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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Permanent Facility

1Phase 2Wire,

Using Three Phase

ELECTRO- 3Phase 4 Wire AC Reference Standard
TECHNICAL- Active Power/Mean :
 [Alternating — gPowBCB- HzAO :%dD\lACiet;tTl\aer}ctaZOd 10 mW to 115.2 kW |0.14 % to 0.039 %
Current (<1 |62.5Hz (40 Vt0320 |5 - (00 / ‘Wil °
GHz) V,0.001 Ato 120 A, .
Calibrator by
(Measure) 0.25 (lead & lag) to )
Comparison Method
UPF)
1Phase 2Wire, Using Three Phase
ELECTRO; 3Phase 4Wire AC Reference Standard
TECHNICAL- : )
Alternating Active Power /Mean |by Dlrgct Method
2 Current (£ 1 Power @ 50 Hz (30 V]and with Three 3 mW to 36 kW 1.15 % to 0.047 %
GHz) to 480V, 0.01 Ato |[Phase Power
(Measure) 100 A, 0.25t0 0.01 |Calibrator by
(lead & lag)) Comparison Method
1Phase .
ELECTRO- 2Wire,3Phase 4Wire g;g?em;egt:}?]f; ;
TECHNICAL- AC Active :
Alternating Power/Mean Power Dy-Bicect Method
3 and with Three 75 mW to 144 kW 0.047 % to 0.012 %
Current (< 1 @ 50 Hz (30 V to Phas®piMaH
GHz) 480V ,0.01Ato Calibrator b
(Measure) 100 A, 0.25 (lead & oo 2 X
lag) to UPF ) P
ELECTRO-
TECHNICAL- , -
: Using 6% Digital
4 Alternating AC Current @ 50 Hz Multimeter by Direct |10 pA to 100 mA 0.82 % t0 0.16 %
Current (< 1 -1 kHz
Method
GHz)
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- \ |
: Using 6% Digital
5 |Alternating — |AC Current @ 50 Hz |\ 1iinater by Direct {100 mA to 3 A 0.16 % t0 0.33 %
Current (< 1 - 1 kHz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- J -
: Using 6% Digital
6 [|Alternating JAC Current @ 50 Hz |\ 1imeter by Direct |3 A to 10 A 0.33 % t0 0.61 %
Current (< 1 -1kHz
Method
GHz)
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with
Alternating AC Current @ 50 Hz |Three Phase Power : o
! Current (<1 |-500Hz Calibrator & SOHA tp 180 gA p33§oto0.17%
GHz) Resistance Box by
(Measure) Comparison Method
ELECTRO- . U
TECHNICAL- Usmg 6% D|gI|ta|
Alternating AC Current @ 50 Hz Myltimeter with
8 Three Phase Power |100 mAto 3 A 0.17 % t0 0.33 %
Current (< 1 - 500 Hz .
Calibrator by
GHz) )
Comparison Method
(Measure)
ELECTRO- , 1AW
TECHNICAL- Usmg 6% Dlglltal
Alternating AC Current @ 50 Hz Mujjimelerwith
9 Three Phase Power |3 Ato10A 0.33 % t0 0.62 %
Current (< 1 - 500 Hz .
Calibrator by
GHz) )
Comparison Method
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Three Phase
Reference Standard

ELECTRO- :
TECHNICAL- g dellJrse i%tgl\/ﬁtrf;%d
10 |Alternating — JAC Current @45 Hz - | o e Reference |1 mA to 120 A 0.078 % to 0.017 %
Current (< 1 65 Hz ]
Standard with Three
GHz)
(Measure) Phqse Power
Calibrator by
Comparison Method
Using 6% Digital
ELECTRO- . .
TECHNICAL- Multimeter with
Alternating Thrge Phase Power
11 AC Voltage @ 50 Hz |Calibrator & 560 Vto 750V 0.17 % t0 0.13 %
Current (< 1 .
Potential
GHz)
(Measure) Transformer by
Comparison Method
ELECTRO-
TECHNICAL- . Ny
: Using 6% Digital
12 |Alternating — AC Voltage @ 50 Hz |\ |1/ eter by Direct [1 mVto 1V 2.49 % t0 0.10 %
Current (< 1 -1 kHz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . —
, Using 6% Digital
13 Alternating AC Voltage @ 50 Hz Multimeter by Direct |1 Vto 375V 0.10 % t0 0.16 %

Current (< 1
GHz)
(Measure)

-1 kHz

Method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- \ |
: Using 6% Digital
14 |Alternating — JAC Voltage @ 50 Hz i eter by Direct [375 V to 750 V 0.16 % t0 0.12 %
Current (< 1 - 1 kHz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
Alternating AC Voltage @ 50 Hz [Multimeter with ¥ o
1> Current (< 1 - 500 Hz Signal Generator by Ty R B 2.51¥6 10 0.10 %
GHz) Comparison Method
(Measure)
ELECTRO- . U
TECHNICAL- Usmg 6% Dlg_ltal
Alternating AC Voltage @ 50 Hz AL rer Wity
16 Three Phase Power |1V to 375V 0.10 % t0 0.16 %
Current (< 1 - 500 Hz .
Calibrator by
GHz) )
Comparison Method
(Measure)
ELECTRO- . U
TECHNICAL- Usmg 6% D|gI|ta|
Alternating AC Voltage @ 50 Hz M peterith
17 Three Phase Power |375V to 560V 0.16 %t0 0.17 %

Current (<1
GHz)
(Measure)

- 500 Hz

Calibrator by
Comparison Method
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CEEPCALIBRATION AND TESTING LLP, 638, GIDC MAKARPURA, VADODARA,
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ISO/IEC 17025:2017
CC-4159

04/12/2024 to 17/03/2026

Page No
Last Amended on

50f 70

Measurand or Reference
Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
Using Three Phase
Reference Standard
ELECTRO- o o, Thoee.
TECHNICAL- Phase Re?’erence
1g |Alternating — JAC Voltage @45 Hz - | o\ 1 4o with Three [30 V to 625 v 0.017 % to 0.040 %
Current (<1 65 Hz
Phase Power
GHz) .
(Measure) Ca||brqtor &
Potential
Transformer by
Comparison Method
Active Energy ( 1 .
ELECTRO- Phase 2Wire, 3Phase g:}’;?emreegtzuzzer ;
TECHNICAL- 3 Wire, 3Phase 4 by Direct Method
19 Alternating Wire) (45 Hz to 62.5 and with Three 10 mWh to 115.2 0.14 % t0 0.039 %

Current (< 1
GHz)

Hz, 40 Vto 320V,
0.001 Ato 120 A,

Phase Power
Calibrator by

kWh

(Measure) 0.25 (Lag/ Lead) to Comparison Method
UPF)
) Active Energy Using Three Phase
'IIE'EI(EZIC-I-II-\IPI\(?AL (1Phase 2Wire, Reference Standard
Alternatin 3Phase 4Wire) (47.5 |by Direct Method
20 Current (<gl Hz to 62.5 Hz, 30 V |and with Three 75 mWh to 144 kWh [0.047 % to 0.012 %

GH2) to 480V, 0.01 Ato Pha;e Power

(Measure) 100 A, 0.25 (Lag/ Calibrator by

Lead) to UPF)

Comparison Method
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National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CEEPCALIBRATION AND TESTING LLP, 638, GIDC MAKARPURA, VADODARA,

GUJARAT, INDIA
ISO/IEC 17025:2017

Certificate Number CC-4159 Page No 6 of 70
Validity 04/12/2024 to 17/03/2026 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Three Phase

ELECTRO- Apparent Energy (1
TECHNICAL-  |Phase 2Wire, 3Phase Eefgirfenc‘ieMsetf‘h”oddard
71 Alternating 3 Wire, 3Phase 4 a?]/d with Three 40 mVAh to 115.2 0.039 %
Current (<1 |Wire) (45 Hzt0 62.5 | - oo o kVAh ' °
GHz) Hz, 40 Vto 320V, Calibrator by
(Measure) 0.001 Ato 120 A) Comparison Method
Using Three Phase
ELECTRO- Apparent Power (1  |Reference Standard
TECHNICAL- h : h : -
Alternating " ase 2\re, PEiase (L D'r?Ct isPno 40 mVA to 115.2
22 Current (< 1 4 Wire) (45 Hz to and with Three KVA 1 0.039 %
GHz) 62.5 Hz, 40 V to 320 |[Phase Power
(Measure) V, 0.001 Ato 120 A) |Calibrator by
Comparison Method
o
TECHNICAL- Harmonics ,Total :
Alternating Harmonic Distortion by Dirgeeyod 2nd order to 40th
23 and with Three 0.35 % t0 0.66 %
Current (< 1 (0.0O5Ato24A) @ order
Phase Power
GHz) 50 Hz ;
(Measure) Callbratpr by
Comparison Method
FP L
TECHNICAL- Harmonics, Total :
: N . by Direct Method
Alternating Harmonic Distortion . 2nd order to 40th o
24 . and with Three 0.59 %
Current (< 1 in Voltage (10 V to Phase Power order
GHz) 240V) @ 50 Hz .
Calibrator by
(Measure)

Comparison Method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Three Phase

ELECTRO-
TECHNICAL- Reference Standard
Alternating Phase Angle (30 V to | by D|r¢ct Method
25 Current (< 1 480V, 0.04 A to 100 |and with Three (-)180°to 180 ° 0.012°
GHz) A, 45 Hz to 62.5 Hz) Phgse Power
(Measure) Callbratpr by
Comparison Method
ELECTRO- Using Three Phase
TECHNICAL- Power Factor (47.5 |Reference Standard
26 Alternating Hz - 62.5 Hz, 30 V - |by Direct Method 0.01 Lag to 0.01 0.0002 PF to 0.0007
Current (< 1 480V, 0.04 A- 100 |with Three Phase Lead PF
GHz) A) Power Calibrator by
(Measure) Comparison Method
Reactive Energy (1 .
ELECTRO- Phase 2Wire, 3Phase gz:‘g?e-[\treegtzrrfjsaid
TECHNICAL- 3 Wire, 3Phase 4 by Direct Method
Alternating Wire) (45 Hz to 62.5 . 10 mVARh to 115.2 5 0
27 current (<1 |Hz, 40Vto 320V, gﬂgs‘g'ltpgvve"ree KVARh 0.14% t00.039 %
GHz) 0.001 Ato 120 A, Calibrator by
(Measure) 0.25 (Lead/ Lag) to C .
omparison Method
UPF)
Reactive Power (1 Using Three Phase
ELECTRO- Phase 2Wire, 3Phase |Reference Standard
TECHNICAL- : :
Alternating 4 Wire) (45 Hz to by Dlrgct Method 10 MVAR to 115.2
28 Current (< 1 62.5 Hz, 40 V to 320 |[and with Three KVAR 0.14 % t0 0.039 %
GH2) V,0.001 Ato 120 A, Phgse Power
(Measure) 0.25 (Lead/ Lag) to |Calibrator by

UPF)

Comparison Method
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S.No

Discipline / Group

Measurand or Reference

Material/Type of instrument

or material to be calibrated
or measured / Quantity
Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- Using Three Phase
29 |Alternating fgscﬁ;re”t @45 H2 1o wer Calibrator by |1 mA to 120 A 0.098 % to 0.031 %
Current (<1 Direct Method
GHz) (Source)
'IIE'EEIC-I-LIFFSAL Using Three Phase
30 |Alternating  [AC Current @ 45 Hz [Portable Meter Test f, )y 150 o 0.13 % to 0.061 %
- 65 Hz System (Calibrator)
Current (<jl by Direct Method
GHz) (Source) y
ELECTROS Using Three Phase
TECHNICAL- .
: Power Calibrator
31 |Alternating AC Current @ 50 Hz | . : 120 Ato 1000 A 0.58 %
with Current coil by
Current (§ 1 Direct Method
GHz) (Source)
'IIE'EEIC-I-II-\IFI{(?AL Using Three Phase
32 |Alternating  |AC Voltage @ 45 Hz |Portable Meter Test |5, 4 456y 0.060 % to 0.070 %
- 65 Hz System (Calibrator)
Current (< 1 by Direct Method
GHz) (Source) y
ELECTRO-
TECHNICAL- Using Three Phase
33 |Alternating f*gsvﬂ'ztage @ 45 HZ 1power Calibrator by |30V to 560 V 0.029 % to 0.046 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO- Using Three Phase
TECHNICAL- Power Calibrator
34 |Alternating AC Voltage @ 50 Hz |with Potential 560 V to 1300V 0.068 % to 0.072 %

Current (<1
GHz) (Source)

Transformer by
Direct Method
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S.No

Discipline / Group

Measurand or Reference
Material/Type of instrument
or material to be calibrated

or measured / Quantity
Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

35

ELECTRO-
TECHNICAL-
Alternating
Current (< 1
GHz) (Source)

Active Energy (1
Phase 2 Wire, 3
Phase 3 Wire,
3Phase 4 Wire) (45
Hz to 60 Hz, 40 V to
300V, 0.01Ato
120 A, 0.25
(Lag/Lead) to UPF)

Using Three Phase
Portable Meter Test
System (Calibrator)
by Direct Method

100 mWh to 108
kWh

0.27 % to 0.070 %

36

ELECTRO-
TECHNICAL-
Alternating
Current (< 1
GHz) (Source)

Active Energy
(1Phase 2Wire,
3Phase 3Wire,
3Phase 4Wire) (45
Hz to 60 Hz, 40 V to
300V, 0.01 Ato
120 A, 0.25
(Lag/Lead) to UPF)

Using Three Phase
Power Calibrator by
Direct Method

100 mWh to 108
kWh

0.17 % to 0.045 %

37

ELECTRO-
TECHNICAL-
Alternating
Current (< 1
GHz) (Source)

Active Power (1
Phase 2Wire, 3Phase
4 Wire) (45 Hz to 60
Hz, 40 V to 300V,
0.01 Ato 120 A,
0.25Lag to UPF to
0.25Lead)

Using Three Phase
Power Calibrator by
Direct Method

100 mW to 108 kW

0.17 % to 0.045 %

38

ELECTRO-
TECHNICAL-
Alternating
Current (< 1
GHz) (Source)

Active Power (1
Phase 2Wire, 3Phase
4 Wire) (45 Hz to 60
Hz, 40 V to 300V,
0.01 Ato 120 A,
0.25Lag to UPF to
0.25Lead)

Using Three Phase
Portable Meter Test
System (Calibrator)
by Direct Method

100 mW to 108 kW

0.27 % to 0.070 %

This is annexure to 'Certificate of Accreditation' and does not require any signature.




Laboratory Name :

Accreditation Standard

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CEEPCALIBRATION AND TESTING LLP, 638, GIDC MAKARPURA, VADODARA,
GUJARAT, INDIA

ISO/IEC 17025:2017

Certificate Number CC-4159 Page No 10 of 70
Validity 04/12/2024 to 17/03/2026 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Apparent Energy (1

ELECTRO- .
TECHNICAL- | Fhase 2Wire, 3Phase |0 Three phase
: 3 Wire, 3Phase 4 . 400 mVAh to 108 0
39 |Alternating . Power Calibrator by 0.045 %
Wire) (45 Hz to 60 : kVAh
Current (< 1 Direct Method
GHz) (Source) Hz, 40 Vto 300 V,
0.01 Ato 120 A)
i Apparent Energy (1
.EEEE'LPI‘?AL Phase 2Wire, 3Phase |Using Three Phase
10 | Atternatin 3 Wire, 3Phase 4 Portable Meter Test |400 mVAh to 108 0.070 %
Current (<gl Wire) (45 Hzto 60  |System(Calibrator) [kVAh ' °
GH2) (Source) Hz, 40 Vto 300V, [by Direct Method
0.01 Ato 120 A)
ELECTRO- Apparent Power (1
TECHNICAL- Phase 2Wire, 3Phase |Using Three Phase
41 |Alternating 4 Wire) (45 Hz to 60 |Power Calibrator by 400 mVA to 108 kVA |0.045 %
Current (< 1 Hz, 40 V to 300V, Direct Method
GHz) (Source) |0.01 Ato 120 A)
ELECTRO- Apparent Power (1 ,
TECHNICAL-  [Phase 2Wire, 3Phase | o9 TT"ee Phase
42 |Alternating 4 Wire) (45 Hz to 60 : 400 mVA to 108 kVA [0.070 %
System(Calibrator)
Current (< 1 Hz, 40 V to 300V, by Direct Method
GHz) (Source) |0.01 A to 120 A) y
ELECTRO- Harmonics , Total
TECHNICAL- Harmonics bistortion Using Jhfeg Fase 2nd order to 40th
43 |Alternating Power Calibrator by 0.83 %

Current (< 1
GHz) (Source)

in Current (1 Ato 10
A) @ 50 Hz

Direct Method

order
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO- Harmonics ,Total
TECHNICAL- S . |Using Three Phase
) Harmonics Distortion . 2nd order to 40th
44 | Alternating . Power Calibrator by 0.65 %
in Voltage (100 Vto [n. order
Current (<1 480 V) @ 50 Hz Direct Method
GHz) (Source)
'IIE'EEIC-I-LIFFSAL Power Factor (47.5 |Using Three Phase
45 | Alternatin Hz - 62.5 Hz, 30 V- |Portable Meter Test |0.01 PF to UPF 0.0019 PF to 0.0021
9 480V, 0.04 A-100 |System (Calibrator) |(Lag/Lead) PF
Current (<jl A) by Direct Method
GHz) (Source) y
ELECTRO-
TECHNICAL- Power Factor (47.5 [Using Three Phase
46 |Alternating  |Hz-62.5Hz, 30 V- |Power Calibrator by (L).eoa}j Fag|to0.03 gl':0019 PF t0 0.0021
Current (< 1 480V, 0.04 A-100 A) | Direct Method
GHz) (Source)
Reactive Energy (1
Phase 2Wire, 3Phase
'EEEEI-II;IFTSAL 3 Wire, 3Phase 4 Using Three Phase
47 | Atternatin Wire) (45 Hz to 60 Portable Meter Test |100 mVARh to 108 0.27 % t0 0.070 %
Current (<91 Hz, 40 Vto 300V, |System(Calibrator) |kVARh SEEE R °
GHz) (Source) 0.01 Ato 120 A, by Direct Method
0.25 Lag to UPF to
0.25 Lead)
Reactive Energy (1
TECHNICAL- o Using Three Phase
48 |Alternating Wire) (45 Hz to 60 Power Calibrator by 100 my/ARh to 108 0.17 % to 0.045 %

Current (< 1
GHz) (Source)

Hz, 40 V to 300
V,0.01 Ato 120 A,
0.25 Lag to UPF to
0.25 Lead)

Direct Method

kVARh
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S.No

Discipline / Group

Measurand or Reference
Material/Type of instrument
or material to be calibrated

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Reactive Power ( 1

ELECTRO- Phase 2Wire, 3Phase Using Three Phase
TECHNICAL- 4 Wire) (45 Hz to 60
29 |Alternating  |Hz 40Vto300y, |Portable MeterTest {100 mVARto 108 4576, ;0070 %
System(Calibrator) |kVAR
Current (< 1 0.01 Ato 120 A, by Direct Method
GHz) (Source) |0.25 Lag to UPF to y
0.25 Lead)
0.17 % to 0.045
%
Reactive Power
ELECTRO- (1Phase 2Wire,
TECHNICAL- 3Phase 4 Wire) (45 [Using Three Phase
50 |Alternating Hz to 60 Hz, 40 V to [Power Calibrator by i\?g[{nVAR 108
Current (< 1 300V, 0.01 Atol20 |[Direct Method
GHz) (Source) |A,0.25 Lag to UPF to
0.25 Lead)
ELECTRO-
TECHNICAL- Using 6% Digital
51 |DIRECT Capacitance Multimeter by Direct |1 nF to 100 pF 1.68 % to 0.66 %
CURRENT Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with
52 |DIRECT Capacitance . 1 nF to 100 uF 1.70 % to 0.66 %
Capacitance Box by
CURRENT "
Substitution Method
(Measure)
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MN::ea?ul;?nd orfR.efirence t Measurement range and Calibrati d
ateria e Oor Instrumen . . g * Calibration an
S.No Discipline / Group | or materia‘;F;:o be calibrated Callhlzreatt’:g: g: Meas:ljrement a#dltlona:_pa{’alim:ters Measurement
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6%z Digital
53 |DIRECT DC Current Multimeter by Direct |10 pA to 100 mA 0.14 % t0 0.035 %
CURRENT Method
(Measure)
%Em{g&- Using 6Y: Digital
Multimeter with DC
54 |DIRECT DC Current Current Source by 10 pA to 100 mA 0.14 % t0 0.035 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
55 |DIRECT DC Current Multimeter by Direct |100 mAto 3 A 0.035 % to 0.085 %
CURRENT Method
(Measure)
el | Using 6% Digital
Multimeter with DC
56 |DIRECT DC Current Current Source by 100 mAto 3 A 0.035 % to 0.085 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
57 |DIRECT DC Current Multimeter by Direct |3 Ato 10 A 0.085 % t0 0.35 %
CURRENT Method
(Measure)
'IIE'EEZICEI-II-\IPI\(?AL Using 6% Digital
Multimeter with DC o
58 |DIRECT DC Current Current Source by 3Ato10A 0.085 % t0 0.35 %
CURRENT Comparison Method
(Measure)
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ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with DC
59 |DIRECT DC Voltage 1 mVto100 mV 0.42 % to 0.0083 %
Voltage source by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
60 |DIRECT DC Voltage Multimeter by Direct |1 mV to 100 mV 1.7 % to 0.009% %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital o
61 |DIRECT DC Voltage Multimeter by Direct |10 V to 1000 V 00/'0045 % 0 0.0069
CURRENT Method ]
(Measure)
el | Using 6% Digital
. , o
62 |DIRECT DC Voltage Multimeter with DC 10V to 1000 V o0.0047 % to 0.0076
Voltage source by Yo
CURRENT .
Comparison Method
(Measure)
'IIE'EEZIC-ILF:(?AL Using 6% Digital
: : 0
63 |DIRECT DC Voltage Multimeter with DC 100 mV to 10 V 9.0083 % to 0.0043
voltage source by Yo
CURRENT :
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital 0
64 |DIRECT DC Voltage Multimeter by Direct {100 mV to 10 V 00/'0083 % 10 0.0045
CURRENT Method °
(Measure)

This is annexure to 'Certificate of Accreditation' and does not require any signature.




Laboratory Name :

Accreditation Standard

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CEEPCALIBRATION AND TESTING LLP, 638, GIDC MAKARPURA, VADODARA,
GUJARAT, INDIA

ISO/IEC 17025:2017

Certificate Number CC-4159 Page No 15 of 70
Validity 04/12/2024 to 17/03/2026 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated p Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using 6%z Digital
65 |DIRECT Resistance (4-Wire) |Multimeter by Direct [0.01 ohm to 1 ohm ]0.092 % to 0.036 %
CURRENT Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL; Multimeter with
66 |DIRECT Resistance (4-Wire) . 0.01 ohmto 1 ohm ]0.92 % to 0.036 %
Resistance Box by
CURRENT :
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
67 |DIRECT Resistance (4-Wire) [Multimeter by Direct |1 Mohm to 10 Mohm [0.016 % to 0.054 %
CURRENT Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICALY Multimeter with
68 |DIRECT Resistance (4-Wire) . 1 Mohm to 10 Mohm |[0.016 % to 0.054 %
Resistance Box by
CURRENT )
Substitute Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
69 |DIRECT Resistance (4-Wire) [|Multimeter by Direct |1 ohm to 1 Mohm 0.036 % t0 0.016 %
CURRENT Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with
70 |DIRECT Resistance (4-Wire) . 1 ohm to 1 Mohm 0.036 % to 0.016 %
Resistance Box by
CURRENT )
Substitute Method
(Measure)
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ELECTRO-
TECHNICAL- Using 6%z Digital
71 |DIRECT Resistance (4-Wire) |Multimeter by Direct h%mﬁhm 0100 14 054 % t0 0.293 %
CURRENT Method
(Measure)
ELECTRO- Using 6Y: Digital
TECHNICAL; Multimeter with 10 Mohm to 100
72 |DIRECT Resistance (4-Wire) Resist Box b Mohm 0.054 % t0 0.293 %
CURRENT esistance Box by 0
Substitute Method
(Measure)
ELECTRO-
TECHNICAL- Target - Attenuator |Using Digital
73 |DIRECT Cable Chain :DC multimeter by direct |1 ohm to 2.1 ohm 0.036 %
CURRENT Resistance method
(Measure)
ELECTRO-
TECHNICAL- Using DC Current
74 |DIRECT DC Current Source with current |10 A to 1000 A 0.5%t00.55 %
CURRENT coil by direct Method
(Source)
ELECTRO- Using Digital
TECHNICAL- PD Calibrator/ Pulse Oscilloscope with
75 |ELECTRICAL Generator Standard Resistance |1 pC to 10000 pC 2.4 %1t03.3%
EQUIPMENT by Direct Method as
(Measure) per IS/IEC 60270
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Using Pulse
ELECTRO- Generator, Digital
TECHNICAL- PD Detector (scale |Oscilloscope with
76 |ELECTRICAL : P 0.5 Ratio to 2 Ratio 3.3 %
factor k) Resistance Box by
EQUIPMENT )
(Source) Comparison Method
as per IS/IEC 60270
ELECTRO- Using Function
TECHNICALS PD Detector Gengrator by Direct
77 |ELECTRICAL . y 1 kHz to 30 MHz 7.1%
Bandwidth Method as per IS/IEC
EQUIPMENT
60270
(Source)
ELECTROS Using Pulse
TECHNICAL- .
78 |ELECTRICAL Pd Det.ector. pulse Generator, by Direct 0.1 s to 100 pis 39
resolution time Tr Method as per IS/IEC
EQUIPMENT
60270
(Source)
Using Signal
Generator, Power
ELECTRO- 2M Triple large loop Is\leerg\?voorékv,ircwg?rzer
79 TECHNICAL- antenna system with S ectrurz/ 34 dB(ohm) to 100 0.45 dB to 1 dB
EMI/ EMC (LAS) Antenna P dB(ohm) '
Selective Volt meter
(Measure) Factor

as per CISPR 16-1-4
:20194+AMD1:2020
by Direct Method
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Amplitude
Modulation carrier

ELECTRO- frequency @ 9 kHz Using Vector
go [TECHNICAL- 1, 714 99 GHz, Network Analyzer 1,4 o/ g5 o 2.5%t0 4.2 %
EMI/ EMC 4 with Spectrum by
(Measure) Modulation direct method
frequency 1 kHz to
50 kHz
Amplitude
Modulation Carrier
ELECTRO-
i Frequency @ 9 kHz , ,
81 TECHNICAL t0 3.2 GHz, Usmg Oscilloscope 10 % to 95 % 339
EMI/ EMC Iati by direct method
(Measure) Modulation
frequency 1 kHz to
50 kHz
ELECTRO- Combination Wave grfldn?:uoriglrlmltoélc;rae
TECHNICAL- Surge Test System P +/-0.112 kA to +/-11 0
82 L as per IEC 61000-4-5 3.10 %
EMI/ EMC Short circuit kA
(Measure) (Current Amplitude) Ed 3.0 89715 by
direct method
ELECTRO- Combination Wave Using Oscilloscope
and Current Clamp
83 TECHNICAL- Surge Test System- as per IEC 61000-4-5 +/-37.5 Ato 310 %
EMI/ EMC CDN Output, Short P +/-11000 A ' 0
. Ed 3.0 2017-08 by
(Measure) circuit current )
direct method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
84 TECHNICAL- Surge Test System- |Probe/HV probe as |+/-0.225 kV to 310 % to 4 %
EMI/ EMC Open circuit Voltage |per IEC 61000-4-5  |+/-20.0 kV S °
(Measure) Amplitude Ed 3.0 2017-08 by

direct method
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Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
TECHNICAL- Surge Test System- |Probe/HV probe as o
85 EMI/ EMC Open circuit Voltage |per IEC 61000-4-5 0.84'1g 18 1,56 |13 7.8%
(Measure) Front Time Ed 3.0 2017-08 by
direct method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
TECHNICAL- Surge Test System- |Probe/HV probe as 3
86 EMI/ EMC Open circuit Voltage |per IEC 61000-4-5 405 1o Gl o 3.1%
(Measure) Pulse Duration Ed 3.0 2017-08 by
direct method
Combination Wave |Using Oscilloscope
'IIE'IEI(E:(I:-ITNPI\gAL Surge Test System- [and Current Clamp
87 EMI/ EMC Short circuit current |as per IEC 61000-4-5]0.91 ps to 10.4 ps 3.48 %
(Measure) front time @ CDN Ed 3.0 2017-08 by
Output direct method
ELECTRO-  |Combination Wave grf'd”%lﬁfg'r']'toélcaorﬂ;
gg |IECHNICAL- —JSurge Test System- .o |EC 61000-4-5|6.4 s to 9.6 s 3.12 %
EMI/ EMC Short circuit
(Measure) Fronttime EOV3.8 2017:A8 by
direct method
ELECTRO-  [Combination Wave grf'd”‘-éfrﬁg'r']'toélcaor?;
gg |TECHNICAL-—j5urge Test System- | 0 \ec 61000-4-5 |16 ps to 24 s 3.41 %
EMI/ EMC Short circuit pulse
. Ed 3.0 2017-08 by
(Measure) duration :
direct method
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Using Oscilloscope

ELECTRO- Combination Wave |and HV Differential
90 TECHNICAL- Surge Test System- |Probe/HV probe as | +/-0.225 kV to +/-20 310 %
EMI/ EMC Open Circuit Voltage |per IEC 61000-4-5  [kV e
(Measure) @ CDN Output Ed 3.0 2017-08 by
direct method
Combination Wave Using“DscillosCoge
ELECTRO- Surge Test System- and HV Differential
g1 |TECHNICAL- Open circuit Voltage RCKERE\DC gl B 0.84 usto 10.4 us  |3.10 %
EMI/ EMC front time @CDN 61000-4-5 Ed 3.0
(Measure) 2017-08 by direct
Output
method
. 6 Using Oscilloscope
ELECTRO- gﬁgg'?gtslfgy\/!taevn?_ and HV Differential
TECHNICAL- - Probe as per IEC :
92 EMI/ EMC Open urcufg Voltage 61000-4-5 Ed 3.0 5 s to 325 ps 3.10 %
Pulse Duration @ :
(Measure) 2017-08 by direct
CDN Output
method
Combination Wave |Using Oscilloscope
'IIE'EEE!T\ITSAL Surge Test System- |and Current Clamp
93 EMI/ EMC Short circuit current |as per IEC 61000-4-5]9.10 s to 325 us 1%1t03.10%
(Measure) Pulse Duration @ Ed 3.0 2017-08 by
CDN Output direct method
ELECTRO- Combination Wave g:ljngcgiélrilto(sjlc;na%
g4 |TECHNICAL-—Surge Test System- . =0 \FC 61000-4-5[2.52 s to 6 ps 3.48 %
EMI/ EMC Telecom/CDN Short
N : Ed 3.0 2017-08 by
(Measure) circuit Front time

direct method
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Combination Wave

Using Oscilloscope

ELECTRO- Surge Test and HV Differential
TECHNICAL- System/CDN Probe as per IEC o
9 [emiy EMC (Telecom). Open  |61000-4-5Ed 3.0  [200Hst0840ks  [1.10%
(Measure) circuit Voltage Pulse |2017-08 by direct
Duration method
Combination Wave |Using Oscilloscope
ELECTRO- Surge Test and HV Differential
TECHNICAL- System/CDN- Probe/HV probe as .
96 EMI/ EMC Telecom Open per IEC 61000-4-5 IO BRs 2.28y%
(Measure) circuit Voltage Front |Ed 3.0 2017-08 by
Time direct method
gomBinalion Wayg Using Oscilloscope
ELECTRO- Surge Test oy
TECHNICAL- | System/CDN- P 14+/-11.25 A to +/-220 i
97 as per IEC 61000-4-5 3.10 %
EMI/ EMC Telecom Short A
N Ed 3.0 2017-08 by
(Measure) circuit Current .
: direct method
Amplitude
Combination Wave Using Oscilloscope
ELECTRO- Surge Test e chrent CIarrr)1p
gg |IECHNICAL-1System/CDN- as per IEC 61000-4-5|256 s to 384 us 1.0 %
EMI/ EMC Telecom Short
N Ed 3.0 2017-08 by
(Measure) circuit pulse .
. direct method
duration
Using Oscilloscope
ELECTRO- Combination Wave and HV Differential
TECHNICAL- Probe/HV probe as o o o o
99 EMI/ EMC gﬁirf%ﬁ]Test—Phase oer [EC 61000-4-5 0 ° to 360 1.0°to 0.5
(Measure) g Ed 3.0 2017-08 by

direct method
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Current Front Time,

Using Oscilloscope &

ELECTRO- .
TECHNICAL- Impulse magnetlc. Current clamp As
100 EMI/ EMC Field Generator with |per IEC 61000-4-9 6.4 usto 11.2 ps 2.02 %
(Measure) Standard Coil:1 m x |Ed. 2.0 2016-07 by
Im 1mx26m direct method
ELECTRO- : Using Oscilloscope
Damped Oscillatory
101 |TECHNICAL-— 1yyave Generator ~ |2nd Currentprobe {55 4 +5 20 A 7.1%
EMI/ EMC (Current Amplitude) as Bar IEC
(Measure) P 61000-4-18:2019
ELECTRO- Damped Oscillatory Usmg DTGt ,
TECHNICAL-  |Wave Generator | OsCilloscope with HV
102 g _E differential probe as |100 kHz to 1 MHz 2.5%
EMI/ EMC (Oscillation per [EC
(Measure) Frequency) 61000-4-18:2019
) Using Digital
'IIE'EI(EZIC-I-II-\IPI\(?AL Damped Oscillatory |Oscilloscope,
103 EMI/ EMC Wave Generator Voltage differential |2 msto 50 ms 3.0 %
(Measure) (Repetition rate,) probe as per IEC
61000-4-18:2019
) Using Digital
'IIE'EI(EZI(EIT\IPI\(?AL Damped Oscillatory |Oscilloscope,
104 EMI/ EMC Wave Generator Voltage differential |75 nstols 35%
(Measure) (Rise Time) probe as per IEC
61000-4-18:2019
) Using Digital
'IIE'EI(E?(I:-IT\IPI\(?AL Damped Oscillatory [Oscilloscope and
105 Wave Generator Voltage differential [0.25 kV to 2.5 kV 5%
EMI/ EMC ]
(Measure) (Voltage Amplitude). |probe as per IEC

61000-4-18:2019
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Decay in voltage 0.4
less than equal to

Using Oscilloscope

ELECTRO- ratio of Pk2 to Pkl and HV Differential
106 TECHNICAL- less than equal to Probe as per IEC 0.4 V/V(Ratio) to 1.1 442 9%
EMI/ EMC , 9 61000-4-12 Ed 3.0 |V/V(Ratio) ' °
1.1 Ring Wave :
(Measure) : 2017-07 by direct
Immunity Test
method
System
Eigiﬁé?\‘éotaa?ioo'll Using Oscilloscope
ELECTRO- S of Pk3qto oy |and HV Differential
107 TECHNICAL- mss thareaudl to Probe as per IEC 0.4 V/V(Ratio) to 0.8 442 9
EMI/ EMC . 9 61000-4-12 Ed 3.0 |V/V(Ratio) ' i
0.8 Ring Wave .
(Measure) . 2017-07 by direct
Immunity Test
method
System
E}igiﬁrr]\\ézlai?io(m Using Oscilloscope
ELECTRO- ratio of Pkd to Pk3 and HV Differential
108 TECHNICAL- Eaothahequal th Probe as per IEC 0.4 V/V(Ratio) to 0.8 442 9%
EMI/ EMC : g 61000-4-12 Ed 3.0 |V/V(Ratio) ' °
0.8 Ring Wave ,
(Measure) . 2017-07 by direct
Immunity Test
method
System
Electrical Fast . .
. Using Oscilloscope &
ELECTRO- | g/t ot Tt Dividers (50 Ohm &
TECHNICAL- 1000 Ohm) as per  |+/-113 Vto +/-5.714 o
109 1emy emc oenerator/. DN/CaPa | 1EC 61000-4-4 Ed kv 3.29%
(Measure) piing 3.0 2012-04 by
clamp Pulse .
. direct method
amplitude
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Electrical Fast Using Oscilloscope &
ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- Generator/ 1000 Ohm) as per o
110 f vy Emc CDN/Capacitive IEC 61000-4-4 Ed  |0:00 Mst0 300 ms 1%
(Measure) coupling clamp : 3.0 2012-04 by
Burst Duration direct method
Electrical Fast Using Oscilloscope &
ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- Generator/ |1000 Ohm) as per 0
111 femiy Emc CDN/Capacitive IEC 61000-4-4 E4  |> Mst0 360 ms 1%
(Measure) coupling clamp : 3.0 2012-04 by
Burst Period direct method
Electrical Fast , ,
) Using Oscilloscope &
ELECTRO- g/t ot Test Dividers (50 OHM &
TECHNICAL- 1000 OHM) as per g
112 EMI/ EMC giicirggzr/ﬁEN/Capa IEC 61000-4-4 Ed 3.5nsto7ns 3.93%
(Measure) PURY 3.0 2012-04 by
clamp Pulse Rise :
! direct method
Time
Electrical Fast Using Oscilloscope &
ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- 1000 Ohm) as per o
113 { emiy emc Generator/CDN/Capa | IEC 61000-4-4 Ed |30 Nsto 150 ns 2.44 %
(Measure) citive coupling 3.0 2012-04 by
clamp: Pulse Width [direct method
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Electrical Fast
Transient Test

Using Oscilloscope &

ELECTRO- System- Generator/ Dividers (50 Ohm &

114 TECHNICAL- C>I/3N/Ca 3citive 1000 Ohm) as per 0.08 kHz to 1200 1.0 %
EMI/ EMC e pdam . |IEC61000-4-4 Ed  |kHz i
(Measure) R piing by 3.0 2012-04 by

epetition ;
direct method
Frequency
Using Digital
Electrostatic multimeter with
ELECTRO- Discharge Generator |Divider as per IEC
TECHNICAL- : Air Discharge 2 |61000-4-2 Ed 2.0 ,
115 Vemiy emc KV to +30 KV 2008-12, SAE 1.9 W31 K453 P
(Measure) Generator DC output |J1113-13 2015-02,
voltage ISO 10605 2008-07
by direct method
Using Oscilloscope &
. ESD Target
Electrostatic
ELECTRO- Discharge Generator é;taeigusstoprei?g(l;e

116 |TECHNICAL- — J:Contact Discharge |gy550 45 Eg2.0  |+0.15At0 £78 A  [3.79%
EMI/ EMC +2 kV to £30 kV 2008-12. SAE
(Measure) Current 30 ns to 800 }

ns

J1113-13 2015-02,
ISO 10605 2008-07
by direct method
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Measurand or Reference
Material/Type of instrument
S.No Discipline / Group | or material to be calibrated
or measured / Quantity
Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Electrostatic

Using Oscilloscope &
ESD Target
Attenuator Cable

'IIE'EE(I:-IT\ﬁgAL Discharge Generator |Chain as per IEC
117 EMI/ EMC :Contact Discharge |61000-4-2 Ed 2.0 0.6nstolns 8.21 %
(Measure) +2 kV to =30 kV 2008-12, SAE
Rise time J1113-13 2015-02,

ISO 10605 2008-07
by direct method
Using Oscilloscope &
ESD Target

ELECTRO- Electrostatic Attenuator Cable

TECHNICAL- Discharge Generator

Chain as per IEC

+6.375 A to

118 :Contact Discharge [61000-4-2 Ed 2.0 3.78 %
(EI\T;;ES’E) +2 kVto +30 KV |2008-12, SAE 3P A
First Peak Current  [J1113-13 2015-02,
ISO 10605 2008-07
by direct method
Impedance (
Artificial Mains Using Vector
Netwqu' 'Impedance Network Analyzer as
Stabilization er CISPR 16-1-2:
ELECTRO- Network(ISN), EM FE)d 202017-11 ;
119 | TECHNICAL-— CLAMP, Coupling & ) ‘orp 4616 1 ohm to 300 ohm  |10.1 % to 5 %
EMI/ EMC Decoupling-CDN,
. , 2017-07, IEC
(Measure) coupling/decoupling 61000-4-6 ANS
network for emission C63.5, CISPR 32 by
measurement(CDNE direct method
) @ 9 kHz - 1000
MHz)
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Yy and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-  [Impulse magnetic gi'rr;gn?iﬁ!ﬁ;czge .
120 | [ECHNEAL: | Field Generatorwith | por 1£C 61000-4-9 |16 ps to 28 ps 1%
/| EMC Standard Coil
(Measure) (Duration) £d. 2.0 ZA18-07 by
direct method
ELECTRO- Impulse magnetic Using Oscilloscope &
TECHNICAL- Generator W!th Current clamp As
121 EMI/ EMC Standard Coil:1 m x [per IEC 61000-4-9 +99.9 Ato £1667 A |2.38 %
(Measure) Im,1Imx26m Ed. 2.0 2016-07 by
(Peak Current) direct method
Insertion loss/RF
Attenuation/Isolation
/VDF. (Transient
ELECTRO- Limiter, Attenuator, |Using Vector
TECHNICAL- LISN, CDN, CDNE, Network Analyzer
122 1 emy emc BCI, DC, AMN, ISN, |with Spectrum by |01 4B 0 90dB .25 B to 0.55 dB
(Measure) EM Clamp, ESD Direct Method
Target, Adopter,
Cable @9 kHz - 15
GHz)
Insertion loss/RF
Attenuation/Isolation
/VDF. (Transient
ELECTRO- Limiter, Attenuator, Using Power Sensor
TECHNICAL- LISN, CDN,'GRNE, and Signal
123 BCI, DC, AMN, ISN, . 0.1dBto 75 dB 0.25dB to 0.35dB
EMI/ EMC Generator by Direct
(Measure) EM Clamp, ESD Method
Target, Adopter,
LCL, HV Divider,
Cable @9 kHz - 6
GHz)
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S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
. Using Digital
Magnetjgffield Multimeter with
ELECTRO- strength. Power
TECHNICAL- Frequency Magnetic Curreni.claap.and
124 ; . Current Transformer |1 A/m to 1600 A/m |1.9 %
EMI/ EMC Field Generator with
(Measure) Standard Coil:1 m x |22 P IEC"61000v355
: Ed 2.0 2009:09 by
Im 1Imx26m :
direct method
Using Signal
ELECTRO- Generator, Power
Monopole/ ROD .
125 [TECHNICAL- 1)\ tenna @9 kHz - |S€nsor vector 70dBto +15dB  [0.35 dB to 1 dB
EMI/ EMC 60 MHz Network Analyzer as
(Measure) per MIL-461G by
Direct Method
Using Oscilloscope
with HV Differential
ELECTRO- Output Voltage (NO |probe/HV probe as
TECHNICAL- Load) , Voltage Dips |per IEC 61000-4-11 A 0 g
126 fevpy EMC & Interruption Ed. 3.0 2020-01 and |° 7 t0 100 % 2.60'%
(Measure) Generator IEC
61000-4-29:2000 by
direct method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Phase Angle
(Artificial Mains
Network, Impedance
Stabilization

Using Vector
Network Analyzer as

ELECTRO- Network(ISN), EM per CISPR 16-1-2, Ed
TECHNICAL- CLAMP, Coupling & |2.02017:11, MIL- o A
127 EMI/ EMC Decoupling-CDN, STD-461G: 2017-07, (4129 ° t6gr90 AN
(Measure) coupling/decoupling [IEC 61000-4-6, ANSI
network for emission |C63.5, CISPR 32 by
measurement(CDNE |Direct Method
):@ 9 kHz-1000
MHz)
ELECTRO- Phase Shifting, : Using Oscilloscope &
TECHNICAL- |mpu|se magnet|c' Current clamp As
128 EMI/ EMC Field Generator with |per IEC 61000-4-9 0 °to360° 10°to05°
(Measure) Standard Coil:1 m x |Ed. 2.0 2016-07 by
Im 1mx26m direct method
ELECTRO-
TECHNICAL-  |Power Using Power Sensor
129 EMI/ EMC Measurement. @ 9 by Direct Method (-)60 dBm to 15 dBm]0.25 dB to 0.35 dB
kHz - 6 GHz
(Measure)
Return Loss / VSWR
( Attenuator,
Antenna, Transient Usina Sianal
ELECTRO- Limiter, BCI, ot O
130 [TECHNICAL-—jAmplifier, sensor/Spectrum & |1 dB to 46 dB 0.2 dB to 0.35 dB
EMI/ EMC Termination, RF ; .
: . Directional Coupler
(Measure) Load, Directional

Coupler, adapter
line, Cable @ 9 kHz -
8.6 GHz)

by direct method
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Return Loss/VSWR (
Attenuator, Antenna,
Transient Limiter,

'IIE'EE(I:-IT\ﬁgAL BCI, Amplifier, Using Vector
131 Termination, RF Network Analyzer By |1 dB to 46 dB 0.35dBto 0.4 dB
EMI/ EMC N . .
Load, Directional Direct Method
(Measure)
Coupler, adapter
line, Cable @ 9 kHz -
15 GHz)
Using Vector
b
TECHNICAL- RF Amplifier :Gain @ ,
132 EMI/ EMC 9KkHz - 15 GHz Power Sensor, Signal |5 dB to 65 dB 0.4 dB to 0.56 dB
(Measure) Generator and :
Attenuator by Direct
Method
RF Ampli?er,
Generator Using Vector
ELECTRO- Harmonics Level, Network Analyzer
TECHNICAL- Fundamental With Spectrum,
133 EMI/ EMC Frequency from @9 |[Signal Generator, p aBCA0 BO\IRg 0.52dBto 0.7 dB
(Measure) kHz - 7.5 GHz (3rd  |and Attenuator by
Harmonics level up |Direct Method
to 15 GHz)
Using Network
ELECTRO- RF Amplifier, Analyzer With
TECHNICAL- Generator :Power Spectrum /Power
134 EMI/ EMC Measurement @ 9 |Sensor and (-)60 4Bm to 70 dBm 0.56 dB
(Measure) kHz - 15 GHz Attenuator by Direct

Method
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Measurand or Reference
Material/Type of instrument
S.No Discipline / Group | or material to be calibrated
or measured / Quantity
Measured /Instrument

Calibration or Measurement

Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using Oscilloscope

ELECTRO- Ring Wave and HV Differential
TECHNICAL- Probe as per IEC 3 . o o
135 EMI/ EMC Sﬁirf\te;;ator -Phase 61000-4-12 Ed 3.0 0 ° to 360 1.0°to 0.5
(Measure) g 2017-07 by direct
method
Using Oscilloscope
ELECTRO- and HV Differential

Ring Wave Immunity

TECHNICAL- Probe as per IEC . : 3
BOlemyemc  |restevstem o f61000-4-12E030 |OMNtO MmN 20%
(Measure) P 2017-07 by direct
method
Using Oscilloscope
ELECTRO- RIS Wase Ihmunit and HV Differential
137 | TECHNICAL- Tes% - e Yot Y |Probe as per IEC +/-225 Volts to .
EMI/ EMC CreutVolage  |61000-4-12 Ed 3.0 | +/-6600 Volts et &
(Measure) g 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current clamp
TECHNICAL- Test System Current |as per IEC o
138 lemiy Emc Rise Time (Short  |61000-4-12 Ed 3.0 |02 HStO L1 ks 1.0%
(Measure) Circuit) 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity and HV Differential
TECHNICAL- Probe as per IEC 0
139 EMI/ EMC 'Ilz'festjeyr?(t:em 61000-4-12 Ed 3.0 90 kHzto 110 kHz 12.11 %
(Measure) quency 2017-07 by direct

method
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S.No

Discipline / Group

Measurand or Reference
Material/Type of instrument
or material to be calibrated

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using Oscilloscope

ELECTRO- Ring Wave Immunity |and HV Differential
TECHNICAL- Test System Voltage |Probe as per IEC o
140 1 emy emc Rise Time (Open  |61000-4-12 Ed 3.0 [0-32Mst00.65us 11.0%
(Measure) Circuit) 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current Probe
141 TECHNICAL- Test System-Short  |clamp as per IEC +/-15.6 A to +/-550 558 9
EMI/ EMC Circuit Current :12  |61000-4-12 Ed 3.0 |A ' °
(Measure) OHM 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current Probe
142 TECHNICAL- Test System-Short  |clamp as per IEC +/-6.225 A to +/-220 2 58 9
EMI/ EMC Circuit Current :30  [61000-4-12 Ed 3.0 |A aay
(Measure) OHM 2017-07 by direct
method
Using DC Power
ELECTRO- Target - Attenuator |supply with Digital
TECHNICAL- Cable Chain :Low Multimeter as per +0.0198 ohm to 0 0
143 EMI/ EMC Frequency Transfer |IEC 61000-4-2 Ed +0.202 ohm 0.5 %10 0.2 %
(Measure) Impedance 2.0 2008-12 by V/ |
method
Using Vector
ELECTRO- Network Ana.lyzer,
144 TECHNICAL- Transfer Impedance, gg?iﬁ;astg V:/tAhC 39 dBohm to -75 04 dBto1dB
EMI/ EMC 20Hz - 14.99GHz $0SCop dBohm '
Multimeter,
(Measure)

Selective Voltmeter
by Direct Method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Oscilloscope

ELECTRO- Voltage Dios & with HV probe as per
145 | TECHNICAL- interr%ptioa Voltage IEC 61000.4.LLEd. TS 2.4 %t02.4%
EMI/ EMC Rise/Fall Time 3.0 2020-01 and IEC |to 50 us ' '
(Measure) 61000-4-29:2000 by
direct method
Using Oscilloscope
ELECTRO- Voltage Dips & with HV Differential
TECHNICAL- Interruption probe as per IEC " b o o
146 1emiy Emc Generator ( Phase  |61000-4-11 Ed. 3.0 |0 t© 360 1°RL>
(Measure) Angle). 2020-01 by direct
method
Using Oscilloscope
with HV Differential
'IIE'EE&T\IPI\EJAL Voltage Dips & probe as per IEC
147 EMI/ EMC Interruption 61000-4-11 Ed. 3.0 |[1msto1l0s 3.0%
(Measure) Generator (Time), 2020-01 and IEC
61000-4-29:2000 by
direct method
ELECTRO- Using Attenuators, 0
TECHNICAL- ATTENUATION, to 10dB in 1dB step,
148 | emiy EmC (20Hz - 14.99GHz) [10,20,30,50, by |0 dBto100dB 0.15dB to 1.6 dB
(Source) Direct method
ELECTRO- Using Power Sensor
TECHNICAL- Power Measurement |with Signal
149 EMI/ EMC @ 9 kHz - 6 GHz Generator by (-)60 dBm to 15 dBm|0.25 dB to 0.35 dB
(Source) Comparison method
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
'IIE'EEIC-I-LIFTSAL Using Vector
150 |TIME & Frequency Ngtwork Analyzer 0.009 MHz to 15000 0.00012 %
with Spectrum by MHz
FREQUENCY :
Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
151 | TIME & Frequency Multimeter by Direct | - 1% ©© 300 0.15 % t0 0.61 %
FREQUENCY Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with
152 |TIME & Frequency Function Generator |10 Hz to 300 kHz 0.15 % to 0.61 %
FREQUENCY by Comparison
(Measure) Method
Using Three Phase
ELECTRO- Reference Standard
TECHNICAL- with Three Phase
153 |TIME & Frequency Power Calibrator by |45 Hz to 65 Hz 0.017 %
FREQUENCY Comparison Method
(Measure) and by Direct
Method
ELECTRO-
TECHNICAL- Using Signal ) o
154 |TIME & Frequency Generator by Direct §.20000E|\9ISZMHZ to 8838;% Of to
FREQUENCY Method ' °
(Source)
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Measured /Instrument
ELECTRO-
TECHNICAL- Using Three Phase 0.029
155 |TIME & Frequency Power Calibrator by |45 Hz to 60 Hz o/'
FREQUENCY Direct Method °
(Source)
'IIE'EEIC-I-LIFFSAL Using Three Phase
Portable Meter Test 0
156 |TIME & Frequency . 45 Hz to 60 Hz 0.060 %
FREQUENCY System (Calibrator)
by Direct Method
(Source)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Site Facility

1Phase 2Wire,

Using Three Phase

ELECTRO- 3Phase 4 Wire AC Reference Standard
TECHNICAL- Active Power/Mean :
 [Alternating — gPowBCB- HzAO :%dD\lACiet;tTl\aer}ctaZOd 10 mW to 115.2 kW |0.14 % to 0.039 %
Current (<1 |62.5Hz (40 Vt0320 |5 - (00 / ‘Wil °
GHz) V,0.001 Ato 120 A, .
Calibrator by
(Measure) 0.25 (lead & lag) to )
Comparison Method
UPF)
1Phase 2Wire, Using Three Phase
ELECTRO; 3Phase 4Wire AC Reference Standard
TECHNICAL- : )
Alternating Active Power /Mean |by Dlrgct Method
2 Current (£ 1 Power @ 50 Hz (30 V]and with Three 3 mW to 36 kW 1.15 % to 0.047 %
GHz) to 480V, 0.01 Ato |[Phase Power
(Measure) 100 A, 0.25t0 0.01 |Calibrator by
(lead & lag)) Comparison Method
1Phase .
ELECTRO- 2Wire,3Phase 4Wire g;g?em;egt:}?]f; ;
TECHNICAL- AC Active :
Alternating Power/Mean Power Dy-Bicect Method
3 and with Three 75 mW to 144 kW 0.047 % to 0.012 %
Current (< 1 @ 50 Hz (30 V to Phas®piMaH
GHz) 480V ,0.01Ato Calibrator b
(Measure) 100 A, 0.25 (lead & oo 2 X
lag) to UPF ) P
ELECTRO-
TECHNICAL- , -
: Using 6% Digital
4 Alternating AC Current @ 50 Hz Multimeter by Direct |10 pA to 100 mA 0.82 % t0 0.16 %
Current (< 1 -1 kHz
Method
GHz)
(Measure)
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- \ |
: Using 6% Digital
5 |Alternating — |AC Current @ 50 Hz |\ 1iinater by Direct {100 mA to 3 A 0.16 % t0 0.33 %
Current (< 1 - 1 kHz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- J -
: Using 6% Digital
6 [|Alternating JAC Current @ 50 Hz |\ 1imeter by Direct |3 A to 10 A 0.33 % t0 0.61 %
Current (< 1 -1kHz
Method
GHz)
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with
Alternating AC Current @ 50 Hz |Three Phase Power : o
! Current (<1 |-500Hz Calibrator & SOHA tp 180 gA p33§oto0.17%
GHz) Resistance Box by
(Measure) Comparison Method
ELECTRO- . U
TECHNICAL- Usmg 6% D|gI|ta|
Alternating AC Current @ 50 Hz Myltimeter with
8 Three Phase Power |100 mAto 3 A 0.17 % t0 0.33 %
Current (< 1 - 500 Hz .
Calibrator by
GHz) )
Comparison Method
(Measure)
ELECTRO- , 1AW
TECHNICAL- Usmg 6% Dlglltal
Alternating AC Current @ 50 Hz Mujjimelerwith
9 Three Phase Power |3 Ato10A 0.33 % t0 0.62 %
Current (< 1 - 500 Hz .
Calibrator by
GHz) )
Comparison Method
(Measure)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Three Phase
Reference Standard

ELECTRO- :
TECHNICAL- g dellJrse i%tgl\/ﬁtrf;%d
10 |Alternating — JAC Current @45 Hz - | o e Reference |1 mA to 120 A 0.078 % to 0.017 %
Current (< 1 65 Hz ]
Standard with Three
GHz)
(Measure) Phqse Power
Calibrator by
Comparison Method
Using 6% Digital
ELECTRO- . .
TECHNICAL- Multimeter with
Alternating Thrge Phase Power
11 AC Voltage @ 50 Hz |Calibrator & 560 Vto 750V 0.17 % t0 0.13 %
Current (< 1 .
Potential
GHz)
(Measure) Transformer by
Comparison Method
ELECTRO-
TECHNICAL- . Ny
: Using 6% Digital
12 |Alternating — AC Voltage @ 50 Hz |\ |1/ eter by Direct [1 mVto 1V 2.49 % t0 0.10 %
Current (< 1 -1 kHz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- . —
, Using 6% Digital
13 Alternating AC Voltage @ 50 Hz Multimeter by Direct |1 Vto 375V 0.10 % t0 0.16 %

Current (< 1
GHz)
(Measure)

-1 kHz

Method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- \ |
: Using 6% Digital
14 |Alternating — JAC Voltage @ 50 Hz i eter by Direct [375 V to 750 V 0.16 % t0 0.12 %
Current (< 1 - 1 kHz
Method
GHz)
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
Alternating AC Voltage @ 50 Hz [Multimeter with ¥ o
1> Current (< 1 - 500 Hz Signal Generator by Ty R B 2.51¥6 10 0.10 %
GHz) Comparison Method
(Measure)
ELECTRO- . U
TECHNICAL- Usmg 6% Dlg_ltal
Alternating AC Voltage @ 50 Hz AL rer Wity
16 Three Phase Power |1V to 375V 0.10 % t0 0.16 %
Current (< 1 - 500 Hz .
Calibrator by
GHz) )
Comparison Method
(Measure)
ELECTRO- . U
TECHNICAL- Usmg 6% D|gI|ta|
Alternating AC Voltage @ 50 Hz M peterith
17 Three Phase Power |375V to 560V 0.16 %t0 0.17 %

Current (<1
GHz)
(Measure)

- 500 Hz

Calibrator by
Comparison Method
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and Frequency)

Capability(CMC)(+)

Using Three Phase
Reference Standard
by Direct Method

ELECTRO- :
TECHNICAL: PSR Releruice
1g |Alternating — |AC Voltage @45 Hz - |y ard with Three |30 V to 625 v 0.017 % to 0.040 %
Current (< 1 65 Hz
Phase Power
GHz) .
(Measure) Ca||brqtor &
Potential
Transformer by
Comparison Method
Active Energy ( 1 .
ELECTRO-  |Phase 2Wire, 3Phase [pod Theg Phase
TECHNICAL- 3 Wire, 3Phase 4 by Direct Method
Alternating Wire) (45 Hz to 62.5 . 10 mWh to 115.2 g 0
19 [curent (<1 [Hz, 40Vto 320y, (309 Wh Three KWh y-14 fo 10 0.039 %
GHz) 0.001 Ato 120 A, Calibrator b
(Measure) 0.25 (Lag/ Lead) to oy
Comparison Method
UPF)
) Active Energy Using Three Phase
'IIE'EI(EZIC-I-II-\IPI\(?AL (1Phase 2Wire, Reference Standard
Alternatin 3Phase 4Wire) (47.5 |by Direct Method
20 Current (<gl Hz to 62.5 Hz, 30 V |and with Three 75 mWh to 144 kWh [0.047 % to 0.012 %
GH2) to 480V, 0.01 Ato Pha;e Power
(Measure) 100 A, 0.25 (Lag/ Calibrator by

Lead) to UPF)

Comparison Method
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Measurand or Reference

Material/Type of instrument

Calibration or Measurement

Measurement range and
additional parameters

* Calibration and

S.No Discipline / Group or::?:‘:::llx::dbfc;::::ii;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO- Apparent Energy (1 g::‘g?em:;egtzr::jzer q
TECHNICAL- Phase 2Wire, 3Phase by Direct Method
71 Alternating 3 Wire, 3Phase 4 a?]/d with Three 40 mVAh to 115.2 0.039 ¥
Current (<1 |Wire) (45 Hzt0 62.5 | - oo o kVAh ' °
GHz) Hz, 40 Vto 320V, Calibrator by
(Measure) 0.001 Ato 120 A) Comparison Method
Using Three Phase
ELECTRO- Apparent Power (1  |Reference Standard
TECHNICAL- . :
Alternating Pha§e 2Wire, 3Phase | by Dlrgct Method 40 MVA to 115.2
22 4 Wire) (45 Hz to and with Three 1 0.039 %

Current (<1
GHz)

62.5 Hz, 40 V to 320
V, 0.001 Ato 120 A)

Phase Power
Calibrator by

kVA

(Measure) Comparison Method
ELECTRO; gzlfggr]e-mreegt?r]\?jsaid
TECHNICAL- Harmonics ,Total :
Alternating Harmonic Distortion by D'r?Ct ey 2nd order to 40th
23 and with Three 0.35 % t0 0.66 %
Current (< 1 (0.0O5Ato24A) @ order
Phase Power
GHz) 50 Hz lib b
(Measure) Cah ratpr y
Comparison Method
ELECTRO- gz;ggrjeltreegtzr::jzerd
TECHNICAL- Harmonics, Total :
: N . by Direct Method
Alternating Harmonic Distortion . 2nd order to 40th o
24 . and with Three 0.59 %
Current (< 1 in Voltage (10 V to Phase Power order
GHz) 240V) @ 50 Hz .
Calibrator by
(Measure)

Comparison Method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Three Phase

ELECTRO-
TECHNICAL- Reference Standard
Alternating Phase Angle (30 V to | by D|r¢ct Method
25 Current (< 1 480V, 0.04 A to 100 |and with Three (-)180°to 180 ° 0.012°
GHz) A, 45 Hz to 62.5 Hz) Phgse Power
(Measure) Callbratpr by
Comparison Method
ELECTRO- Using Three Phase
TECHNICAL- Power Factor (47.5 |Reference Standard
26 Alternating Hz - 62.5 Hz, 30 V - |by Direct Method 0.01 Lag to 0.01 0.0002 PF to 0.0007
Current (<1 480V, 0.04 A- 100 |with Three Phase Lead PF
GHz) A) Power Calibrator by
(Measure) Comparison Method
Reactive Energy (1 .
ELECTRO- Phase 2Wire, 3Phase gz:‘g?e-[\treegtzrrfjsaid
TECHNICAL- 3 Wire, 3Phase 4 by Direct Method
Alternating Wire) (45 Hz to 62.5 ; 10 mVARh to 115.2 A o
27 current (<1 |Hz, 40Vto 320V, gﬂd W'ltgh » KVARh 0.14% t00.039 %
GHz) 0.001 Ato 120 A, Caﬂsbfatg‘r’vg
(Measure) 0.25 (Lead/ Lag) to C .
omparison Method
UPF)
Reactive Power (1 Using Three Phase
ELECTRO- Phase 2Wire, 3Phase |Reference Standard
TECHNICAL- : :
Alternating 4 Wire) (45 Hz to by Dlrgct Method 10 MVAR to 115.2
28 Current (< 1 62.5 Hz, 40 V to 320 |[and with Three KVAR 0.14 % t0 0.039 %
GH2) V,0.001 Ato 120 A, Phgse Power
(Measure) 0.25 (Lead/ Lag) to |Calibrator by

UPF)

Comparison Method
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S.No

Discipline / Group

Measurand or Reference

Material/Type of instrument

or material to be calibrated
or measured / Quantity
Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO-
TECHNICAL- Using Three Phase
29 |Alternating fgscﬁ;re”t @45 H2 1o wer Calibrator by |1 mA to 120 A 0.098 % to 0.031 %
Current (<1 Direct Method
GHz) (Source)
'IIE'EEIC-I-LIFFSAL Using Three Phase
30 |Alternating  [AC Current @ 45 Hz [Portable Meter Test f, )y 150 o 0.13 % to 0.061 %
- 65 Hz System (Calibrator)
Current (<jl by Direct Method
GHz) (Source) y
ELECTROS Using Three Phase
TECHNICAL- .
: Power Calibrator
31 |Alternating AC Current @ 50 Hz | . : 120 Ato 1000 A 0.58 %
with Current coil by
Current (§ 1 Direct Method
GHz) (Source)
'IIE'EEIC-I-II-\IFI{(?AL Using Three Phase
32 |Alternating  |AC Voltage @ 45 Hz |Portable Meter Test |5, 4 456y 0.060 % to 0.070 %
- 65 Hz System (Calibrator)
Current (< 1 by Direct Method
GHz) (Source) y
ELECTRO-
TECHNICAL- Using Three Phase
33 |Alternating f*gsvﬂ'ztage @ 45 HZ 1power Calibrator by |30V to 560 V 0.029 % to 0.046 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO- Using Three Phase
TECHNICAL- Power Calibrator
34 |Alternating AC Voltage @ 50 Hz |with Potential 560 V to 1300V 0.068 % to 0.072 %

Current (<1
GHz) (Source)

Transformer by
Direct Method
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S.No

Discipline / Group

Measurand or Reference
Material/Type of instrument
or material to be calibrated

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Active Energy (1
Phase 2 Wire, 3

'EléI(EZ(I:-ITNPI\gAL Phase 3 Wire, Using Three Phase
35 |Alternating 3Phase 4 Wire) (45 [Portable Me’Fer Test |100 mWh to 108 0.27 % t0 0.070 %
Current (< 1 Hz to 60 Hz, 40 V to Systgm (Calibrator) |kWh ' '
GHz) (Source) 300V, 0.01Ato by Direct Method
120 A, 0.25
(Lag/Lead) to UPF)
Active Energy
ELECTRO- |3 8 e,
TECHNICAL- " R Using Three Phase
36 |Alternating aPhase aWire) (4> o er Calibrator by 100 MWht0 108 14 17 0 16 0.045 %
zto 60 Hz,40Vto [~: kWh
Current (< 1 Direct Method
GHz) (Source) 300V, 0.01Ato
120 A, 0.25
(Lag/Lead) to UPF)
Active Power (1
ELECTRO- Phase 2Wire, 3Phase
TECHNICAL- 4 Wire) (45 Hz to 60 |Using Three Phase
37 |Alternating Hz, 40 V to 300V, Power Calibrator by |100 mW to 108 kW 0.17 % to 0.045 %
Current (< 1 0.01 Ato 120 A, Direct Method
GHz) (Source) |0.25Lag to UPF to
0.25Lead)
Active Power (1
ELECTRO- Phase 2Wire, 3Phase Using Three Phase
TECHNICAL- 4 Wire) (45 Hz to 60 Portable Meter Test
38 |Alternating Hz, 40 V to 300V, 100 mW to 108 kW |0.27 % to 0.070 %

Current (<1
GHz) (Source)

0.01 Ato 120 A,
0.25Lag to UPF to
0.25Lead)

System (Calibrator)
by Direct Method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Apparent Energy (1

ELECTRO- .
TECHNICAL- | Fhase 2Wire, 3Phase |0 Three phase
: 3 Wire, 3Phase 4 . 400 mVAh to 108 0
39 |Alternating . Power Calibrator by 0.045 %
Wire) (45 Hz to 60 : kVAh
Current (< 1 Direct Method
GHz) (Source) Hz, 40 Vto 300 V,
0.01 Ato 120 A)
i Apparent Energy (1
.EEEE'LPI‘?AL Phase 2Wire, 3Phase |Using Three Phase
10 | Atternatin 3 Wire, 3Phase 4 Portable Meter Test |400 mVAh to 108 0.070 %
Current (<gl Wire) (45 Hzto 60  |System(Calibrator) [kVAh ' °
GH2) (Source) Hz, 40 Vto 300V, [by Direct Method
0.01 Ato 120 A)
ELECTRO- Apparent Power (1
TECHNICAL- Phase 2Wire, 3Phase |Using Three Phase
41 |Alternating 4 Wire) (45 Hz to 60 |Power Calibrator by 400 mVA to 108 kVA |0.045 %
Current (< 1 Hz, 40 V to 300V, Direct Method
GHz) (Source) |0.01 Ato 120 A)
ELECTRO- Apparent Power (1 ,
TECHNICAL-  [Phase 2Wire, 3Phase | o9 TT"ee Phase
42 |Alternating 4 Wire) (45 Hz to 60 : 400 mVA to 108 kVA [0.070 %
System(Calibrator)
Current (< 1 Hz, 40 V to 300V, by Direct Method
GHz) (Source) |0.01 A to 120 A) y
ELECTRO- Harmonics , Total
TECHNICAL- Harmonics bistortion Using Jhfeg Fase 2nd order to 40th
43 |Alternating Power Calibrator by 0.83 %

Current (< 1
GHz) (Source)

in Current (1 Ato 10
A) @ 50 Hz

Direct Method

order
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Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO- Harmonics ,Total
TECHNICAL- S . |Using Three Phase
) Harmonics Distortion . 2nd order to 40th
44 | Alternating . Power Calibrator by 0.65 %
in Voltage (100 Vto [n. order
Current (<1 480 V) @ 50 Hz Direct Method
GHz) (Source)
'IIE'EEIC-I-LIFFSAL Power Factor (47.5 |Using Three Phase
45 | Alternatin Hz - 62.5 Hz, 30 V- |Portable Meter Test |0.01 PF to UPF 0.0019 PF to 0.0021
9 480V, 0.04 A-100 |System (Calibrator) |(Lag/Lead) PF
Current (<jl A) by Direct Method
GHz) (Source) y
ELECTRO-
TECHNICAL- Power Factor (47.5 [Using Three Phase
46 |Alternating  |Hz-62.5Hz, 30 V- |Power Calibrator by (L).eoa}j Fag|to0.03 gl':0019 PF t0 0.0021
Current (< 1 480V, 0.04 A-100 A) | Direct Method
GHz) (Source)
Reactive Energy (1
Phase 2Wire, 3Phase
'EEEEI-II;IFTSAL 3 Wire, 3Phase 4 Using Three Phase
47 | Atternatin Wire) (45 Hz to 60 Portable Meter Test |100 mVARh to 108 0.27 % t0 0.070 %
Current (<91 Hz, 40 Vto 300V, |System(Calibrator) |kVARh SEEE R °
GHz) (Source) 0.01 Ato 120 A, by Direct Method
0.25 Lag to UPF to
0.25 Lead)
Reactive Energy (1
TECHNICAL- o Using Three Phase
48 |Alternating Wire) (45 Hz to 60 Power Calibrator by 100 my/ARh to 108 0.17 % to 0.045 %

Current (< 1
GHz) (Source)

Hz, 40 V to 300
V,0.01 Ato 120 A,
0.25 Lag to UPF to
0.25 Lead)

Direct Method

kVARh
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S.No

Discipline / Group

Measurand or Reference
Material/Type of instrument
or material to be calibrated

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Reactive Power ( 1

ELECTRO- Phase 2Wire, 3Phase Using Three Phase
TECHNICAL- 4 Wire) (45 Hz to 60
29 |Alternating  |Hz 40Vto300y, |Portable MeterTest {100 mVARto 108 4576, ;0070 %
System(Calibrator) |kVAR
Current (< 1 0.01 Ato 120 A, by Direct Method
GHz) (Source) |0.25 Lag to UPF to y
0.25 Lead)
0.17 % to 0.045
%
Reactive Power
ELECTRO- (1Phase 2Wire,
TECHNICAL- 3Phase 4 Wire) (45 [Using Three Phase
50 |Alternating Hz to 60 Hz, 40 V to [Power Calibrator by i\?g[{nVAR 108
Current (< 1 300V, 0.01 Atol20 |[Direct Method
GHz) (Source) |A,0.25 Lag to UPF to
0.25 Lead)
ELECTRO-
TECHNICAL- Using 6% Digital
51 |DIRECT Capacitance Multimeter by Direct |1 nF to 100 pF 1.68 % to 0.66 %
CURRENT Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with
52 |DIRECT Capacitance . 1 nF to 100 uF 1.70 % to 0.66 %
Capacitance Box by
CURRENT "
Substitution Method
(Measure)
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MN::ea?ul;?nd orfR.efirence t Measurement range and Calibrati d
ateria e Oor Instrumen . . g * Calibration an
S.No Discipline / Group | or materia‘;F;:o be calibrated Callhlzreatt’:g: g: Meas:ljrement a#dltlona:_pa{’alim:ters Measurement
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6%z Digital
53 |DIRECT DC Current Multimeter by Direct |10 pA to 100 mA 0.14 % t0 0.035 %
CURRENT Method
(Measure)
%Em{g&- Using 6Y: Digital
Multimeter with DC
54 |DIRECT DC Current Current Source by 10 pA to 100 mA 0.14 % t0 0.035 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
55 |DIRECT DC Current Multimeter by Direct |100 mAto 3 A 0.035 % to 0.085 %
CURRENT Method
(Measure)
el | Using 6% Digital
Multimeter with DC
56 |DIRECT DC Current Current Source by 100 mAto 3 A 0.035 % to 0.085 %
CURRENT Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
57 |DIRECT DC Current Multimeter by Direct |3 Ato 10 A 0.085 % t0 0.35 %
CURRENT Method
(Measure)
'IIE'EEZICEI-II-\IPI\(?AL Using 6% Digital
Multimeter with DC o
58 |DIRECT DC Current Current Source by 3Ato10A 0.085 % t0 0.35 %
CURRENT Comparison Method
(Measure)
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Measured /Instrument and Frequency)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with DC
59 |DIRECT DC Voltage 1 mVto100 mV 0.42 % to 0.0083 %
Voltage source by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
60 |DIRECT DC Voltage Multimeter by Direct |1 mV to 100 mV 1.7 % to 0.009% %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital o
61 |DIRECT DC Voltage Multimeter by Direct |10 V to 1000 V 00/'0045 % 0 0.0069
CURRENT Method ]
(Measure)
el | Using 6% Digital
. , o
62 |DIRECT DC Voltage Multimeter with DC 10V to 1000 V o0.0047 % to 0.0076
Voltage source by Yo
CURRENT .
Comparison Method
(Measure)
'IIE'EEZIC-ILF:(?AL Using 6% Digital
: : 0
63 |DIRECT DC Voltage Multimeter with DC 100 mV to 10 V 9.0083 % to 0.0043
voltage source by Yo
CURRENT :
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital 0
64 |DIRECT DC Voltage Multimeter by Direct {100 mV to 10 V 00/'0083 % 10 0.0045
CURRENT Method °
(Measure)

This is annexure to 'Certificate of Accreditation' and does not require any signature.




Laboratory Name :

Accreditation Standard

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CEEPCALIBRATION AND TESTING LLP, 638, GIDC MAKARPURA, VADODARA,
GUJARAT, INDIA

ISO/IEC 17025:2017

Certificate Number CC-4159 Page No 50 of 70
Validity 04/12/2024 to 17/03/2026 Last Amended on -
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using 6%z Digital
65 |DIRECT Resistance (4-Wire) |Multimeter by Direct [0.01 ohm to 1 ohm ]0.092 % to 0.036 %
CURRENT Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL; Multimeter with
66 |DIRECT Resistance (4-Wire) . 0.01 ohmto 1 ohm ]0.92 % to 0.036 %
Resistance Box by
CURRENT :
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
67 |DIRECT Resistance (4-Wire) [Multimeter by Direct |1 Mohm to 10 Mohm [0.016 % to 0.054 %
CURRENT Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICALY Multimeter with
68 |DIRECT Resistance (4-Wire) . 1 Mohm to 10 Mohm |[0.016 % to 0.054 %
Resistance Box by
CURRENT )
Substitute Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
69 |DIRECT Resistance (4-Wire) [|Multimeter by Direct |1 ohm to 1 Mohm 0.036 % t0 0.016 %
CURRENT Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with
70 |DIRECT Resistance (4-Wire) . 1 ohm to 1 Mohm 0.036 % to 0.016 %
Resistance Box by
CURRENT )
Substitute Method
(Measure)
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Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

ELECTRO-
TECHNICAL- Using 6%z Digital
71 |DIRECT Resistance (4-Wire) |Multimeter by Direct h%mﬁhm 0100 14 054 % t0 0.293 %
CURRENT Method
(Measure)
ELECTRO- Using 6Y: Digital
TECHNICAL; Multimeter with 10 Mohm to 100
72 |DIRECT Resistance (4-Wire) Resist Box b Mohm 0.054 % t0 0.293 %
CURRENT esistance Box by 0
Substitute Method
(Measure)
ELECTRO-
TECHNICAL- Target - Attenuator |Using Digital
73 |DIRECT Cable Chain :DC multimeter by direct |1 ohm to 2.1 ohm 0.036 %
CURRENT Resistance method
(Measure)
ELECTRO-
TECHNICAL- Using DC Current
74 |DIRECT DC Current Source with current |10 A to 1000 A 0.5%t00.55 %
CURRENT coil by direct Method
(Source)
ELECTRO- Using Digital
TECHNICAL- PD Calibrator/ Pulse Oscilloscope with
75 |ELECTRICAL Generator Standard Resistance |1 pC to 10000 pC 2.4 %1t03.3%
EQUIPMENT by Direct Method as
(Measure) per IS/IEC 60270
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Using Pulse
ELECTRO- Generator, Digital
TECHNICAL- PD Detector (scale |Oscilloscope with
76 |ELECTRICAL : P 0.5 Ratio to 2 Ratio 3.3 %
factor k) Resistance Box by
EQUIPMENT )
(Source) Comparison Method
as per IS/IEC 60270
ELECTRO- Using Function
TECHNICALS PD Detector Gengrator by Direct
77 |ELECTRICAL . y 1 kHz to 30 MHz 7.1%
Bandwidth Method as per IS/IEC
EQUIPMENT
60270
(Source)
ELECTROS Using Pulse
TECHNICAL- .
78 |ELECTRICAL Pd Det.ector. pulse Generator, by Direct 0.1 s to 100 pis 39
resolution time Tr Method as per IS/IEC
EQUIPMENT
60270
(Source)
Using Signal
Generator, Power
ELECTRO- 2M Triple large loop Is\leerg\?voorékv,ircwg?rzer
79 TECHNICAL- antenna system with S ectrurz/ 34 dB(ohm) to 100 0.45 dB to 1 dB
EMI/ EMC (LAS) Antenna P dB(ohm) '
Selective Volt meter
(Measure) Factor

as per CISPR 16-1-4
:20194+AMD1:2020
by Direct Method
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Method or procedure
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Amplitude
Modulation carrier

ELECTRO- frequency @ 9 kHz Using Vector
go [TECHNICAL- 1, 714 99 GHz, Network Analyzer 1,4 o/ g5 o 2.5%t0 4.2 %
EMI/ EMC 4 with Spectrum by
(Measure) Modulation direct method
frequency 1 kHz to
50 kHz
Amplitude
Modulation Carrier
ELECTRO-
i Frequency @ 9 kHz , ,
81 TECHNICAL t0 3.2 GHz, Usmg Oscilloscope 10 % to 95 % 339
EMI/ EMC Iati by direct method
(Measure) Modulation
frequency 1 kHz to
50 kHz
ELECTRO- Combination Wave grfldn?:uoriglrlmltoélc;rae
TECHNICAL- Surge Test System P +/-0.112 kA to +/-11 0
82 L as per IEC 61000-4-5 3.10 %
EMI/ EMC Short circuit kA
(Measure) (Current Amplitude) Ed 3.0 89715 by
direct method
ELECTRO- Combination Wave Using Oscilloscope
and Current Clamp
83 TECHNICAL- Surge Test System- as per IEC 61000-4-5 +/-37.5 Ato 310 %
EMI/ EMC CDN Output, Short P +/-11000 A ' 0
. Ed 3.0 2017-08 by
(Measure) circuit current )
direct method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
84 TECHNICAL- Surge Test System- |Probe/HV probe as |+/-0.225 kV to 310 % to 4 %
EMI/ EMC Open circuit Voltage |per IEC 61000-4-5  |+/-20.0 kV S °
(Measure) Amplitude Ed 3.0 2017-08 by

direct method
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Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
TECHNICAL- Surge Test System- |Probe/HV probe as o
85 EMI/ EMC Open circuit Voltage |per IEC 61000-4-5 0.84'1g 18 1,56 |13 7.8%
(Measure) Front Time Ed 3.0 2017-08 by
direct method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
TECHNICAL- Surge Test System- |Probe/HV probe as 3
86 EMI/ EMC Open circuit Voltage |per IEC 61000-4-5 405 1o Gl o 3.1%
(Measure) Pulse Duration Ed 3.0 2017-08 by
direct method
Combination Wave |Using Oscilloscope
'IIE'IEI(E:(I:-ITNPI\gAL Surge Test System- [and Current Clamp
87 EMI/ EMC Short circuit current |as per IEC 61000-4-5]0.91 ps to 10.4 ps 3.48 %
(Measure) front time @ CDN Ed 3.0 2017-08 by
Output direct method
ELECTRO-  |Combination Wave grf'd”%lﬁfg'r']'toélcaorﬂ;
gg |IECHNICAL- —JSurge Test System- .o |EC 61000-4-5|6.4 s to 9.6 s 3.12 %
EMI/ EMC Short circuit
(Measure) Fronttime EOV3.8 2017:A8 by
direct method
ELECTRO-  [Combination Wave grf'd”‘-éfrﬁg'r']'toélcaor?;
gg |TECHNICAL-—j5urge Test System- | 0 \ec 61000-4-5 |16 ps to 24 s 3.41 %
EMI/ EMC Short circuit pulse
. Ed 3.0 2017-08 by
(Measure) duration :
direct method
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Using Oscilloscope

ELECTRO- Combination Wave |and HV Differential
90 TECHNICAL- Surge Test System- |Probe/HV probe as | +/-0.225 kV to +/-20 310 %
EMI/ EMC Open Circuit Voltage |per IEC 61000-4-5  [kV e
(Measure) @ CDN Output Ed 3.0 2017-08 by
direct method
Combination Wave Using“DscillosCoge
ELECTRO- Surge Test System- and HV Differential
g1 |TECHNICAL- Open circuit Voltage RCKERE\DC gl B 0.84 usto 10.4 us  |3.10 %
EMI/ EMC front time @CDN 61000-4-5 Ed 3.0
(Measure) 2017-08 by direct
Output
method
. 6 Using Oscilloscope
ELECTRO- gﬁgg'?gtslfgy\/!taevn?_ and HV Differential
TECHNICAL- - Probe as per IEC :
92 EMI/ EMC Open urcufg Voltage 61000-4-5 Ed 3.0 5 s to 325 ps 3.10 %
Pulse Duration @ :
(Measure) 2017-08 by direct
CDN Output
method
Combination Wave |Using Oscilloscope
'IIE'EEE!T\ITSAL Surge Test System- |and Current Clamp
93 EMI/ EMC Short circuit current |as per IEC 61000-4-5]9.10 s to 325 us 1%1t03.10%
(Measure) Pulse Duration @ Ed 3.0 2017-08 by
CDN Output direct method
ELECTRO- Combination Wave g:ljngcgiélrilto(sjlc;na%
g4 |TECHNICAL-—Surge Test System- . =0 \FC 61000-4-5[2.52 s to 6 ps 3.48 %
EMI/ EMC Telecom/CDN Short
N : Ed 3.0 2017-08 by
(Measure) circuit Front time

direct method

This is annexure to 'Certificate of Accreditation' and does not require any signature.




Laboratory Name :

Accreditation Standard
Certificate Number

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CEEPCALIBRATION AND TESTING LLP, 638, GIDC MAKARPURA, VADODARA,
GUJARAT, INDIA

CC-4159

ISO/IEC 17025:2017

Page No

56 of 70

Validity 04/12/2024 to 17/03/2026 Last Amended on -
Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement
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Method or procedure

where applicable(Range
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Capability(CMC)(+)

Combination Wave

Using Oscilloscope

ELECTRO- Surge Test and HV Differential
TECHNICAL- System/CDN Probe as per IEC o
9 [emiy EMC (Telecom). Open  |61000-4-5Ed 3.0  [200Hst0840ks  [1.10%
(Measure) circuit Voltage Pulse |2017-08 by direct
Duration method
Combination Wave |Using Oscilloscope
ELECTRO- Surge Test and HV Differential
TECHNICAL- System/CDN- Probe/HV probe as .
96 EMI/ EMC Telecom Open per IEC 61000-4-5 IO BRs 2.28y%
(Measure) circuit Voltage Front |Ed 3.0 2017-08 by
Time direct method
gomBinalion Wayg Using Oscilloscope
ELECTRO- Surge Test oy
TECHNICAL- | System/CDN- P 14+/-11.25 A to +/-220 i
97 as per IEC 61000-4-5 3.10 %
EMI/ EMC Telecom Short A
N Ed 3.0 2017-08 by
(Measure) circuit Current .
: direct method
Amplitude
Combination Wave Using Oscilloscope
ELECTRO- Surge Test e chrent CIarrr)1p
gg |IECHNICAL-1System/CDN- as per IEC 61000-4-5|256 s to 384 us 1.0 %
EMI/ EMC Telecom Short
N Ed 3.0 2017-08 by
(Measure) circuit pulse .
. direct method
duration
Using Oscilloscope
ELECTRO- Combination Wave and HV Differential
TECHNICAL- Probe/HV probe as o o o o
99 EMI/ EMC gﬁirf%ﬁ]Test—Phase oer [EC 61000-4-5 0 ° to 360 1.0°to 0.5
(Measure) g Ed 3.0 2017-08 by

direct method
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Method or procedure
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Current Front Time,

Using Oscilloscope &

ELECTRO- .
TECHNICAL- Impulse magnetlc. Current clamp As
100 EMI/ EMC Field Generator with |per IEC 61000-4-9 6.4 usto 11.2 ps 2.02 %
(Measure) Standard Coil:1 m x |Ed. 2.0 2016-07 by
Im 1mx26m direct method
ELECTRO- : Using Oscilloscope
Damped Oscillatory
101 |TECHNICAL-— 1yyave Generator ~ |2nd Currentprobe {55 4 +5 20 A 7.1%
EMI/ EMC (Current Amplitude) as Bar IEC
(Measure) P 61000-4-18:2019
ELECTRO- Damped Oscillatory Usmg DTGt ,
TECHNICAL-  |Wave Generator | OsCilloscope with HV
102 g _E differential probe as |100 kHz to 1 MHz 2.5%
EMI/ EMC (Oscillation per [EC
(Measure) Frequency) 61000-4-18:2019
) Using Digital
'IIE'EI(EZIC-I-II-\IPI\(?AL Damped Oscillatory |Oscilloscope,
103 EMI/ EMC Wave Generator Voltage differential |2 msto 50 ms 3.0 %
(Measure) (Repetition rate,) probe as per IEC
61000-4-18:2019
) Using Digital
'IIE'EI(EZI(EIT\IPI\(?AL Damped Oscillatory |Oscilloscope,
104 EMI/ EMC Wave Generator Voltage differential |75 nstols 35%
(Measure) (Rise Time) probe as per IEC
61000-4-18:2019
) Using Digital
'IIE'EI(E?(I:-IT\IPI\(?AL Damped Oscillatory [Oscilloscope and
105 Wave Generator Voltage differential [0.25 kV to 2.5 kV 5%
EMI/ EMC ]
(Measure) (Voltage Amplitude). |probe as per IEC

61000-4-18:2019
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where applicable(Range
and Frequency)
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Decay in voltage 0.4
less than equal to

Using Oscilloscope

ELECTRO- ratio of Pk2 to Pkl and HV Differential
106 TECHNICAL- less than equal to Probe as per IEC 0.4 V/V(Ratio) to 1.1 442 9%
EMI/ EMC , 9 61000-4-12 Ed 3.0 |V/V(Ratio) ' °
1.1 Ring Wave :
(Measure) : 2017-07 by direct
Immunity Test
method
System
Eigiﬁé?\‘éotaa?ioo'll Using Oscilloscope
ELECTRO- S of Pk3qto oy |and HV Differential
107 TECHNICAL- mss thareaudl to Probe as per IEC 0.4 V/V(Ratio) to 0.8 442 9
EMI/ EMC . 9 61000-4-12 Ed 3.0 |V/V(Ratio) ' i
0.8 Ring Wave .
(Measure) . 2017-07 by direct
Immunity Test
method
System
E}igiﬁrr]\\ézlai?io(m Using Oscilloscope
ELECTRO- ratio of Pkd to Pk3 and HV Differential
108 TECHNICAL- Eaothahequal th Probe as per IEC 0.4 V/V(Ratio) to 0.8 442 9%
EMI/ EMC : g 61000-4-12 Ed 3.0 |V/V(Ratio) ' °
0.8 Ring Wave ,
(Measure) . 2017-07 by direct
Immunity Test
method
System
Electrical Fast . .
. Using Oscilloscope &
ELECTRO- | g/t ot Tt Dividers (50 Ohm &
TECHNICAL- 1000 Ohm) as per  |+/-113 Vto +/-5.714 o
109 1emy emc oenerator/. DN/CaPa | 1EC 61000-4-4 Ed kv 3.29%
(Measure) piing 3.0 2012-04 by
clamp Pulse .
. direct method
amplitude
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Meafsurand or R_eference Measurement range and . .
o | Disciline  Group | o wakano e e eoraens | Cobration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity MEHOrOr procoamg where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Electrical Fast Using Oscilloscope &
ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- Generator/ 1000 Ohm) as per o
110 f vy Emc CDN/Capacitive IEC 61000-4-4 Ed  |0:00 Mst0 300 ms 1%
(Measure) coupling clamp : 3.0 2012-04 by
Burst Duration direct method
Electrical Fast Using Oscilloscope &
ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- Generator/ |1000 Ohm) as per 0
111 femiy Emc CDN/Capacitive IEC 61000-4-4 E4  |> Mst0 360 ms 1%
(Measure) coupling clamp : 3.0 2012-04 by
Burst Period direct method
Electrical Fast , ,
) Using Oscilloscope &
ELECTRO- g/t ot Test Dividers (50 OHM &
TECHNICAL- 1000 OHM) as per g
112 EMI/ EMC giicirggzr/ﬁEN/Capa IEC 61000-4-4 Ed 3.5nsto7ns 3.93%
(Measure) PURY 3.0 2012-04 by
clamp Pulse Rise :
! direct method
Time
Electrical Fast Using Oscilloscope &
ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- 1000 Ohm) as per o
113 { emiy emc Generator/CDN/Capa | IEC 61000-4-4 Ed |30 Nsto 150 ns 2.44 %
(Measure) citive coupling 3.0 2012-04 by
clamp: Pulse Width [direct method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Electrical Fast
Transient Test

Using Oscilloscope &

ELECTRO- System- Generator/ Dividers (50 Ohm &

114 TECHNICAL- C>I/3N/Ca 3citive 1000 Ohm) as per 0.08 kHz to 1200 1.0 %
EMI/ EMC e pdam . |IEC61000-4-4 Ed  |kHz i
(Measure) R piing by 3.0 2012-04 by

epetition ;
direct method
Frequency
Using Digital
Electrostatic multimeter with
ELECTRO- Discharge Generator |Divider as per IEC
TECHNICAL- : Air Discharge 2 |61000-4-2 Ed 2.0 ,
115 Vemiy emc KV to +30 KV 2008-12, SAE 1.9 W31 K453 P
(Measure) Generator DC output |J1113-13 2015-02,
voltage ISO 10605 2008-07
by direct method
Using Oscilloscope &
. ESD Target
Electrostatic
ELECTRO- Discharge Generator é;taeigusstoprei?g(l;e

116 |TECHNICAL- — J:Contact Discharge |gy550 45 Eg2.0  |+0.15At0 £78 A  [3.79%
EMI/ EMC +2 kV to £30 kV 2008-12. SAE
(Measure) Current 30 ns to 800 }

ns

J1113-13 2015-02,
ISO 10605 2008-07
by direct method
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Measurand or Reference
Material/Type of instrument
S.No Discipline / Group | or material to be calibrated
or measured / Quantity
Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Electrostatic

Using Oscilloscope &
ESD Target
Attenuator Cable

'IIE'EE(I:-IT\ﬁgAL Discharge Generator |Chain as per IEC
117 EMI/ EMC :Contact Discharge |61000-4-2 Ed 2.0 0.6nstolns 8.21 %
(Measure) +2 kV to =30 kV 2008-12, SAE
Rise time J1113-13 2015-02,

ISO 10605 2008-07
by direct method
Using Oscilloscope &
ESD Target

ELECTRO- Electrostatic Attenuator Cable

TECHNICAL- Discharge Generator

Chain as per IEC

+6.375 A to

118 :Contact Discharge [61000-4-2 Ed 2.0 3.78 %
(EI\T;;ES’E) +2 kVto +30 KV |2008-12, SAE 3P A
First Peak Current  [J1113-13 2015-02,
ISO 10605 2008-07
by direct method
Impedance (
Artificial Mains Using Vector
Netwqu' 'Impedance Network Analyzer as
Stabilization er CISPR 16-1-2:
ELECTRO- Network(ISN), EM FE)d 202017-11 ;
119 | TECHNICAL-— CLAMP, Coupling & ) ‘orp 4616 1 ohm to 300 ohm  |10.1 % to 5 %
EMI/ EMC Decoupling-CDN,
. , 2017-07, IEC
(Measure) coupling/decoupling 61000-4-6 ANS
network for emission C63.5, CISPR 32 by
measurement(CDNE direct method
) @ 9 kHz - 1000
MHz)
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Mrt:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S.No Discipline / Group or::ﬁz::b::db;ec;:;i::iited Callareatt’:g: g: I;/I;acsel:;::zent V:I:‘edrtlg:::ig:{)?:(‘;;?:e Meqs_urement
Yy and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-  [Impulse magnetic gi'rr;gn?iﬁ!ﬁ;czge .
120 | [ECHNEAL: | Field Generatorwith | por 1£C 61000-4-9 |16 ps to 28 ps 1%
/| EMC Standard Coil
(Measure) (Duration) £d. 2.0 ZA18-07 by
direct method
ELECTRO- Impulse magnetic Using Oscilloscope &
TECHNICAL- Generator W!th Current clamp As
121 EMI/ EMC Standard Coil:1 m x [per IEC 61000-4-9 +99.9 Ato £1667 A |2.38 %
(Measure) Im,1Imx26m Ed. 2.0 2016-07 by
(Peak Current) direct method
Insertion loss/RF
Attenuation/Isolation
/VDF. (Transient
ELECTRO- Limiter, Attenuator, |Using Vector
TECHNICAL- LISN, CDN, CDNE, Network Analyzer
122 1 emy emc BCI, DC, AMN, ISN, |with Spectrum by |01 4B 0 90dB .25 B to 0.55 dB
(Measure) EM Clamp, ESD Direct Method
Target, Adopter,
Cable @9 kHz - 15
GHz)
Insertion loss/RF
Attenuation/Isolation
/VDF. (Transient
ELECTRO- Limiter, Attenuator, Using Power Sensor
TECHNICAL- LISN, CDN,'GRNE, and Signal
123 BCI, DC, AMN, ISN, . 0.1dBto 75 dB 0.25dB to 0.35dB
EMI/ EMC Generator by Direct
(Measure) EM Clamp, ESD Method
Target, Adopter,
LCL, HV Divider,
Cable @9 kHz - 6
GHz)
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Mrt:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S:No | Discipline / Group | or material to be calibrated “Mothod o procedure. | where applicabie(Range Measurement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
. Using Digital
Magnetjgffield Multimeter with
ELECTRO- strength. Power
TECHNICAL- Frequency Magnetic Curreni.claap.and
124 ; . Current Transformer |1 A/m to 1600 A/m |1.9 %
EMI/ EMC Field Generator with
(Measure) Standard Coil:1 m x |22 P IEC"61000v355
: Ed 2.0 2009:09 by
Im 1Imx26m :
direct method
Using Signal
ELECTRO- Generator, Power
Monopole/ ROD .
125 [TECHNICAL- 1)\ tenna @9 kHz - |S€nsor vector 70dBto +15dB  [0.35 dB to 1 dB
EMI/ EMC 60 MHz Network Analyzer as
(Measure) per MIL-461G by
Direct Method
Using Oscilloscope
with HV Differential
ELECTRO- Output Voltage (NO |probe/HV probe as
TECHNICAL- Load) , Voltage Dips |per IEC 61000-4-11 A 0 g
126 fevpy EMC & Interruption Ed. 3.0 2020-01 and |° 7 t0 100 % 2.60'%
(Measure) Generator IEC
61000-4-29:2000 by
direct method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional aramgeters * Calibration and
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Phase Angle
(Artificial Mains
Network, Impedance
Stabilization

Using Vector
Network Analyzer as

ELECTRO- Network(ISN), EM per CISPR 16-1-2, Ed
TECHNICAL- CLAMP, Coupling & |2.02017:11, MIL- o A
127 EMI/ EMC Decoupling-CDN, STD-461G: 2017-07, (4129 ° t6gr90 AN
(Measure) coupling/decoupling [IEC 61000-4-6, ANSI
network for emission |C63.5, CISPR 32 by
measurement(CDNE |Direct Method
):@ 9 kHz-1000
MHz)
ELECTRO- Phase Shifting, : Using Oscilloscope &
TECHNICAL- |mpu|se magnet|c' Current clamp As
128 EMI/ EMC Field Generator with |per IEC 61000-4-9 0 °to360° 10°to05°
(Measure) Standard Coil:1 m x |Ed. 2.0 2016-07 by
Im 1mx26m direct method
ELECTRO-
TECHNICAL-  |Power Using Power Sensor
129 EMI/ EMC Measurement. @ 9 by Direct Method (-)60 dBm to 15 dBm]0.25 dB to 0.35 dB
kHz - 6 GHz
(Measure)
Return Loss / VSWR
( Attenuator,
Antenna, Transient Usina Sianal
ELECTRO- Limiter, BCI, ot O
130 [TECHNICAL-—jAmplifier, sensor/Spectrum & |1 dB to 46 dB 0.2 dB to 0.35 dB
EMI/ EMC Termination, RF ; .
: . Directional Coupler
(Measure) Load, Directional

Coupler, adapter
line, Cable @ 9 kHz -
8.6 GHz)

by direct method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Return Loss/VSWR (
Attenuator, Antenna,
Transient Limiter,

'IIE'EE(I:-IT\ﬁgAL BCI, Amplifier, Using Vector
131 Termination, RF Network Analyzer By |1 dB to 46 dB 0.35dBto 0.4 dB
EMI/ EMC N . .
Load, Directional Direct Method
(Measure)
Coupler, adapter
line, Cable @ 9 kHz -
15 GHz)
Using Vector
b
TECHNICAL- RF Amplifier :Gain @ ,
132 EMI/ EMC 9KkHz - 15 GHz Power Sensor, Signal |5 dB to 65 dB 0.4 dB to 0.56 dB
(Measure) Generator and :
Attenuator by Direct
Method
RF Ampli?er,
Generator Using Vector
ELECTRO- Harmonics Level, Network Analyzer
TECHNICAL- Fundamental With Spectrum,
133 EMI/ EMC Frequency from @9 |[Signal Generator, p aBCA0 BO\IRg 0.52dBto 0.7 dB
(Measure) kHz - 7.5 GHz (3rd  |and Attenuator by
Harmonics level up |Direct Method
to 15 GHz)
Using Network
ELECTRO- RF Amplifier, Analyzer With
TECHNICAL- Generator :Power Spectrum /Power
134 EMI/ EMC Measurement @ 9 |Sensor and (-)60 4Bm to 70 dBm 0.56 dB
(Measure) kHz - 15 GHz Attenuator by Direct

Method
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Measurand or Reference
Material/Type of instrument
S.No Discipline / Group | or material to be calibrated
or measured / Quantity
Measured /Instrument

Calibration or Measurement

Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using Oscilloscope

ELECTRO- Ring Wave and HV Differential
TECHNICAL- Probe as per IEC 3 . o o
135 EMI/ EMC Sﬁirf\te;;ator -Phase 61000-4-12 Ed 3.0 0 ° to 360 1.0°to 0.5
(Measure) g 2017-07 by direct
method
Using Oscilloscope
ELECTRO- and HV Differential

Ring Wave Immunity

TECHNICAL- Probe as per IEC . : 3
BOlemyemc  |restevstem o f61000-4-12E030 |OMNtO MmN 20%
(Measure) P 2017-07 by direct
method
Using Oscilloscope
ELECTRO- RIS Wase Ihmunit and HV Differential
137 | TECHNICAL- Tes% - e Yot Y |Probe as per IEC +/-225 Volts to .
EMI/ EMC CreutVolage  |61000-4-12 Ed 3.0 | +/-6600 Volts et &
(Measure) g 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current clamp
TECHNICAL- Test System Current |as per IEC o
138 lemiy Emc Rise Time (Short  |61000-4-12 Ed 3.0 |02 HStO L1 ks 1.0%
(Measure) Circuit) 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity and HV Differential
TECHNICAL- Probe as per IEC 0
139 EMI/ EMC 'Ilz'festjeyr?(t:em 61000-4-12 Ed 3.0 90 kHzto 110 kHz 12.11 %
(Measure) quency 2017-07 by direct

method
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S.No

Discipline / Group

Measurand or Reference
Material/Type of instrument
or material to be calibrated

or measured / Quantity

Measured /Instrument

Calibration or Measurement
Method or procedure

Measurement range and
additional parameters
where applicable(Range
and Frequency)

* Calibration and
Measurement
Capability(CMC)(*)

Using Oscilloscope

ELECTRO- Ring Wave Immunity |and HV Differential
TECHNICAL- Test System Voltage |Probe as per IEC o
140 1 emy emc Rise Time (Open  |61000-4-12 Ed 3.0 [0-32Mst00.65us 11.0%
(Measure) Circuit) 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current Probe
141 TECHNICAL- Test System-Short  |clamp as per IEC +/-15.6 A to +/-550 558 9
EMI/ EMC Circuit Current :12  |61000-4-12 Ed 3.0 |A ' °
(Measure) OHM 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current Probe
142 TECHNICAL- Test System-Short  |clamp as per IEC +/-6.225 A to +/-220 2 58 9
EMI/ EMC Circuit Current :30  [61000-4-12 Ed 3.0 |A aay
(Measure) OHM 2017-07 by direct
method
Using DC Power
ELECTRO- Target - Attenuator |supply with Digital
TECHNICAL- Cable Chain :Low Multimeter as per +0.0198 ohm to 0 0
143 EMI/ EMC Frequency Transfer |IEC 61000-4-2 Ed +0.202 ohm 0.5 %10 0.2 %
(Measure) Impedance 2.0 2008-12 by V/ |
method
Using Vector
ELECTRO- Network Ana.lyzer,
144 TECHNICAL- Transfer Impedance, gg?iﬁ;astg V:/tAhC 39 dBohm to -75 04 dBto1dB
EMI/ EMC 20Hz - 14.99GHz $0SCop dBohm '
Multimeter,
(Measure)

Selective Voltmeter
by Direct Method
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Measurand or Reference Measurement range and
Material/Type of instrument Calibration or Measurement additional paramgeters * Calibration and
S.No Discipline / Group | or material to be calibrated Measurement

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Using Oscilloscope

ELECTRO- Voltage Dios & with HV probe as per
145 | TECHNICAL- interr%ptioa Voltage IEC 61000.4.LLEd. TS 2.4 %t02.4%
EMI/ EMC Rise/Fall Time 3.0 2020-01 and IEC |to 50 us ' '
(Measure) 61000-4-29:2000 by
direct method
Using Oscilloscope
ELECTRO- Voltage Dips & with HV Differential
TECHNICAL- Interruption probe as per IEC " b o o
146 1emiy Emc Generator ( Phase  |61000-4-11 Ed. 3.0 |0 t© 360 1°RL>
(Measure) Angle). 2020-01 by direct
method
Using Oscilloscope
with HV Differential
'IIE'EE&T\IPI\EJAL Voltage Dips & probe as per IEC
147 EMI/ EMC Interruption 61000-4-11 Ed. 3.0 |[1msto1l0s 3.0%
(Measure) Generator (Time), 2020-01 and IEC
61000-4-29:2000 by
direct method
ELECTRO- Using Attenuators, 0
TECHNICAL- ATTENUATION, to 10dB in 1dB step,
148 | emiy EmC (20Hz - 14.99GHz) [10,20,30,50, by |0 dBto100dB 0.15dB to 1.6 dB
(Source) Direct method
ELECTRO- Using Power Sensor
TECHNICAL- Power Measurement |with Signal
149 EMI/ EMC @ 9 kHz - 6 GHz Generator by (-)60 dBm to 15 dBm|0.25 dB to 0.35 dB
(Source) Comparison method
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Mrt(:?'?aul;?;:eoorfﬁifsi:ﬁ:\c:nt . . Meas_u_rement range and * Calibration and
S.No Discipline / Group or::a::z;i:lll::db;eoc:;i::iited Callhlzreatt’:g: g: I;/I;acset:;::zent v:#:::g:::ﬁ:;?:::;ﬂ:e Meqs_urement
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
'IIE'EEIC-I-LIFTSAL Using Vector
150 |TIME & Frequency Ngtwork Analyzer 0.009 MHz to 15000 0.00012 %
with Spectrum by MHz
FREQUENCY :
Direct Method
(Measure)
ELECTRO-
TECHNICAL- Using 6% Digital
151 | TIME & Frequency Multimeter by Direct | - 1% ©© 300 0.15 % t0 0.61 %
FREQUENCY Method
(Measure)
ELECTRO- Using 6% Digital
TECHNICAL- Multimeter with
152 |TIME & Frequency Function Generator |10 Hz to 300 kHz 0.15 % to 0.61 %
FREQUENCY by Comparison
(Measure) Method
Using Three Phase
ELECTRO- Reference Standard
TECHNICAL- with Three Phase
153 |TIME & Frequency Power Calibrator by |45 Hz to 65 Hz 0.017 %
FREQUENCY Comparison Method
(Measure) and by Direct
Method
ELECTRO-
TECHNICAL- Using Signal ) o
154 |TIME & Frequency Generator by Direct §.20000E|\9ISZMHZ to 8838;% Of to
FREQUENCY Method ' °
(Source)
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Measured /Instrument
ELECTRO-
TECHNICAL- Using Three Phase 0.029
155 |TIME & Frequency Power Calibrator by |45 Hz to 60 Hz o/'
FREQUENCY Direct Method °
(Source)
'IIE'EEIC-I-LIFFSAL Using Three Phase
Portable Meter Test 0
156 |TIME & Frequency . 45 Hz to 60 Hz 0.060 %
FREQUENCY System (Calibrator)
by Direct Method
(Source)

* CMCs represent expanded uncertainties expressed at approximately the 95% level of confidence, using a coverage factor of k = 2.

This is annexure to 'Certificate of Accreditation' and does not require any signature.




