10 x10°°
60 Lz More than 10 V Real 5 %10
up to 300 V Imag 10 x10°
x® -6
;\g V(?ltage 120 Hz 10V,20V [}:nez; 03105)( 110(15
nductive %106
Voltage-Divider 225 Hz 10V s T
From 10 V Real 0.10 106
e up t0100 V Imag 1.0 x10°
| kHz From 1V Real 0.10 <10
up to 150 V Imag 1.0 x10°
Real 2.0 x10¢
5 kHz 10V,20V maz 12107
Real 1.7 x107
10 kHz 10V,20V froaz 2.9 %103
1 pF 1.1 uF/F
Low More than | pF 0.002 %
Frequency less than 10 pF
Imped 10 pF 0.80 pF/F
pedance
Measuring More than 10 pF 0.002 %
Equipment, less than 100 pF
dfis. 100 pF 0.73 pF/F
More than 100 pF
Capacitor 1 kHz less than 1 000 0.002 %
pF
1 000 pF 0.79 uF/F
More than 1 000
pF 0.007 %
up to 0.1 uF
More than 0.1 pF 0.008 %
up to 1 pF
10 uF 0.008 %
100 pF 0.006 %
. 1 000 pF 0.006 %
Bqtiet 0.1 uF 0.007 %
1 pF 0.008 %
10 uF 0.008 %
From 10 pQ AC Resistance 0.09 %
less than 100 pQ Phase angle 0.004 rad
A6 Reitares Clol;ilizl Up to From 100 pQ AC Resistance 0.06 %
Shunt 10A less than 1 mQ Phase angle 0.004 rad
From 1 mQ AC Resistance 0.06 %
less than 10 mQ Phase angle 0.004 rad
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Attachment

Low
Frequency
Impedance
Measuring
Equipment,
etc.

| kHz Up to From 10 mQ AC Resistance 0.009 %
Conet 10A less than 0.1 © Phase 'angle 0.000 4 rad
Shunt Upto 010 AC Resistance 0.006 %
1A Phase angle 0.000 12 rad
1090 AC Resistance 0.007 %
Phase angle 5 x107 rad
AC Resistance 0.003 %
o Phase angle 3 %107 rad
AC Resistance 0.003 %
Lz — Phase angle 3 %107 rad
10 kO AC Resistance 0.00?’5 %
A Resistar Phase 'angle 3 x107 rad
100 kO AC Resistance 0.003 %
Phase angle 5 %107 rad
From 10 pQ AC Resistance 0.4 %
less than 100 uQ Phase angle 0.04 rad
From 100 pQ AC Resistance 0.4 %
10 kHz Up to less than 1 mQ Phase angle 0.04 rad
Cisxtal 10A From 1 mQ AC Resistance 0.4 %
Shistit 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 0.1Q AC Resistance 0.008 %
A ) Phase angle 0.000 5 rad
0.007 %
AC Resistance 100 ©2 0.004 %
Measuring 1 kHz 0.004 %
Equipment 10 kO 0.004 %
100 kO 0.002 %
100 uH 0.04 %
More than 100 pH up to 300 uH 0.2 %
More than 300 puH less than 600 pH 0.1 %
600 uH 0.09 %
More than 600 puH less than 1 mH 0.08 %
0.02 %
More than | 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 mH 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 %
0.011 %
More than | H less than 2 H 0.06 %
0.1 %
More than 2 H less than 10 H 0.2 %
0.05 %
100 uH 0.2 %
d 0.03 %
Equipment 100 mH 0.02 %
0.02 %
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%¢
Instrument, hygrometers Dew point Dew point
etc. More than 50 °C up to 85 °C 0:27°¢
Relative humidity . 5
Calibration From 10 % up to 50 % Re!atnlfeoh;mldlty
temperature Dew point above -10 °C =
From 5 °C Relative humidity . .y
less than 20 °C More than 50 % Relatl\lfesh;mldlty
up to 90 % ik
Relative humidity . s
Calibration From 10 % up to 50 % Relatlgegh;mldlty
temperature Dew point above -10 °C o
From 20 °C Relative humidity . -
up to 30 °C More than 50 % Re]atn;ezh;‘rmdlty
up to 90 % )
T Relative humidity Relative humidity
Calibration | £ '10 % up to 50 % 0.8 %
temperature
More than 30 °C Relative humidity . oy
up to 50 °C More than 50 % RelBRYSIOIaI
up to 90 % )
T Relative humidity Relative humidity
Calibration From 10 % up to 50 % 1.4 %
temperature - ——
More than 50 °C e hlye sy Relative humidity
up to 85 °C More than 50 % 259
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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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 . -
Calibration From 10 % upto 50 % | 163Y® Mumidiy
temperature Dew point above -10 °C e
From 5 °C Relative humidity . P
less than 20 °C More than 50 % l;.;]ao/tlve humldlt}"
up to 90 % = 72
Relative humidity . L
Calibration From 10 % up to 50 % OResle;lve hmmidity
temperature Dew point above -10 °C o
From 20 °C Relative humidity . ‘s
up to 30 °C More than 50 % Il{;l?;“’e My
up to 90 % .
s Relative humidity Relative humidity
Calibration From 10 % upto 50 % | 0.8 %
temperature
More than 30 °C | Relative humidity . .
up to 50 °C More than 50 % Re[itlve humidity
1.2 %
up to 90 %
G g Relative humidity Relative humidity
Sallopaan From 10 % up to 50 % 1.4 %
temperature 5 _—
More than 50 °C | Relative humidity Relative humidity
up to 85 °C More than 50 % 750
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 %

Calibration

Relative humidity
From 10 % up to 50 %

Relative humidity
1.0 %

temperature Dew point above -10 °C

From 5 °C Relative humidity . s

less than 20 °C More than 50 % }?[;lao/“ve ey
up to 90 % e

Calibration
temperature
From 20 °C
up to 30 °C

Relative humidity
From 10 % up to 50 %
Dew point above -10 °C

Relative humidity
0.8%

Relative humidity
More than 50 %
up to 90 %

Relative humidity
1.2 %

Calibration

Relative humidity
From 10 % up to 50 %

Relative humidity
0.8 %

temperature Relative humd
More than 30 °C | ~c.ative humidity Relative humidity
up to 50 °C More than 50 % 1.2 %

up to 90 % )

Calibration

Relative humidity
From 10 % up to 50 %

Relative humidity
1.4 %

temperature : =
More than 5G40 | Belanive humidisy Relative humidity
up to 85 °C More than 50 % 25

up to 90 % )

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

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
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 2.4 mK
Freezing point of Tin 23 mK
Freezing point of Zinc 3.3 mK
Freezing point of Aluminum 6.0 mK
W(To0) R(Ts0)
(*1) (*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
(Bixed poiicalibration) Freezing point of Indium 3.0 mK 3.0 mK
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 7mK 7mK
o (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 Freezing point of Indium 0.10 °C (¥3)

Freezing point of Tin

Freezing point of Zinc

Thermocouple —— : 0.15°C (*3)
(Fixed point calibration) Freezing point of Aluminum
(for noble metal thermocouple) Freezing point of Silver
= - 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 7 mK
Temperature sensors with More than 80 °C up to 250 °C 8 mK
display unit 5 S 30 mK
(Comparison calibration) More than 250 °C up to 420 °C m
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

Radiation (for 0.9 um radiation
thermometer thermometer)

Fixed point apparatus 0.30°C
P EP Freezing point of Silver 7
Freezing point of Copper
Near-infrared ra(ilii_lti()n - Freezing point of Zinc
thermometer / Visible radiation Freezing point of Aluminum
thermometer = : - 0.30 °C
(Fixed-point calibration) Fresmapeichiolsiver '
Freezing point of Copper
From 400 °C up to 700 °C 0796
More than 700 °C up to 1000 °C 0.5°C
Near-infrared radiation More than 1000 °C up to 1200 °C 0.9 °C
Tty Vil riiton 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°%
More than 1800 °C up to 2000 °C 3.o°c

(*1) Temperature converted from the ratio of the resistance R(7vo) to R(273.16K), W(Ts0)
(*2) Temperature converted from resistance R(7Too)

(*3) Temperature converted from Electromotive Force(EMF)

#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 -40 °C up to 150 °C 0.20°C
Contact Temperature sensors More than 150 °C up to 400 °C 0.70°C
type with display unit Equipped within From -40 °C 4050
thermometer |(Comparison calibration) temperature up to 150 °C :
controlled More than 150 °C 5
enclosures up to 200 °C 0.707C

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