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Accreditation Standard
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Validity

National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CENTRE OF EXCELLENCE FOR ELECTRONIC PRODUCTS, 638, GIDC MAKARPURA,
VADODARA, GUJARAT, INDIA

ISO/IEC 17025:2017
CC-2952 Page No 1 of 58
18/03/2022 to 17/03/2024 Last Amended on -

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
Permanent Facility
ELECTRO-
TECHNICAL- , -
, Using 6.1/2 Digital
1 |Alternating AC Current @ S0Hz - fyy i ater by Direct |1 Ato 10 A 0.17 % t0 0.54 %
Current (< 1 500Hz
Method
GHz)
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- : :
Alternating AC Current @ 50Hz - eI (g
2 Three Phase Power |1 Ato10A 0.18 % to 0.54 %
Current (< 1 500Hz .
Calibrator by
GHz) )
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- : -
) Using 6.1/2 Digital
3 Alternating AC Curgenit@ R0H3 - Multimeter by Direct |10 pA to 50 pA 1.007 % to 0.38 %
Current (<1 500Hz
Method
GHz)
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
Alternating AC Current @ 50Hz - |Three Phase Power 0 o
4 Current (< 1 500Hz Calibrator & 10 pA to 50 pA 1.01 %10 0.38 %
GHz) Resistance Box by
(Measure) Comparison Method
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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
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
ELECTRO-
TECHNICAL- \ il
: Using 6.1/2 Digital
5  |Alternating -~ AC Current @ 50HZ - |\ \1iimater by Direct 50 pA to 1 A 0.38 % t0 0.17 %
Current (< 1 500Hz
Method
GHz)
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
Alternating AC Current @ 50Hz - | Three Phase Power ¥ o
6 Current (< 1 500Hz Calibrator & oA 0GR 0.38¥6 10 0.18 %
GHz) Resistance Box by
(Measure) Comparison Method
Using Three Phase
ELECTRO} Reference Standard
TECHNICAL- :
Alternating AC Current by D'r.eCt M
7 and with Three 1 mAto120 A 0.084 % t0 0.032 %
Current (< 1 @45Hz-65Hz
Phase Power
GHz) :
(Measure) Callbratpr by
Comparison Method
AC Power/Energy
(Single Phase, Three
Phase), Active and |Using Three Phase
'IIE'EI(E:IC-I-LIFTSAL Reactive, (45Hzto [Reference Standard
Alternatin 65Hz, 30V(P-N) to by Direct Method 30 V(P-N) to 300
8 9. [300v(P-N), 120Ato |and with Three 0.058 % to 0.47 %
Current (< 1 5 h V(P-N)
GHz) 0.01A, 0.25 P ase Power
(Measure) Lag/Lead to Calibrator by
0.1Lag/Lead) Comparison Method
30mW/30mVAr to
27kW/2T7kVAr
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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)(*)

AC Power/Energy
(Single Phase, Three
Phase), Active and

Using Three Phase

ELECTRO- Reactive, (45Hz to ReferereEStandard
TECHNICAL- 65Hz, 30V(P-N) to by Direct Method
Alternating 300V(P-N), 120A to . 30 V(P-N) to 300 0 0
9 |current (<1 [0.01A, 0.25Lagto |3nd With Three V(P-N) 019 % 0 0.18 %
Phase Power
GHz) UPF to 0.25 Lead) Calibrator b
(Measure) 75mW/75mVAr/300 or by
Comparison Method
mVA to
108kW/108kVAr/108
kVA
ELECTRO-
Xﬁg':n'\;'tciﬁ“ Using 6.1/2 Digital
10 g AC Voltage @ 50Hz |Multimeter by Direct | 560 V to 750 V 0.12%
Current (< 1
Method
GHz)
(Measure)
Using 6.1/2 Digital
ELECTRO- . .
TECHNICAL- M#Itlmek’fer with
Alternating T rge Phase Power
11 AC Voltage @ 50Hz |Calibrator & 560 Vto 750V 0.12%
Current (< 1 .
Potential
GHz)
(Measure) Transfor.mer by
Comparison Method
ELECTRO-
TECHNICAL- . _—
: Using 6.1/2 Digital
12 [Alternating — AC Voltage @ S0HZ - |\ 1timeter by Direct |10 mV to 100 MV |0.46 % to 0.074 %
Current (< 1 500Hz
Method
GHz)
(Measure)
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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::a::z;i:ll"t:db;ec;:::::i::;ed Method or procedure where applicable(Range Cageb?ﬁ:;?glwfg)t(:)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
Alternating AC Voltage @ 50Hz - |Multimeter with 0 0
13 Current (<1 500Hz Signal Generator by 10 migtg™G0 mv 0.53 %10 0.094 %
GHz) Comparison Method
(Measure)
ELECTRO-
TECHNICAL- . e
: Using 6.1/2 Digital
14 [Alternating —AC Voltage @ 50H2 - |\ \itimeter by Direct [ 100 mV to 560V |0.074 % to 0.13 %
Current (< 1 500Hz
Method
GHz)
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
15 Alternating AC Voltage @ 50Hz - | Three Phase Power 100 mV to 560 V 0.094 % to 0.13 %

Current (< 1
GHz)

500Hz

Calibrator & Signal
Generator by

(Measure) Comparison Method
Using Three Phase
Reference Standard
ELECTRO- by Direct Method
TECHNICAL- d
Alternatin AC Voltage and with Three
16 9 9 Phase Power 30Vto 625V 0.013 % to 0.042 %
Current (<1 ©@45Hz-65Hz .
Calibrator &
GHz) |
Potential
(Measure)

Transformer by
Comparison Method

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




National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CENTRE OF EXCELLENCE FOR ELECTRONIC PRODUCTS, 638, GIDC MAKARPURA,
VADODARA, GUJARAT, INDIA

ISO/IEC 17025:2017

Laboratory Name :

Accreditation Standard

Certificate Number CC-2952 Page No 5 0f 58
Validity 18/03/2022 to 17/03/2024 Last Amended on -
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o | Disciline  Group | o wakano e e eoraens | Cobration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
Alternating Capacitance at 1 Multimeter digit with 0 o
17 Current (<1 kHz Capacitance Box by 1 NF g LOLF 1.51%100.58 %
GHz) Comparison Method
(Measure)
ELECTRO-
;IEtgt:'nl\;ltCir?L- Using 6.1/2 Digital
18 g Capacitance at 1kHz |Multimeter by Direct |1 nF to 100 pF 1.51 % to 0.60 %
Current (< 1
Method
GHz)
(Measure)
Using Three Phase
'IIE'IE(E:(I:-ITNPI\gAL Reference Standard
Alternatin Harmonics (1st to by Direct Method
19 9 41th order) in and with Three 1Ato10A 0.31 % to 0.64 %
Current (< 1
Current Phase Power
GHz) :
(Measure) Callbratpr by
Comparison Method
Using Three Phase
ELECTRO- Reference Standard
TECHNICAL- . :
Alternatin Harmonics (1st to by Direct Method
20 9 41th order) in and with Three 100 Vto 480V 0.31 % t0 0.64 %
Current (<1
Voltage Phase Power
GHz) .
(Measure) Callbratpr by
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- Using Three Phase
TECHNICAL- Reference Standard
71 Alternating Power Factor (-1 to |by Direct Method +1 PF to -1 PF 0.0002 PF to 0.0007
Current (<1 1)PF, 45Hz to 65Hz |with Three Phase PF
GHz) Power Calibrator by
(Measure) Comparison Method
'EEEEI-II;IFTSAL Using Three Phase
22 |Alternating  [AC Current @ 45Hz - fPortable Meter Test f, /1y 190 0.082 % to 0.059 %
65Hz System by Direct
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Three Phase
23 |Alternating /ggHCZ“”e”t @ 45HZ - | power Calibrator by |1 mA to 120 A 0.086 % t0 0.026 %
Current (< 1 Direct Method
GHz) (Source)
AC Power /Energy
(Single Phase, Three
Phase), Active and
ELECTRO- Reactive, (45Hz to
TECHNICAL- 60Hz, 40V(P-N) to Using Three Phase 40 V(P-N) to 300
24 |Alternating 300V(P-N), 0.02A to |Power Calibrator by ) 0.033% t00.14 %

Current (< 1
GHz) (Source)

0.005A,0.25Lag to
UPF to 0.25Lead)
50mW/50mVAr/200
mVA to
18W/18VAr/18VA

Direct Method

V(P-N
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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-
25 [Alternating
Current (< 1
GHz) (Source)

AC Power /Energy
(Single Phase, Three
Phase), Active and
Reactive, (45Hz to
60Hz, 40V(P-N) to
300V(P-N), 0.02A to
0.005A,0.25Lag to
UPF to 0.25Lead)
50mW/50mVAr/200
mVA to
18W/18VAr/18VA

Using Three Phase
Portable Meter Test
System by Direct
Method

40 V(F)’-N) 0300 16,06 % to 0.25 %

V(P-N

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

AC Power/ Energy
(Single Phase, Three
Phase), Active and
Reactive, (45Hz to
60Hz, 40V(P-N) to
300V(P-N), 0.05A to
0.02A,0.25Lag to
UPF to 0.25Lead)
200mW/200mVAr/80
OmVA to
45W/45VAr/45VA

Using Three Phase
Power Calibrator by
Direct Method

40 V(I;-N) 0300 19,028 % t0 0.13 %

V(P-N
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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-
27 |Alternating
Current (< 1
GHz) (Source)

AC Power/ Energy
(Single Phase, Three
Phase), Active and
Reactive, (45Hz to
60Hz, 40V(P-N) to
300V(P-N), 0.05A to
0.02A,0.25Lag to
UPF to 0.25Lead)
200mW/200mVAr/80
OmVA to
45W/45VAr/45VA

Using Three Phase
Portable Meter Test
System by Direct
Method

40 V(F)’-N) 0300 16,060 % to 0.25 %

V(P-N

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

AC Power/Energy
(Single Phase, Three
Phase), Active and
Reactive, (45Hz to
60Hz, 40V(P-N) to
300V(P-N), 120A to
0.05A, 0.25Lag to
UPF to 0.25Lead)
500mW/500mVAr/20
00mVA to
108kW/108kVAr/108
kVA

Using Three Phase
Power Calibrator by
Direct Method

40 V(?—N) 0300 16,028 %0 0.13 %

V(P-N
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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 SO OT procotie

Measured /Instrument

where applicable(Range

and Frequency) Capability(CMC)(+)

AC Power/Energy
(Single Phase, Three
Phase), Active and
Reactive, (45Hz to

'IIE'EI(EZI(EIT\IPI\(?AL 60Hz, 40V(P-N) to  [Using Three Phase
: 300V(P-N), 120A to [Portable Meter Test |40 V(P-N) to 300 0 0
29 |Alternating 0.05A 0.25Laq t Svstem by Direct V(P-N 0.060 % to 0.25 %
Current (< 1 . , 0.25Lag to ystem by Direc (P-N)
GHz) (Source) UPF to 0.25Lead) Method
500mW/500mVAr/20
00mVA to
108kW/108kVAr/108
kVA
'EléI(EZ(I:-ITNPI\gAL Using Three Phase
30 |Alternating  |AC Voltage @ 45Hz - |Portable Meter Test |34\ 1 ) 456y 0.063 % to 0.070 %
65Hz System by Direct
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Three Phase
31 |Alternating égH\;oItage QRINE, Power Calibrator by |30V to 560 V 0.034 % to 0.045 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Harmonics (1% to Using Three Phase
32 |Alternating 40% of 1st to 40th |Power Calibrator by |0.05 Ato 24 A 0.96 % to 0.88 %

Current (< 1
GHz) (Source)

order) in Current Direct 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- Harmonics (1% to Using Three Phase
33 |Alternating 40% of 1st to 40th  |Power Calibrator by |110 V to 240 V 0.87 % to 0.64 %
Current (<1 order) in Voltage Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- 22356( fg‘\?'teo 03;%v Using Three Phase
34 |Alternating 0.02A to 120A 0 t'o Power Calibrator by |0 ° to 360 ° 0.071 °to 0.093 °
Current (< 1 U'PF) / Direct Method
GHz) (Source)
'IIE'EE:IC-ILFTSAL Phase Angle 0 to Using Three Phase
35 |Alternating 360 °(40V to 320V, [Portable Metgr Test 0° to 360 ° 0.085°t0 011 °
0.02A to 120A, 0 to |System by Direct ' '
Current (<1 1)) Method
GHz) (Source)
'IIE'EEIC-I-II-\IFI{(?AL Using Three Phase
. Power Factor (-1 to |Portable Meter Test 0.0019 PF to 0.0021
36 |Alternating . +1 PF to -1 PF
Current (< 1 1),45Hz - 65Hz System by Direct PF
Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Three Phase
37 |Alternating E?ggﬁicéga(z_l to Power Calibrator by |+1 PF to -1 PF 2#0019 PF t0 0.0021
Current (< 1 ' Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
38 |DIRECT DC Current Multimeter by Direct |10 pA to 50 pA 0.66 % to 0.22 %
CURRENT Method
(Measure)

This is annexure to 'Certificate of Accreditation' and does not require any signature.
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M d or Ref
s.No | Discipli Mat(:?al:;;;peoorf ii;;ﬁ:f:nt Calibration or Measurement Maeda(fi:;-::;le::::;gei:rgd * Calibration and
. iscipline / Group | or material to be callbr_ated Method or procedure where applicable(Range Meqs_urement
or measured / Quantity Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with DC
39 |DIRECT DC Current 10 pA to 50 pA 0.66 % to 0.20 %
Current Source by
CURRENT .
Comparison Method
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL; Multimeter with DC
40 |DIRECT DC Current b 3Ato10A 0.17 % t0 0.5 %
CURRENT Current.Source y
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
41 |DIRECT DC Current Multimeter by Direct |3 Ato 10 A 0.28 % t0 0.38 %
CURRENT Method
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL Multimeter with DC
42 |DIRECT DC Current 50uAto 3 A 0.20 % t0 0.13 %
Current Source by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
43 |DIRECT DC Current Multimeter by Direct |50 uAto 3 A 0.22 % t0 0.20 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
44 |DIRECT DC Voltage Multimeter by Direct |1 mV to 100 mV 0.46 % to 0.009 %
CURRENT Method
(Measure)
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Meafsurand or R_eference Measurement range and . .
o | iscipline  Group | oyt SFInStTAment | catbration or Measurement | - adttional parameters | | Caltretion e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
45 |DIRECT DC Voltage e 1 mVto 100 mV 1.7 % to 0.058 %
Rectifier by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
46 |DIRECT DC Voltage Multimeter by Direct {100 mV to 1000 V 0.009 % to 0.007 %
CURRENT Method
(Measure)
ELECTRO} Using 6.1/2 Digital
TECHNICRL- Multimeter with
47 |DIRECT DC Voltage e 100 mV to 1000 V 0.031 % to 0.046 %
Rectifier by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
48 |DIRECT Resistance Multimeter by Direct |1 Ohm to 1 Mohm 0.034 % t0 0.013 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
49 |DIRECT Resistance Multimeter by Direct |1 Mohm to 10 Mohm [0.013 % to 0.047 %
CURRENT Method
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
50 |DIRECT Resistance . 1 Mohm to 10 Mohm |0.013 % to 0.047 %
Resistance Box by
CURRENT .
Comparison Method
(Measure)
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Meafsurand or R_eference Measurement range and . .
o | Discpline/Groun | centani e imcag | Cabrationor Measurement | - adational parameters | - Caltraton and
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
51 |DIRECT Resistance . 1 Ohm to 1 Mohm 0.067 % to 0.013 %
Resistance Box by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
52 |DIRECT Resistance Multimeter by Direct mmhm 0100 16047 % t0 0.25 %
CURRENT Method
(Measure)
ELECTRO} Using 6.1/2 Digital
TECHNICRL- Multimeter with 10 Mohm to 100
53 |DIRECT Resistance . 0.047 % to 0.264 %
Resistance Box by |Mohm
CURRENT .
Comparison Method
(Measure)
ELECTRO- Using Resistance
TECHNICAL- , Box with Digital
54 |ELECTRICAL Egn%igtt’gftor/ Pulse | nscilloscope by 5 pC to 10000 pC  |3.2%
EQUIPMENT Direct Method as per
(Measure) IS/IEC 60270
ELECTRO- Amplitude Using Vector
55 |TECHNICAL- Iy dulation @ okHz | Network Analyzer 1,4 o/ 4 g5 9, 2.5%t0 4.2 %
EMI/ EMC t0 15 GHz with Spectrum by
(Measure) direct method
ELECTRO- Amplitude
56 |TECHNICAL- o dulation @ okHz  [USing Oscilloscope 4 o 44 90 o 3.3%
EMI/ EMC by direct method
to 3.2 GHz
(Measure)
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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 Callareatt’:g: g: Meast:jrement a#dltlona:_pa{’alim;ters Measurement
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Using Signal
Generator, Power
Antenna Factor sensor, Vector
'IIE'EE(I:-IT\ﬁgAL (Antenna) 2M Loop [|Network Analyzer
57 Antenna, Monopole/ |with Spectrum as -87 dB to 15 dB 1dB
EMI/ EMC
(Measure) ROD Antenna @9 per CISPR
kHz to 30MHz 16-1-4:2019
AMD1:2020 by
Direct Method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
58 TECHNICAL- Surge Test System- |Probe as per IEC +/-0.45 kV to +/-8.0 3.10%
EMI/ EMC Open circuit Voltage |61000-4-5 Ed 3.0 kV S
(Measure) Amplitude 2017-08 by Direct
Method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
TECHNICAL- Surge Test System- |Probe as per IEC g
9 |EMI/ EMC Open circuit Voltage |61000-4-5 Ed 3.0  |0-84Hsto1.56 s 17.8%
(Measure) Front Time 2017-08 by direct
method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
TECHNICAL- Surge Test System- |Probe as per IEC o
60 EMI/ EMC Open circuit Voltage |61000-4-5 Ed 3.0 40 us to COAls 3.1%
(Measure) Pulse Duration 2017-08 by direct
method
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where applicable(Range
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Capability(CMC)(+)

Combination Wave

Using Oscilloscope

'IIE'EI(E:IC-I-LIFTSAL Surge Test System- |and Current Clamp
61 EMI/ EMC Short circuit current |as per IEC 61000-4-5]0.91 us to 10.4 us 3.48%
(Measure) front time @ CDN Ed 3.0 2017-08 by
Output direct method
ELECTRO- Combination Wave grﬁ!:lngl?r?élrlltoéf;r?i
62 |TECHNICAL-—JSurge Test System- | 0o \eC 61000-4-5 [6.4 s to 9.6 s 3.12%
EMI/ EMC Short circuit
(Measure) Fronttime Z0l 0 2GRS Lo
direct method
ELECTRO- Combination Wave grﬁlin%l?rig:il’coéf;r?\i
63 |TECHNICAL- |Surge Test System- 1. 0 \ec 61000-4-5 16 s to 24 s 3.41%
EMI/ EMC Short circuit pulse
(Measure) duration EaSR01 7 BEky
direct method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
64 TECHNICAL- Surge Test System- |Probe as per IEC +/-0.45 kV to +/-8.0 3.10%
EMI/ EMC Open Circuit Voltage [61000-4-5 Ed 3.0 kV yo
(Measure) @ CDN Output 2017-08 by direct
method
- Using Oscilloscope
ELECTRO- ggg:'%g‘fgy"s\’t&(‘e‘ﬁ and HV Differential
65 TECHNICAL- Open circuit Voltage Probg.dslpgr B 0.84 us to 10.4 ys 3.10%
EMI/ EMC front time @CDN 61000-4-5 Ed 3.0
(Measure) 2017-08 by direct

Output

method
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Measured /Instrument
. = Using Oscilloscope
ELECTRO- [ 20008000 Heave  [and HV Differential
TECHNICAL- L Probe as per IEC o
66 EMI/ EMC Open CII’CUI’F Voltage 61000-4-5 Ed 3.0 5 us to 325 ps 3.10%
Pulse Duration @ :
(Measure) 2017-08 by direct
CDN Output
method
ELECTRO- Combination Wave grs]'d”%uorfg'r']'toéf;r?\e
TECHNICAL- Surge Test System- P +/-37.5 A to +/-4400 b
67 I - as per IEC 61000-4-5 3.10%
EMI/ EMC Short circuit current A
(Measure) @ CDN Output Edi3.02017°08 by
direct method
ELECTRO- Combination Wave gﬁh”gl?rfg'r:'toélc:rﬂe
TECHNICAL- Surge Test System- P +/-0.225 kA to o
68 o, as per IEC 61000-4-5 3.10%
EMI/ EMC Short circuit Current +/-4.4 KA
(Measure) Amplitude B el | e
direct method
Combination Wave |Using Oscilloscope
'EEEEI-LIFTSAL Surge Test System- |and Current Clamp
69 EMI/ EMC Short circuit current |as per IEC 61000-4-5[9.10 us to 325 us 1%t03.10%
(Measure) Pulse Duration @ Ed 3.0 2017-08 by
CDN Output direct method
ELECTRO- Combination Wave grsl:j”gcl?rfg'r']'t"éf;rﬁi
70 |TECHNICAL-—j5urge Test System- - " ie e 61000-4-5]2.52 us to 6 s 3.48%
EMI/ EMC Telecom/CDN Short
A : Ed 3.0 2017-08 by
(Measure) circuit Front time .
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)(+)

Combination Wave

Using Oscilloscope

ELECTRO- Surge Test and HV Differential
TECHNICAL- System/CDN- Probe as per IEC o
1 fEmy EMC Telecom Open 61000-4-5Ed 3.0 |/ MStO L3S 2.28%
(Measure) circuit Voltage Front |2017-08 by direct
Time method
Combination Wave |Using Oscilloscope
ELECTRO- Surge Test and HV Differential
TECHNICAL- System/CDN- Probe as per IEC L
72 1emiy EMC Telecom Open 61000-4-5 Ed3.0 |°00Hsto840us  11.10%
(Measure) circuit Voltage Pulse |2017-08 by direct
Duration method
Combination Wave Using Oscilloscone
ELECTRO- Surge Test oy
TECHNICAL-  |System/CDN- D |+-11.25 Ato +/220 -
73 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 i chrent CIarrr)1p
74 |TECHNICAL- ] System/CDN- as per IEC 61000-4-5|256 us 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 as per IEC o o o o
75 EMI/ EMC gﬁirf%ﬁ]Test—Phase 61000-4-5 Ed 3.0 0 ° to 360 1.0°to 0.5
(Measure) g 2017-08 by direct

method
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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)(*)

Electrical Fast
Transient Test

Using Oscilloscope &

ELECTRO- System - Dividers (50 Ohm &
TECHNICAL- 1000 Ohm) as per  |+/-113 V to +/-5.714 0
76 [emiy Emc oenerator/L DN/CaP3 | IEC 61000-4-4 Ed  |kV 3.29%
(Measure) piing 3.0 2012-04 by
clamp Pulse )
, direct method
amplitude
Electrical Fast Using Oscilloscope &
ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- Generator/ |1000 Ohm) as per 0
7 1EmI EMC CDN/Capacitive IEC 61000-4-4 4  |0:06 Mst0300ms 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
8 lemiy EmMC CDN/Capacitive IEC 61000-4-4 Ed  |° Ms to 360 ms 1%
(Measure) coupling clamp : 3.0 2012-04 by
Burst Period direct method
Electrical Fast . ;
’ Using Oscilloscope &
ELECTRO- g;asrt‘:'rﬁ”t i Dividers (50 OHM &
TECHNICAL- 1000 OHM) as per
79 EMI/ EMC Sictaiczrg(t)%r/ﬁrl])N/Capa IEC 61000-4-4 Ed 3.5nsto 7 ns 3.93%
(Measure) piing 3.0 2012-04 by

clamp Pulse Rise
Time

direct method
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Measurand or Reference Measurement range and
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

Electrical Fast

Using Oscilloscope &

ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- 1000 Ohm) as per o
80 1My EMC Generator/CDN/Capa |IEC 61000-4-4 E |30 NS0 150 ns 2.44%
(Measure) citive coupling 3.0 2012-04 by
clamp: Pulse Width |direct method
Electrical Fast . .
. Using Oscilloscope &
cuecmo. - [lansentTes  foniders (50 onm
g1 |TECHNICAL- C)I;)N/Ca Ltile 1000 Ohm) as per  |0.08 kHz 0 1200 |, o,
EMI/ EMC counth pdam , IEC 61000-4-4 Ed  |kHz D70
(Measure) rapetnio P (3.0 2012-04 by
epetition ]
direct method
Frequency
Using Digital
Electrostatic multimeter with
ELECTRO- Discharge Generator Divider as per IEC
g2 [TECHNICAL- i bischarge =2k [81000-4-2Ed 2.0 {1 oy t0 +31.5 kv [2.4%
EMI/ EMC 2008-12, SAE
to £30kV Generator
(Measure) DC output voltage J1113-13 2015-02,
P 9€  [is0 10605 2008-07
by direct method
Using Oscilloscope &
. ESD Target
Electrostatic
ELECTRO- Discharge Generator é’:\t:ir:]u:gcopreﬁgée
g3 [IECHNICAL-|:Contact Discharge 16100042420 |+0.15At0£78A  [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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M d or Ref
s.No | Discipli Mat:??al:;;;peoorf ii;;ﬁ:f:nt Calibration or Measurement Maeda(fi:;-::;le::::rl:lgei:rgd * Calibration and
. iscipline / Group | or material to be callbr_ated Method or procedure where applicable(Range Meqs_urement
or measured / Quantity Capability(CMC)(*)
Measured /Instrument and Frequency)
Using Oscilloscope &
ESD Target
Electrostatic Attenuator Cable
'IIE'EE(I:-IT\ﬁgAL Discharge Generator |Chain as per IEC
84 EMI/ EMC :Contact Discharge |61000-4-2 Ed 2.0 0.6nstolns 8.21%
(Measure) +2kV to £30kV Rise [2008-12, SAE
time J1113-13 2015-02,
ISO 10605 2008-07
by direct method
Using Oscilloscope &
ESD Target
Electrostatic Attenuator Cable
ELECTRO- : :
TECHNICAL- Plscharge Generator Chain as per IEC +6.375 A to .
85 EMI/ EMC :Contact Discharge [61000-4-2 Ed 2.0 +129 375 A 3.78%
(Measure) +2kV to £30kV First |2008-12, SAE R
Peak Current J1113-13 2015-02,
ISO 10605 2008-07
by direct method
Using Vector
Impedance-AMN, Network Analyzer as
ELECTRO- ISN, EM CLAMP, per CISPR 16-1-2:
TECHNICAL- Coupling & Ed. 2.0 2017-11, o o
86 lemiy emc Decoupling-CDN, | MIL-STD-461G: 1 Ohm to 380 Ohgs” 110.1 % to 5 %
(Measure) CDNE @ 2017-07, IEC
9kHz-1000MHz 61000-4-6: 2013 by
direct method
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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
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
Using CRO
ELECTRO- Oscilloscope &
TECHNICAL- Impulse Magnetic Current clamp As 3 s o o
87 lemiy emc Field - Phase Shifting | per IEC 61000-4-9  |© ~ t0 360 1.0t 0.5
(Measure) Ed. 2.0 2016-07 by
direct method
Impulse Magnetic Using CRO
Field (L0O0OA/m to .
ELECTRO- : Oscilloscope &
gg |TECHNICAL | et [Currentclamo As | oq 001667 a [2.38%
EMI/ EMC - stem,s-‘/tandard per IEC 61000-4-9 |77 = b 1
(Measure) = Ed. 2.0 2016-07 by
Coil:1 mx 1m, Imx direct method
2.6m : Peak current
Using CRO
ELECTRO- Impulse Magnetic Oscilloscope &
TECHNICAL- - Current clamp As &
89 EMI/ EMC 'Ilz':(rerﬁ Current Front per IEC 61000-4-9 6.4 usto 11.2 ps 2.02%
(Measure) Ed. 2.0 2016-07 by
direct method
Using CRO
ELECTRO- Oscilloscope &
TECHNICAL- Impulse Magnetic Current clamp As o
90 1emiy EMC Field : Duration oer IEC 61000-4-9 |1OHSt0 28 s 1%
(Measure) Ed. 2.0 2016-07 by
direct method
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Measured /Instrument
Phase Aadle AMN, Hzltr\]/\?o\rllffr?gl zer as
ELECTRO- ISN, EM CLAMP, y
TECHNICAL- | Coupling & per QlsRR-16.1:2, Fd
91 . 2.0 2017:11, MIL- -90 °to +90 ° 3.1°
EMI/ EMC Decoupling-CDN, .
(Measure) CDNE :@ 9kHz-1000 [21P;#61G: 2017-07,
MHz ' IEC 61000-4-6: 2013
by Direct Method
Power Frequency Using Digital
ELECTRO- Magne’glc 'Fleld Multimeter with
TECHNICAL- |mmgn|ty. Current |Current clamp and
92 EMI/ EMC Continuous & Short |Clamp on Meter As |1 A/m to 1000 A/m |2%
(Measure) Duration- 1sto 3s, [per IEC 61000-4-8
Standard Coil:1 m x |Ed 2.0 2009:09 by
Im, Im x 2.6m direct method
Return Loss (VSWR)
Attenuator, Antenna,
ELECTRO- Amplifier, Using Vector
93 [TECHNICAL-—fTermination, RF = fyororic Analyzer By |1 dB to 46 dB 0.35 dB to 0.4 dB
EMI/ EMC Load, Directional .
.| Direct Method
(Measure) Coupler, adapter line
or Similar Equipment
@ 9 kHz to 15GHz
Return Loss (VSWR) .
Attenuator, Antenna, Hzltr;vgo\rllf Ztr?gl =
ELECTRO- Amplifier, Wit Spectru% /
94 TECHNICAL- Termlngtlon: RF Signal Generator, 1 dBto 46 dB 0.35dB
EMI/ EMC Load, Directional
. |Power meter &
(Measure) Coupler, adapter line Di .
D . irectional Coupler
or Similar Equipment by direct method
@ 9 kHz to 3.2GHz |~
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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)
Using Vector
il
TECHNICAL- RF Amplifier :Gain @ :
95 EMI/ EMC 9kHz to 15 GHz Power Sensor, Signal |5 dB to 65 dB 0.4 dB to 0.56 dB
(Measure) Generator and .
Attenuator by Direct
Method
Using Vector
ELECTRO-  |RF Amplifier, HeaTAn2ivzeD
TECHNICAL- Generator : S R |
96 i~ Power Sensor, Signal |5 dBc to 80 dBc 0.52dBto 0.7 dB
EMI/ EMC Harmonics Level @
(Measure) 9kHz to 15GHz gegprator, and
Attenuator by Direct
Method
RF & Microwave
Power Loss:
Attenuation, VDF ,
Coupling Decoupling
ELECTRO- Factor, Isolation, Using Vector
TECHNICAL- Insertion loss for Network Analyzer
97 1M/ EMC BCI, DC, Attenuator, |with Spectrum by ~ |0-1 4B t0 70 dB 0.35dBto 0.4 dB
(Measure) Adapter AMN, Direct Method

ISN,ESD Target, HV
Divider, EM Clamp,
CDNE, cable
(9kHz-15GHz)
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Y and Frequency) Capability(CMC)(*)
Measured /Instrument
RF & Microwave
Power Loss:
Attenuation, VDF ,
Coupling Decoupling
ELECTRO- Factor, Isolation, Using Power meter
TECHNICAL- Insertion loss for and Signal
98 EMI/ EMC BCI, DC, Attenuator, |Generator by Direct 098 thJO'gB Oyg->dB
(Measure) Adapter AMN, Method
ISN,ESD Target, HV
Divider, EM Clamp,
CDNE, cable
(9kHz-3.2GHz
ELECTRO- RF Amplifier, Network Analyzer
TECHNICAL- Generator :Power il Spectrug
99 | /Power Sensor and |-60 dBm to 60 dBm |0.56dB
EMI/ EMC Measurement @ 9 :
Attenuator by Direct
(Measure) kHz to 15 GHz
Method
ELECTRO- RF Amplifier,
TECHNICAL- Generator :Power Using Power Sensor
100 EMI/ EMC Measurement @ 9 by Direct Method SXdBm,to 13-Bm 10456 dB to 0.25 dB
(Measure) kHz to 6 GHz
Using Oscilloscope
ELECTRO- Ring Wave and HV Differential
TECHNICAL- Probe as per IEC o B o o
101 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
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Material/Type of instrument
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Method or procedure

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

* Calibration and
Measurement
Capability(CMC)(*)

ELECTRO- , .
TECHNICAL- Ring Wave Immunity

102 Test System

Using Oscilloscope
and HV Differential
Probe as per IEC

0.1 min to 1 min 2.0%

Ring Wave Immunity

EMI/ EMC Repetition rate 61000-4-12 Ed 3.0
(Measure) P 2017-07 by direct
method
Using Oscilloscope
ELECTRO- and HV Differential

TECHNICAL- Probe as per IEC +/-225 Volts to b
103 1emy emc (oSt oystem “OPeN 161000-4-12 Ed 3.0 |+/-6600 Volts 3.05%
(Measure) g 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current clamp
TECHNICAL- Test System Current |as per IEC o
104 1emiy Emc Rise Time (Short  |61000-4-12 Ed3.0 |02 HStO L1 ks 0%
(Measure) Circuit) 2017-07 by direct
method
. ... [Using Oscilloscope
ELECTRO- |79 g’\; 2‘t’een']”ég‘cua”;ty and HV Differential
TECHNICAL- , _ Probe as per IEC 0
105 EMI/ EMC Irr;t\i/glct)?gPT(zO.ti |_3k1 _ |61000-4-12 Ed 3.0 0.4VNtollVN 4.42%
(Measure) ~ 12017-07 by direct
1.1
method
. ... [Using Oscilloscope
ELECTRO- .'?g‘s@t’ ;’\; as‘t’eer:]'g;‘c“a”;ty and HV Differential
TECHNICAL- . 7 Probe as per IEC 0
106 EMI/ EMC Lr;t\{glct)?%i;).tt —sz _ [61000-4-12 €d 3.0 0.4 VIV to 0.8 V/V 4.42%
(Measure) 0.8 ~ 12017-07 by direct

method
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' pline / Group or::?\fe::ur:d /ch:alntﬁ e Method or procedure where applicable(Range easuremen
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
: .. |Using Oscilloscope
ELECTRO- (X119 g")’/ as‘t’:r#r‘;r:ga”;ty and HV Differential
TECHNICAL- . S Probe as per IEC o
107 EMI/ EMC lrr;t\i/c?lct)?%‘la(f'tt |_3k3 _ |61000-4-12 €4 3.0 0.4 V/Vto 0.8 V/V 4.42%
(Measure) ~ 12017-07 by direct
0.8
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity and HV Differential
TECHNICAL- Probe as per IEC b
108 EMI/ EMC 'Fr;eestuSélsct;em 61000-4-12 Ed 3.0 90 kHzto 110 kHz  [2.11%
(Measure) g y 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and HV Differential
TECHNICAL- Test System Voltage |Probe as per IEC 0
109 fempy EmMC Rise Time (Open  |61000-4-12 Ed 3.0 |03 Hst00.65ps 11.0%
(Measure) Circuit) 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current Probe
110 TECHNICAL- Test System-Short  |clamp as per IEC +/-15.6 A to +/-550 > 58%
EMI/ EMC Circuit Current :12 |61000-4-12 Ed 3.0 |A e
(Measure) OHM 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current Probe
111 TECHNICAL- Test System-Short  |clamp as per IEC +/-6.225 A to +/-220 > 58%
EMI/ EMC Circuit Current :30 |61000-4-12 Ed 3.0 |A e
(Measure) OHM 2017-07 by direct
method
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or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

i Using Digital
'IIE'EI(EZIC-I-II-\IFI{(?AL Target - Attenuator |multimeter as per
112 Cable Chain :DC IEC 61000-4-2 Ed 1 0hmto 2.1 Ohm [0.25%
EMI/ EMC :
(Measure) Resistance 2:0 2008-12 by
direct method
Using Digital
ELECTRO- Target - Attenuator |Multimeter /Vector
TECHNICAL- Cable Chain :Low Network Analyzer as |+0.0198 Ohm to ! o
113 1 emy emc Frequency Transfer |per IEC 61000-4-2  |+0.202 Ohm 05§ t00.25%
(Measure) Impedance Ed 2.0 2008-12 by
direct method
Using Vector
ELECTRO- rrandfeltnbedandl Network Analyzer
TECHNICAL- P With Spectrum and |39 dBOhm to -36
114 -RF Current Clamp . 0.4dB
EMI/ EMC Generator with dBOhm
20Hz to 500MHz .
(Measure) Oscilloscope by
Direct Method
Using Oscilloscope
with HV probe and
ELECTRO- Voltage Dips & Digital multimeter as
TECHNICAL- interruption per IEC 61000-4-11 o 0 0
115 | emiy EMC Generator Output | Ed. 3.0 2020-01 and |0 7 0 100 % 2.60%
(Measure) Voltage at NO Load |IEC
61000-4-29:2000 by
direct method
Using Oscilloscope
ELECTRO- . with HV probe as per
Voltage Dips &
TECHNICAL- . ; . IEC 61000-4-11 Ed. o
116 1emy emc nerruption- DIPST 13,0 2020-01 and 1 00> 210 108 3.0%
(Measure) P 61000-4-29:2000 by

direct method
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Meafsurand or R_eference Measurement range and . .
o | Discpline/Groun | centani e imcag | Cabrationor Measurement | - adational parameters | - Caltraton and
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO- Using Power Sensor
TECHNICAL- Power Measurement |with Signal
117 EMI/ EMC @9kHz to 6GHz Generator by -60 dBm to 15 dBm |0.25 dB to 0.35 dB
(Source) Comparison method
'IIE'EEZIC-I-II-\IPI\(?AL Using Vector
Network Analyzer 0.009 MHz to 15000 0
118 |TIME & Frequency . 0.00012%
FREQUENCY with Spectrum by MHz
Direct Method
(Measure)
ELECTRO- Usmg 6.1/2 Dlg|tal
Multimeter with
TECHNICAL- Three Phase Power
119 |TIME & Frequency . . 20 Hz to 500 Hz 0.040 % to 0.017 %
Calibrator & Signal
FREQUENCY G b
(Measure) eneratlor y
Comparison Method
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
120 |TIME & Frequency Multimeter by Direct |3 Hz to 300 KHz 0.13 % to 0.015 %
FREQUENCY Method
(Measure)
Using Three Phase
ELECTRO- Reference Standard
TECHNICAL- with Three Phase
121 |TIME & Frequency Power Calibrator by |45 Hz to 65 Hz 0.022%
FREQUENCY Comparison Method
(Measure) and by Direct
Method
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MN::ea?l:;?nd orfR_efirence t Measurement range and Calibrat d
ateria e of instrumen . . L. * 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 Signal . o
122 |TIME & Frequency Generator by Direct g'ZOOOOESSZMHZ 9 88g8:1)j Of to
FREQUENCY Method ' °
(Source)
ELECTRO- Using Three Phase
TECHNICAL- Portable Meter Test
123 |TIME & Frequency ) 45 Hz to 60 Hz 0.032 % to0 0.033 %
System by Direct
FREQUENCY
Method
(Source)
ELECTRO- 0.033 %
TECHNICAL- Using Three Phase
124 | TIME & Frequency Power Calibrator by |45 Hz to 60 Hz
FREQUENCY Direct Method to 0.034 %
(Source)
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Meafsurand or R_eference Measurement range and . .
o | Discpline/Groun | centani e imcag | Cabrationor Measurement | - adational parameters | - Caltraton and
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
Site Facility
ELECTRO-
TECHNICAL- , —
, Using 6.1/2 Digital
1 |Alternating AC Current @ S0Hz - fyy i ater by Direct |1 Ato 10 A 0.17 % t0 0.54 %
Current (< 1 500Hz
Method
GHz)
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- : :
Alternating AC Current @ 50Hz - L TG
2 Three Phase Power |1 Ato10A 0.18 % to 0.54 %
Current (< 1 500Hz .
Calibrator by
GHz) )
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- . -
) _|Using 6.1/2 Digital
3 Alternating AC Clunerit{® 0H3 Multimeter by Direct |10 pA to 50 pA 1.007 % to 0.38 %
Current (<1 500Hz
Method
GHz)
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
Alternating AC Current @ 50Hz - |Three Phase Power 0 o
4 Current (< 1 500Hz Calibrator & 10 pA to 50 pA 1.01 %10 0.38 %
GHz) Resistance Box by
(Measure) Comparison Method
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Measurand or Reference
iscipli Material/.T\;pe ?)f insf_r:mer:it Calibration or Measurement Maeda(fi:;-::;le::::rl:lgei:rgd * :Znalibration art\d
S.No Discipline / Group or::?::::u::d ft)c:aln:ii;e Method or procedure where applicable(Range Capaeb?ﬁ:;?gllvfg)(ﬂ
Measured /Instrument and Frequency) -
ELECTRO-
TECHNICAL- \ i
: Using 6.1/2 Digital
5  |Alternating -~ AC Current @ 50HZ - |\ \1iimater by Direct 50 pA to 1 A 0.38 % t0 0.17 %
Current (< 1 500Hz
Method
GHz)
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
Alternating AC Current @ 50Hz - | Three Phase Power ¥ o
6 Current (< 1 500Hz Calibrator & oA 0GR 0.38¥6 10 0.18 %
GHz) Resistance Box by
(Measure) Comparison Method
Using Three Phase
ELECTRO} Reference Standard
TECHNICAL- :
Alternating AC Current ASNE M
7 and with Three 1 mAto120 A 0.084 % t0 0.032 %
Current (< 1 @45Hz-65Hz
Phase Power
GHz) :
(Measure) Callbratpr by
Comparison Method
AC Power/Energy
(Single Phase, Three
Phase), Active and |Using Three Phase
'IIE'EI(E:IC-I-LIFTSAL Reactive, (45Hzto [Reference Standard
Alternatin 65Hz, 30V(P-N) to by Direct Method 30 V(P-N) to 300
8 |Cumrent (1 |300V(P-N), 120Ato |and with Three A 0.058 % to 0.47 %
GH2) 0.01A, 0.25 Phase Power
(Measure) Lag/Lead to Calibrator by
0.1Lag/Lead) Comparison Method
30mW/30mVAr to
27kW/2T7kVAr
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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)(*)

AC Power/Energy
(Single Phase, Three
Phase), Active and

Using Three Phase

ELECTRO- Reactive, (45Hz to ReferereEStandard
TECHNICAL- 65Hz, 30V(P-N) to by Direct Method
Alternating 300V(P-N), 120A to . 30 V(P-N) to 300 0 0
9 |current (<1 [0.01A, 0.25Lagto |3nd With Three V(P-N) 019 % 0 0.18 %
Phase Power
GHz) UPF to 0.25 Lead) Calibrator b
(Measure) 75mW/75mVAr/300 or by
Comparison Method
mVA to
108kW/108kVAr/108
kVA
ELECTRO-
Xﬁg':n'\;'tciﬁ“ Using 6.1/2 Digital
10 g AC Voltage @ 50Hz |Multimeter by Direct | 560 V to 750 V 0.12%
Current (< 1
Method
GHz)
(Measure)
Using 6.1/2 Digital
ELECTRO- . .
TECHNICAL- M#Itlmek’fer with
Alternating T rge Phase Power
11 AC Voltage @ 50Hz |Calibrator & 560 Vto 750V 0.12%
Current (< 1 .
Potential
GHz)
(Measure) Transfor.mer by
Comparison Method
ELECTRO-
TECHNICAL- . _—
: Using 6.1/2 Digital
12 [Alternating — AC Voltage @ S0HZ - |\ 1timeter by Direct |10 mV to 100 MV |0.46 % to 0.074 %
Current (< 1 500Hz
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 6.1/2 Digital
Alternating AC Voltage @ 50Hz - |Multimeter with 0 0
13 Current (<1 500Hz Signal Generator by 10 migtg™G0 mv 0.53 %10 0.094 %
GHz) Comparison Method
(Measure)
ELECTRO-
TECHNICAL- J o
: Using 6.1/2 Digital
14 [Alternating —AC Voltage @ 50H2 - |\ \itimeter by Direct [ 100 mV to 560V |0.074 % to 0.13 %
Current (< 1 500Hz
Method
GHz)
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
Alternating AC Voltage @ 50Hz - | Three Phase Power : 0
1> Current (< 1 500Hz Calibrator & Signal 7P MY/, J60NV p094%t00.13%
GHz) Generator by
(Measure) Comparison Method
Using Three Phase
Reference Standard
ELECTRO- by Direct Method
TECHNICAL- .
Alternatin AC Voltage mad with Three
16 9 g Phase Power 30Vto 625V 0.013 % to0 0.042 %
Current (< 1 @45Hz-65Hz .
Calibrator &
GHz) .
Potential
(Measure)

Transformer by
Comparison Method
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o | Disciline  Group | o wakano e e eoraens | Cobration or Messurement | - adeitional parameters | - (Al e
or measured / Quantity procequre where applicable(Range Capability(CMC)(*)
Measured /Instrument and Frequency)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
Alternating Capacitance at 1 Multimeter digit with 0 o
17 Current (<1 kHz Capacitance Box by 1 NF g LOLF 1.51%100.58 %
GHz) Comparison Method
(Measure)
ELECTRO-
;IEtgt:'nl\;ltCir?L- Using 6.1/2 Digital
18 9 Capacitance at 1kHz |Multimeter by Direct |1 nF to 100 uF 1.51 % to 0.60 %
Current (< 1
Method
GHz)
(Measure)
Using Three Phase
'IIE'IE(E:(I:-ITNPI\gAL Reference Standard
Alternatin Harmonics (1st to by Direct Method
19 9 41th order) in and with Three 1Ato10A 0.31 % to 0.64 %
Current (< 1
Current Phase Power
GHz) :
(Measure) Callbratpr by
Comparison Method
Using Three Phase
ELECTRO- Reference Standard
TECHNICAL- . :
Alternatin Harmonics (1st to by Direct Method
20 9 41th order) in and with Three 100 Vto 480V 0.31 % t0 0.64 %
Current (<1
Voltage Phase Power
GHz) .
(Measure) Callbratpr by
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)(+)

ELECTRO- Using Three Phase
TECHNICAL- Reference Standard
71 Alternating Power Factor (-1 to |by Direct Method +1 PF to -1 PF 0.0002 PF to 0.0007
Current (<1 1)PF, 45Hz to 65Hz |with Three Phase PF
GHz) Power Calibrator by
(Measure) Comparison Method
'EEEEI-II;IFTSAL Using Three Phase
22 |Alternating  [AC Current @ 45Hz - fPortable Meter Test f, /1y 190 0.082 % to 0.059 %
65Hz System by Direct
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Three Phase
23 |Alternating /ggHCZ“”e”t @ 45HZ - | power Calibrator by |1 mA to 120 A 0.086 % t0 0.026 %
Current (< 1 Direct Method
GHz) (Source)
AC Power /Energy
(Single Phase, Three
Phase), Active and
ELECTRO- Reactive, (45Hz to
TECHNICAL- 60Hz, 40V(P-N) to Using Three Phase 40 V(P-N) to 300
24 |Alternating 300V(P-N), 0.02A to |Power Calibrator by ) 0.033% t00.14 %

Current (< 1
GHz) (Source)

0.005A,0.25Lag to
UPF to 0.25Lead)
50mW/50mVAr/200
mVA to
18W/18VAr/18VA

Direct Method

V(P-N
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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 °T:?§'ZL'§L§Z dbec:alalrl::ii;ed Method or procedure where applicable(Range Cal';"aebﬁfi;';fc“‘wfc“)‘(i)
Measured /Instrument and Frequency)
AC Power /Energy
(Single Phase, Three
Phase), Active and
ELECTRO- Reactive, (45Hz to Using Three Phase
TECHNICAL- 60Hz, 40V(P-N) to
25 |Alternating |300V(P-N), 0.02Ato [¢orab € Meser Test |80 W T 300 6,06 96 to 0.25 %
Current (<1 |0.005A,0.25Lag to Myethod y
GHz) (Source) |UPF to 0.25Lead)
50mW/50mVAr/200
mVA to
18W/18VAr/18VA
AC Power/ Energy
(Single Phase, Three
Phase), Active and
ELECTRO- Reactive, (45Hz to
TECHNICAL- 60Hz, 40V(P-N) to Using Three Phase 40 V(P-N) to 300
26 |Alternating 300V(P-N), 0.05A to [Power Calibrator by ) 0.028 % t0 0.13 %

Current (<1
GHz) (Source)

0.02A,0.25Lag to
UPF to 0.25Lead)
200mW/200mVAr/80
OmVA to
45W/45VAr/45VA

Direct Method

V(P-N
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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-
27 |Alternating
Current (< 1
GHz) (Source)

AC Power/ Energy
(Single Phase, Three
Phase), Active and
Reactive, (45Hz to
60Hz, 40V(P-N) to
300V(P-N), 0.05A to
0.02A,0.25Lag to
UPF to 0.25Lead)
200mW/200mVAr/80
OmVA to
45W/45VAr/45VA

Using Three Phase
Portable Meter Test
System by Direct
Method

40 V(F)’-N) 0300 16,060 % to 0.25 %

V(P-N

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

AC Power/Energy
(Single Phase, Three
Phase), Active and
Reactive, (45Hz to
60Hz, 40V(P-N) to
300V(P-N), 120A to
0.05A, 0.25Lag to
UPF to 0.25Lead)
500mW/500mVAr/20
00mVA to
108kW/108kVAr/108
kVA

Using Three Phase
Power Calibrator by
Direct Method

40 V(?—N) 0300 16,028 %0 0.13 %

V(P-N
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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 SO OT procotie

Measured /Instrument

where applicable(Range

and Frequency) Capability(CMC)(+)

AC Power/Energy
(Single Phase, Three
Phase), Active and
Reactive, (45Hz to

'IIE'EI(EZI(EIT\IPI\(?AL 60Hz, 40V(P-N) to  [Using Three Phase
: 300V(P-N), 120A to [Portable Meter Test |40 V(P-N) to 300 0 0
29 |Alternating 0.05A 0.25Laq t Svstem by Direct V(P-N 0.060 % to 0.25 %
Current (< 1 . , 0.25Lag to ystem by Direc (P-N)
GHz) (Source) UPF to 0.25Lead) Method
500mW/500mVAr/20
00mVA to
108kW/108kVAr/108
kVA
'EléI(EZ(I:-ITNPI\gAL Using Three Phase
30 |Alternating  |AC Voltage @ 45Hz - |Portable Meter Test |34\ 1 ) 456y 0.063 % to 0.070 %
65Hz System by Direct
Current (< 1 Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Three Phase
31 |Alternating égH\;oItage QRINE, Power Calibrator by |30V to 560 V 0.034 % to 0.045 %
Current (< 1 Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Harmonics (1% to Using Three Phase
32 |Alternating 40% of 1st to 40th |Power Calibrator by |0.05 Ato 24 A 0.96 % to 0.88 %

Current (< 1
GHz) (Source)

order) in Current Direct Method
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CENTRE OF EXCELLENCE FOR ELECTRONIC PRODUCTS, 638, GIDC MAKARPURA,
VADODARA, GUJARAT, INDIA

ISO/IEC 17025:2017

Certificate Number CC-2952 Page No 39 of 58
Validity 18/03/2022 to 17/03/2024 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- Harmonics (1% to Using Three Phase
33 |Alternating 40% of 1st to 40th  |Power Calibrator by |110 V to 240 V 0.87 % to 0.64 %
Current (<1 order) in Voltage Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- 22356( fg‘\?'teo 03;%v Using Three Phase
34 |Alternating 0.02A to 120A 0 t'o Power Calibrator by |0 ° to 360 ° 0.071 °to 0.093 °
Current (< 1 U'PF) / Direct Method
GHz) (Source)
'IIE'EE:IC-ILFTSAL Phase Angle 0 to Using Three Phase
35 |Alternating 360 °(40V to 320V, [Portable Metgr Test 0° to 360 ° 0.085°t0 011 °
0.02A to 120A, 0 to |System by Direct ' '
Current (<1 1)) Method
GHz) (Source)
'IIE'EEIC-I-II-\IFI{(?AL Using Three Phase
. Power Factor (-1 to |Portable Meter Test 0.0019 PF to 0.0021
36 |Alternating . +1 PF to -1 PF
Current (< 1 1),45Hz - 65Hz System by Direct PF
Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using Three Phase
37 |Alternating E?ggﬁicéga(z_l to Power Calibrator by |+1 PF to -1 PF 2#0019 PF t0 0.0021
Current (< 1 ' Direct Method
GHz) (Source)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
38 |DIRECT DC Current Multimeter by Direct |10 pA to 50 pA 0.66 % to 0.22 %
CURRENT Method
(Measure)
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ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with DC
39 |DIRECT DC Current 10 pA to 50 pA 0.66 % to 0.20 %
Current Source by
CURRENT .
Comparison Method
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL; Multimeter with DC
40 |DIRECT DC Current b 3Ato10A 0.17 % t0 0.5 %
CURRENT Current.Source y
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
41 |DIRECT DC Current Multimeter by Direct |3 Ato 10 A 0.28 % t0 0.38 %
CURRENT Method
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL Multimeter with DC
42 |DIRECT DC Current 50uAto 3 A 0.20 % t0 0.13 %
Current Source by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
43 |DIRECT DC Current Multimeter by Direct |50 uAto 3 A 0.22 % t0 0.20 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
44 |DIRECT DC Voltage Multimeter by Direct |1 mV to 100 mV 0.46 % to 0.009 %
CURRENT Method
(Measure)
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ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
45 |DIRECT DC Voltage e 1 mVto 100 mV 1.7 % to 0.058 %
Rectifier by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
46 |DIRECT DC Voltage Multimeter by Direct {100 mV to 1000 V 0.009 % to 0.007 %
CURRENT Method
(Measure)
ELECTRO} Using 6.1/2 Digital
TECHNICRL- Multimeter with
47 |DIRECT DC Voltage e 100 mV to 1000 V 0.031 % to 0.046 %
Rectifier by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
48 |DIRECT Resistance Multimeter by Direct |1 Ohm to 1 Mohm 0.034 % t0 0.013 %
CURRENT Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
49 |DIRECT Resistance Multimeter by Direct |1 Mohm to 10 Mohm [0.013 % to 0.047 %
CURRENT Method
(Measure)
ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
50 |DIRECT Resistance . 1 Mohm to 10 Mohm |0.013 % to 0.047 %
Resistance Box by
CURRENT .
Comparison Method
(Measure)
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ELECTRO- Using 6.1/2 Digital
TECHNICAL- Multimeter with
51 |DIRECT Resistance . 1 Ohm to 1 Mohm 0.067 % to 0.013 %
Resistance Box by
CURRENT .
Comparison Method
(Measure)
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
52 |DIRECT Resistance Multimeter by Direct mmhm 0100 16047 % t0 0.25 %
CURRENT Method
(Measure)
ELECTRO} Using 6.1/2 Digital
TECHNICRL- Multimeter with 10 Mohm to 100
53 |DIRECT Resistance . 0.047 % to 0.264 %
Resistance Box by |Mohm
CURRENT .
Comparison Method
(Measure)
ELECTRO- Using Resistance
TECHNICAL- , Box with Digital
54 |ELECTRICAL Egn%igtt’gftor/ Pulse | nscilloscope by 5 pC to 10000 pC  |3.2%
EQUIPMENT Direct Method as per
(Measure) IS/IEC 60270
ELECTRO- Amplitude Using Vector
55 |TECHNICAL- Iy dulation @ okHz | Network Analyzer 1,4 o/ 4 g5 9, 2.5%t0 4.2 %
EMI/ EMC t0 15 GHz with Spectrum by
(Measure) direct method
ELECTRO- Amplitude
56 |TECHNICAL- o dulation @ okHz  [USing Oscilloscope 4 o 44 90 o 3.3%
EMI/ EMC by direct method
to 3.2 GHz
(Measure)
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Using Signal
Generator, Power
Antenna Factor sensor, Vector
'IIE'EE(I:-IT\ﬁgAL (Antenna) 2M Loop [|Network Analyzer
57 Antenna, Monopole/ |with Spectrum as -87 dB to 15 dB 1dB
EMI/ EMC
(Measure) ROD Antenna @9 per CISPR
kHz to 30MHz 16-1-4:2019
AMD1:2020 by
Direct Method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
58 TECHNICAL- Surge Test System- |Probe as per IEC +/-0.45 kV to +/-8.0 3.10%
EMI/ EMC Open circuit Voltage |61000-4-5 Ed 3.0 kV S
(Measure) Amplitude 2017-08 by Direct
Method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
TECHNICAL- Surge Test System- |Probe as per IEC g
9 |EMI/ EMC Open circuit Voltage |61000-4-5 Ed 3.0  |0-84Hsto1.56 s 17.8%
(Measure) Front Time 2017-08 by direct
method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
TECHNICAL- Surge Test System- |Probe as per IEC o
60 EMI/ EMC Open circuit Voltage |61000-4-5 Ed 3.0 40 us to COAls 3.1%
(Measure) Pulse Duration 2017-08 by direct
method
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Combination Wave

Using Oscilloscope

'IIE'EI(E:IC-I-LIFTSAL Surge Test System- |and Current Clamp
61 EMI/ EMC Short circuit current |as per IEC 61000-4-5]0.91 us to 10.4 us 3.48%
(Measure) front time @ CDN Ed 3.0 2017-08 by
Output direct method
ELECTRO- Combination Wave grﬁ!:lngl?r?élrlltoéf;r?i
62 |TECHNICAL-—JSurge Test System- | 0o \eC 61000-4-5 [6.4 s to 9.6 s 3.12%
EMI/ EMC Short circuit
(Measure) Fronttime Z0l 0 2GRS Lo
direct method
ELECTRO- Combination Wave grﬁlin%l?rig:il’coéf;r?\i
63 |TECHNICAL- |Surge Test System- 1. 0 \ec 61000-4-5 16 s to 24 s 3.41%
EMI/ EMC Short circuit pulse
(Measure) duration EaSR01 7 BEky
direct method
Using Oscilloscope
ELECTRO- Combination Wave |and HV Differential
64 TECHNICAL- Surge Test System- |Probe as per IEC +/-0.45 kV to +/-8.0 3.10%
EMI/ EMC Open Circuit Voltage [61000-4-5 Ed 3.0 kV yo
(Measure) @ CDN Output 2017-08 by direct
method
- Using Oscilloscope
ELECTRO- ggg:'%g‘fgy"s\’t&(‘e‘ﬁ and HV Differential
65 TECHNICAL- Open circuit Voltage Probg.dslpgr B 0.84 us to 10.4 ys 3.10%
EMI/ EMC front time @CDN 61000-4-5 Ed 3.0
(Measure) 2017-08 by direct

Output

method
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Measured /Instrument
. = Using Oscilloscope
ELECTRO- [ 20008000 Heave  [and HV Differential
TECHNICAL- L Probe as per IEC o
66 EMI/ EMC Open CII’CUI’F Voltage 61000-4-5 Ed 3.0 5 us to 325 ps 3.10%
Pulse Duration @ :
(Measure) 2017-08 by direct
CDN Output
method
ELECTRO- Combination Wave grs]'d”%uorfg'r']'toéf;r?\e
TECHNICAL- Surge Test System- P +/-37.5 A to +/-4400 b
67 I - as per IEC 61000-4-5 3.10%
EMI/ EMC Short circuit current A
(Measure) @ CDN Output Edi3.02017°08 by
direct method
ELECTRO- Combination Wave gﬁh”gl?rfg'r:'toélc:rﬂe
TECHNICAL- Surge Test System- P +/-0.225 kA to o
68 o, as per IEC 61000-4-5 3.10%
EMI/ EMC Short circuit Current +/-4.4 KA
(Measure) Amplitude B el | e
direct method
Combination Wave |Using Oscilloscope
'EEEEI-LIFTSAL Surge Test System- |and Current Clamp
69 EMI/ EMC Short circuit current |as per IEC 61000-4-5[9.10 us to 325 us 1%t03.10%
(Measure) Pulse Duration @ Ed 3.0 2017-08 by
CDN Output direct method
ELECTRO- Combination Wave grsl:j”gcl?rfg'r']'t"éf;rﬁi
70 |TECHNICAL-—j5urge Test System- - " ie e 61000-4-5]2.52 us to 6 s 3.48%
EMI/ EMC Telecom/CDN Short
A : Ed 3.0 2017-08 by
(Measure) circuit Front time .
direct method
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Measured /Instrument
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where applicable(Range
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Combination Wave

Using Oscilloscope

ELECTRO- Surge Test and HV Differential
TECHNICAL- System/CDN- Probe as per IEC o
1 fEmy EMC Telecom Open 61000-4-5Ed 3.0 |/ MStO L3S 2.28%
(Measure) circuit Voltage Front |2017-08 by direct
Time method
Combination Wave |Using Oscilloscope
ELECTRO- Surge Test and HV Differential
TECHNICAL- System/CDN- Probe as per IEC L
72 1emiy EMC Telecom Open 61000-4-5 Ed3.0 |°00Hsto840us  11.10%
(Measure) circuit Voltage Pulse |2017-08 by direct
Duration method
Combination Wave Using Oscilloscone
ELECTRO- Surge Test oy
TECHNICAL-  |System/CDN- D |+-11.25 Ato +/220 -
73 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 i chrent CIarrr)1p
74 |TECHNICAL- ] System/CDN- as per IEC 61000-4-5|256 us 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 as per IEC o o o o
75 EMI/ EMC gﬁirf%ﬁ]Test—Phase 61000-4-5 Ed 3.0 0 ° to 360 1.0°to 0.5
(Measure) g 2017-08 by direct

method

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




Laboratory Name :

Accreditation Standard
Certificate Number

Validity

. National Accreditation Board for
i Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CENTRE OF EXCELLENCE FOR ELECTRONIC PRODUCTS, 638, GIDC MAKARPURA,
VADODARA, GUJARAT, INDIA

CC-2952

ISO/IEC 17025:2017

18/03/2022 to 17/03/2024

Page No
Last Amended on

47 of 58

S.No

Discipline / Group
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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)(*)

Electrical Fast
Transient Test

Using Oscilloscope &

ELECTRO- System - Dividers (50 Ohm &
TECHNICAL- 1000 Ohm) as per  |+/-113 V to +/-5.714 0
76 [emiy Emc oenerator/L DN/CaP3 | IEC 61000-4-4 Ed  |kV 3.29%
(Measure) piing 3.0 2012-04 by
clamp Pulse )
, direct method
amplitude
Electrical Fast Using Oscilloscope &
ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- Generator/ |1000 Ohm) as per 0
7 1EmI EMC CDN/Capacitive IEC 61000-4-4 4  |0:06 Mst0300ms 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
8 lemiy EmMC CDN/Capacitive IEC 61000-4-4 Ed  |° Ms to 360 ms 1%
(Measure) coupling clamp : 3.0 2012-04 by
Burst Period direct method
Electrical Fast . ;
’ Using Oscilloscope &
ELECTRO- g;asrt‘:'rﬁ”t i Dividers (50 OHM &
TECHNICAL- 1000 OHM) as per
79 EMI/ EMC Sictaiczrg(t)%r/ﬁrl])N/Capa IEC 61000-4-4 Ed 3.5nsto 7 ns 3.93%
(Measure) piing 3.0 2012-04 by

clamp Pulse Rise
Time

direct method
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Electrical Fast

Using Oscilloscope &

ELECTRO- Transient Test Dividers (50 Ohm &
TECHNICAL- System- 1000 Ohm) as per o
80 1My EMC Generator/CDN/Capa |IEC 61000-4-4 E |30 NS0 150 ns 2.44%
(Measure) citive coupling 3.0 2012-04 by
clamp: Pulse Width |direct method
Electrical Fast . .
. Using Oscilloscope &
cuecmo. - [lansentTes  foniders (50 onm
g1 |TECHNICAL- C)I;)N/Ca Ltile 1000 Ohm) as per  |0.08 kHz 0 1200 |, o,
EMI/ EMC counth pdam , IEC 61000-4-4 Ed  |kHz D70
(Measure) rapetnio P (3.0 2012-04 by
epetition ]
direct method
Frequency
Using Digital
Electrostatic multimeter with
ELECTRO- Discharge Generator Divider as per IEC
g2 [TECHNICAL- i bischarge =2k [81000-4-2Ed 2.0 {1 oy t0 +31.5 kv [2.4%
EMI/ EMC 2008-12, SAE
to £30kV Generator
(Measure) DC output voltage J1113-13 2015-02,
P 9€  [is0 10605 2008-07
by direct method
Using Oscilloscope &
. ESD Target
Electrostatic
ELECTRO- Discharge Generator é’:\t:ir:]u:gcopreﬁgée
g3 [IECHNICAL-|:Contact Discharge 16100042420 |+0.15At0£78A  [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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Using Oscilloscope &
ESD Target
Electrostatic Attenuator Cable
'IIE'EE(I:-IT\ﬁgAL Discharge Generator |Chain as per IEC
84 EMI/ EMC :Contact Discharge |61000-4-2 Ed 2.0 0.6nstolns 8.21%
(Measure) +2kV to £30kV Rise [2008-12, SAE
time J1113-13 2015-02,
ISO 10605 2008-07
by direct method
Using Oscilloscope &
ESD Target
Electrostatic Attenuator Cable
ELECTRO- : :
TECHNICAL- Plscharge Generator Chain as per IEC +6.375 A to .
85 EMI/ EMC :Contact Discharge [61000-4-2 Ed 2.0 +129 375 A 3.78%
(Measure) +2kV to £30kV First |2008-12, SAE R
Peak Current J1113-13 2015-02,
ISO 10605 2008-07
by direct method
Using Vector
Impedance-AMN, Network Analyzer as
ELECTRO- ISN, EM CLAMP, per CISPR 16-1-2:
TECHNICAL- Coupling & Ed. 2.0 2017-11, o o
86 lemiy emc Decoupling-CDN, | MIL-STD-461G: 1 Ohm to 380 Ohgs” 110.1 % to 5 %
(Measure) CDNE @ 2017-07, IEC
9kHz-1000MHz 61000-4-6: 2013 by
direct method

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




National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

CENTRE OF EXCELLENCE FOR ELECTRONIC PRODUCTS, 638, GIDC MAKARPURA,
VADODARA, GUJARAT, INDIA

ISO/IEC 17025:2017
CC-2952

Laboratory Name :

Accreditation Standard

Certificate Number Page No 50 of 58

Validity 18/03/2022 to 17/03/2024 Last Amended on -
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
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Measured /Instrument
Using CRO
ELECTRO- Oscilloscope &
TECHNICAL- Impulse Magnetic Current clamp As 3 s o o
87 lemiy emc Field - Phase Shifting | per IEC 61000-4-9  |© ~ t0 360 1.0t 0.5
(Measure) Ed. 2.0 2016-07 by
direct method
Impulse Magnetic Using CRO
Field (L0O0OA/m to .
ELECTRO- : Oscilloscope &
gg |TECHNICAL | et [Currentclamo As | oq 001667 a [2.38%
EMI/ EMC - stem,s-‘/tandard per IEC 61000-4-9 |77 = b 1
(Measure) = Ed. 2.0 2016-07 by
Coil:1 mx 1m, Imx direct method
2.6m : Peak current
Using CRO
ELECTRO- Impulse Magnetic Oscilloscope &
TECHNICAL- - Current clamp As &
89 EMI/ EMC 'Ilz':(rerﬁ Current Front per IEC 61000-4-9 6.4 usto 11.2 ps 2.02%
(Measure) Ed. 2.0 2016-07 by
direct method
Using CRO
ELECTRO- Oscilloscope &
TECHNICAL- Impulse Magnetic Current clamp As o
90 1emiy EMC Field : Duration oer IEC 61000-4-9 |1OHSt0 28 s 1%
(Measure) Ed. 2.0 2016-07 by
direct method
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Measured /Instrument
Phase Agle AMN, Hzltr\]/\?o\rllffr?gl zer as
ELECTRO- ISN, EM CLAMP, y
TECHNICAL- | Coupling & per QlsRR-16.1:2, Fd
91 . 2.0 2017:11, MIL- -90 °to +90 ° 3.1°
EMI/ EMC Decoupling-CDN, .
(Measure)  |CDNE :@ 9kHz-1000 [>1D-401G: 2017-07,
MHz ' IEC 61000-4-6: 2013
by Direct Method
Power Frequency Using Digital
ELECTRO- Magne’glc 'Fleld Multimeter with
TECHNICAL- |mmgn|ty. Current |Current clamp and
92 EMI/ EMC Continuous & Short |Clamp on Meter As |1 A/m to 1000 A/m |2%
(Measure) Duration- 1sto 3s, [per IEC 61000-4-8
Standard Coil:1 m x |Ed 2.0 2009:09 by
Im, Im x 2.6m direct method
Return Loss (VSWR)
Attenuator, Antenna,
ELECTRO- Amplifier, Using Vector
93 [TECHNICAL-—fTermination, RF = fyororic Analyzer By |1 dB to 46 dB 0.35 dB to 0.4 dB
EMI/ EMC Load, Directional .
.| Direct Method
(Measure) Coupler, adapter line
or Similar Equipment
@ 9 kHz to 15GHz
Return Loss (VSWR) .
Attenuator, Antenna, Hzltr;vgo\rllf Ztr?gl =
ELECTRO- Amplifier, Wit Spectru% /
94 TECHNICAL- Termlngtlon: RF Signal Generator, 1 dBto 46 dB 0.35dB
EMI/ EMC Load, Directional
. |Power meter &
(Measure) Coupler, adapter line Di .
D . irectional Coupler
or Similar Equipment by direct method
@ 9 kHz to 3.2GHz |
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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)
Using Vector
il
TECHNICAL- RF Amplifier :Gain @ :
95 EMI/ EMC 9kHz to 15 GHz Power Sensor, Signal |5 dB to 65 dB 0.4 dB to 0.56 dB
(Measure) Generator and .
Attenuator by Direct
Method
Using Vector
ELECTRO-  |RF Amplifier, HeaTAn2ivzeD
TECHNICAL- Generator : S R |
96 i~ Power Sensor, Signal |5 dBc to 80 dBc 0.52dBto 0.7 dB
EMI/ EMC Harmonics Level @
(Measure) 9kHz to 15GHz gegprator, and
Attenuator by Direct
Method
RF & Microwave
Power Loss:
Attenuation, VDF ,
Coupling Decoupling
ELECTRO- Factor, Isolation, Using Vector
TECHNICAL- Insertion loss for Network Analyzer
97 1M/ EMC BCI, DC, Attenuator, |with Spectrum by ~ |0-1 4B t0 70 dB 0.35dBto 0.4 dB
(Measure) Adapter AMN, Direct Method

ISN,ESD Target, HV
Divider, EM Clamp,
CDNE, cable
(9kHz-15GHz)
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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
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
RF & Microwave
Power Loss:
Attenuation, VDF ,
Coupling Decoupling
ELECTRO- Factor, Isolation, Using Power meter
TECHNICAL- Insertion loss for and Signal
98 EMI/ EMC BCI, DC, Attenuator, |Generator by Direct 098 thJO'gB Oyg->dB
(Measure) Adapter AMN, Method
ISN,ESD Target, HV
Divider, EM Clamp,
CDNE, cable
(9kHz-3.2GHz
ELECTRO- RF Amplifier, Network Analyzer
TECHNICAL- Generator :Power il Spectrug
99 | /Power Sensor and |-60 dBm to 60 dBm |0.56dB
EMI/ EMC Measurement @ 9 :
Attenuator by Direct
(Measure) kHz to 15 GHz
Method
ELECTRO- RF Amplifier,
TECHNICAL- Generator :Power Using Power Sensor
100 EMI/ EMC Measurement @ 9 by Direct Method SXdBm,to 13-Bm 10456 dB to 0.25 dB
(Measure) kHz to 6 GHz
Using Oscilloscope
ELECTRO- Ring Wave and HV Differential
TECHNICAL- Probe as per IEC o B o o
101 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
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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)(*)

ELECTRO- , .
TECHNICAL- Ring Wave Immunity

102 Test System

Using Oscilloscope
and HV Differential
Probe as per IEC

0.1 min to 1 min 2.0%

Ring Wave Immunity

EMI/ EMC Repetition rate 61000-4-12 Ed 3.0
(Measure) P 2017-07 by direct
method
Using Oscilloscope
ELECTRO- and HV Differential

TECHNICAL- Probe as per IEC +/-225 Volts to b
103 1emy emc (oSt oystem “OPeN 161000-4-12 Ed 3.0 |+/-6600 Volts 3.05%
(Measure) g 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current clamp
TECHNICAL- Test System Current |as per IEC o
104 1emiy Emc Rise Time (Short  |61000-4-12 Ed3.0 |02 HStO L1 ks 0%
(Measure) Circuit) 2017-07 by direct
method
. ... [Using Oscilloscope
ELECTRO- |79 g’\; 2‘t’een']”ég‘cua”;ty and HV Differential
TECHNICAL- , _ Probe as per IEC 0
105 EMI/ EMC Irr;t\i/glct)?gPT(zO.ti |_3k1 _ |61000-4-12 Ed 3.0 0.4VNtollVN 4.42%
(Measure) ~ 12017-07 by direct
1.1
method
. ... [Using Oscilloscope
ELECTRO- .'?g‘s@t’ ;’\; as‘t’eer:]'g;‘c“a”;ty and HV Differential
TECHNICAL- . 7 Probe as per IEC 0
106 EMI/ EMC Lr;t\{glct)?%i;).tt —sz _ [61000-4-12 €d 3.0 0.4 VIV to 0.8 V/V 4.42%
(Measure) 0.8 ~ 12017-07 by direct

method
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Mea?urand or R.eference Measurement range and . .
s.No | Discinli G MaterltaI/T\:p;e ?)f '"sf.rl;"“f': Calibration or Measurement additional parameters * :Znahbratnon art\d
' pline / Group or::?\fe::ur:d /ch:alntﬁ e Method or procedure where applicable(Range easuremen
Y and Frequency) Capability(CMC)(*)
Measured /Instrument
: .. |Using Oscilloscope
ELECTRO- (X119 g")’/ as‘t’:r#r‘;r:ga”;ty and HV Differential
TECHNICAL- . S Probe as per IEC o
107 EMI/ EMC lrr;t\i/c?lct)?%‘la(f'tt |_3k3 _ |61000-4-12 €4 3.0 0.4 V/Vto 0.8 V/V 4.42%
(Measure) ~ 12017-07 by direct
0.8
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity and HV Differential
TECHNICAL- Probe as per IEC b
108 EMI/ EMC 'Fr;eestuSélsct;em 61000-4-12 Ed 3.0 90 kHzto 110 kHz  [2.11%
(Measure) g y 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and HV Differential
TECHNICAL- Test System Voltage |Probe as per IEC 0
109 fempy EmMC Rise Time (Open  |61000-4-12 Ed 3.0 |03 Hst00.65ps 11.0%
(Measure) Circuit) 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current Probe
110 TECHNICAL- Test System-Short  |clamp as per IEC +/-15.6 A to +/-550 > 58%
EMI/ EMC Circuit Current :12 |61000-4-12 Ed 3.0 |A e
(Measure) OHM 2017-07 by direct
method
Using Oscilloscope
ELECTRO- Ring Wave Immunity |and Current Probe
111 TECHNICAL- Test System-Short  |clamp as per IEC +/-6.225 A to +/-220 > 58%
EMI/ EMC Circuit Current :30 |61000-4-12 Ed 3.0 |A e
(Measure) OHM 2017-07 by 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

CENTRE OF EXCELLENCE FOR ELECTRONIC PRODUCTS, 638, GIDC MAKARPURA,
VADODARA, GUJARAT, INDIA

CC-2952

ISO/IEC 17025:2017

Page No

56 of 58

Validity 18/03/2022 to 17/03/2024 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

or measured / Quantity
Measured /Instrument

Method or procedure

where applicable(Range
and Frequency)

Capability(CMC)(+)

i Using Digital
'IIE'EI(EZIC-I-II-\IFI{(?AL Target - Attenuator |multimeter as per
112 Cable Chain :DC IEC 61000-4-2 Ed 1 0hmto 2.1 Ohm [0.25%
EMI/ EMC :
(Measure) Resistance 2:0 2008-12 by
direct method
Using Digital
ELECTRO- Target - Attenuator |Multimeter /Vector
TECHNICAL- Cable Chain :Low Network Analyzer as |+0.0198 Ohm to ! o
113 1 emy emc Frequency Transfer |per IEC 61000-4-2  |+0.202 Ohm 05§ t00.25%
(Measure) Impedance Ed 2.0 2008-12 by
direct method
Using Vector
ELECTRO- rrandfeltnbedandl Network Analyzer
TECHNICAL- P With Spectrum and |39 dBOhm to -36
114 -RF Current Clamp . 0.4dB
EMI/ EMC Generator with dBOhm
20Hz to 500MHz .
(Measure) Oscilloscope by
Direct Method
Using Oscilloscope
with HV probe and
ELECTRO- Voltage Dips & Digital multimeter as
TECHNICAL- interruption per IEC 61000-4-11 o 0 0
115 | emiy EMC Generator Output | Ed. 3.0 2020-01 and |0 7 0 100 % 2.60%
(Measure) Voltage at NO Load |IEC
61000-4-29:2000 by
direct method
Using Oscilloscope
ELECTRO- . with HV probe as per
Voltage Dips &
TECHNICAL- . ; . IEC 61000-4-11 Ed. o
116 1emy emc nerruption- DIPST 13,0 2020-01 and 1 00> 210 108 3.0%
(Measure) P 61000-4-29:2000 by

direct method
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Meafsurand or R_eference Measurement range and . .
o | Discpline/Groun | centani e imcag | Cabrationor Measurement | - adational parameters | - Caltraton and
or measured / Quantity Method or procedure where applicable(Range Capability(CMC)()
Measured /Instrument and Frequency)
ELECTRO- Using Power Sensor
TECHNICAL- Power Measurement |with Signal
117 EMI/ EMC @9kHz to 6GHz Generator by -60 dBm to 15 dBm |0.25 dB to 0.35 dB
(Source) Comparison method
'IIE'EEZIC-I-II-\IPI\(?AL Using Vector
Network Analyzer 0.009 MHz to 15000 0
118 |TIME & Frequency . 0.00012%
FREQUENCY with Spectrum by MHz
Direct Method
(Measure)
ELECTRO- Usmg 6.1/2 Dlg|tal
Multimeter with
TECHNICAL- Three Phase Power
119 |TIME & Frequency . . 20 Hz to 500 Hz 0.040 % to 0.017 %
Calibrator & Signal
FREQUENCY G b
(Measure) eneratlor y
Comparison Method
ELECTRO-
TECHNICAL- Using 6.1/2 Digital
120 |TIME & Frequency Multimeter by Direct |3 Hz to 300 KHz 0.13 % to 0.015 %
FREQUENCY Method
(Measure)
Using Three Phase
ELECTRO- Reference Standard
TECHNICAL- with Three Phase
121 |TIME & Frequency Power Calibrator by |45 Hz to 65 Hz 0.022%
FREQUENCY Comparison Method
(Measure) and by Direct
Method
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MN::ea?l:;?nd orfR_efirence t Measurement range and Calibrat d
ateria e of instrumen . . L. * Calibration an
S.No Discipline / Group or materia‘;F;:o be cali:rated 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 Signal . o
122 |TIME & Frequency Generator by Direct g'ZOOOOESSZMHZ 9 88g8:1)j Of to
FREQUENCY Method ' °
(Source)
ELECTRO- Using Three Phase
TECHNICAL- Portable Meter Test
123 |TIME & Frequency ) 45 Hz to 60 Hz 0.032 % to0 0.033 %
System by Direct
FREQUENCY
Method
(Source)
ELECTRO- 0.033 %
TECHNICAL- Using Three Phase
124 | TIME & Frequency Power Calibrator by |45 Hz to 60 Hz
FREQUENCY Direct Method to 0.034 %
(Source)

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